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ABSTRACT 

Science engagement, defined as a learners’ active participation in learning, is traditionally 

viewed as a linguistic accomplishment. In U.S. superdiverse learning contexts, English language 

learners’ (ELLs) science engagement is often left unrecognized because English is deemed as the 

sole site of scientific sensemaking, and, writing and speech as the main ways of teaching and 

assessment. This dissertation explores how resettled Burmese refugee youth, who are ELLs and 

multilinguals, engaged in science learning in RESET, an afterschool program. Combining 

microethnography with video analysis, I investigated how youth used multiple modes (e.g., 

language, gesture, posture, proxemics, etc.) in coordinating with one another to accomplish their 

learning task. I collected two years of data including: field notes, video- and audio-recordings of 

RESET sessions, digital recordings of participants’ computer use, youth-generated artifacts, and 

semi-structured interviews. Drawing from principles of video analysis, ethnography, and 

multimodal analysis, I identified how learners used multimodality in their science engagement and 

how their strategic use of multimodality afforded productive science engagement. This work 

impacts education by broadening definitions of learners’ science engagement; compelling 

educators to reassess current perspectives on engagement and restructure current ways of teaching 

and assessing learners; suggesting innovations on how researchers study engagement; and 

contributing to research on the transformation of learning spaces for more equitable instruction 

both in informal and formal settings.  Finally, this adds to the few existing science-focused 

literature on refugee education and furthers our understanding of how minoritized youth agentively 

negotiate engagement in learning settings.  
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 INTRODUCTION 

Changing migration movements and globalization has reshaped our social, political, 

economic, and educational landscapes towards superdiversity or a “diversification of diversity” 

(Vertovec, 2007). Across the United States, superdiversity is fast becoming the norm in K-12 

classrooms (Enright, 2011). Students not only speak many different languages but also identify 

with many races and ethnicities, and have varied home countries, socioeconomic statuses, and 

migration histories (Park, Zong & Batalova, 2018). This shift towards superdiverse learning 

contexts has resulted in a situation where many of these students are placed in language 

remediation programs where “the possibility of continuing to grow intellectually [is] deferred until 

such time they are considered to be able to handle English” (Valdés, 2001, p.14). As a result, many 

of these students receive poor quality science instruction and insufficient opportunities for 

engaging in meaningful science learning (NSTA, 2009).  

To mitigate this situation, many science educators and researchers have sought to provide 

students with opportunities to learn both science content and discourse along with English (Lee & 

Fradd, 1996, 1998; Roseberry & Warren, 2008). Yet learners’ English proficiency continue to 

mediate and mask their learning due to the privileging of English monolinguistic educational 

approaches (Enright, 2011; Luykx, Lee, & Edwards, 2008). In the science classroom, scientific 

acumen is often conflated with English language proficiency resulting in implicit and explicit 

English-only norms that hinder English Language Learners’ (ELLs) engagement in science 

learning (Gutierrez et al., 1995; Ryu, 2015). For minoritized 1  learners, this limits their 

opportunities for advancement in schooling by restricting their access to high-level science 

instruction (Kanno & Kangas, 2014). 

My dissertation work questions the traditional view of engagement in science learning as 

primarily a linguistic accomplishment (Lemke, 1990) and forwards that science engagement is a 

multimodal accomplishment (Kress, Jewitt, Ogborn, & Tsatsarelis, 2014). This entails a departure 

 
 
1 By minoritized learners, I refer to learners who identify as being part of non-dominant communities based on 
language, race, class, dis/ability, etc (Chappell & Cahnmann-Taylor, 2013). I chose “minoritized” (process) over 
“minority” (noun) to emphasize that minoritization has been brought about by structural and institutional actions 
towards learners labelled as racially, linguistically, and ethnically different from the norm (Benitez, 2010). 
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from perceiving the English language as the sole site of scientific communication (Ammon, 2001) 

and writing and speech as the main ways of teaching and evaluating learners (Flewitt, 2011; Jewitt, 

2003).  Instead, in viewing science engagement, defined as an individual’s active participation in 

science learning (Christenson, Reschly, & Wylie, 2012), I consider all modes (e.g., language, 

images, gestures, gaze, proxemics) as resources and evidence for engagement (Kress et al., 2014). 

Moreover, considering that languaging is inherently multimodal, the multimodal perspective I take 

includes translanguaging (Wei, 2018). Translanguaging forwards the view that multilinguals2 

(such as ELLs) communicate and make meaning by making full use of all available language 

repertoires (García, 2009).  

My dissertation aims for the transformation of educational environments for minoritized 

youth and the promotion of more equitable science instruction by arguing for broadening science 

engagement through multimodality. In this regard, this dissertation not only seeks to explore the 

ways minoritized learners utilize multimodality but also how the learning setting shapes learners’ 

science engagement, and, conversely, how minoritized learners’ science engagement shapes the 

learning setting (McDermott, Gospodinoff, & Aron, 1978).  

1.1 Project in Context 

My work is situated in the changing U.S. educational landscape wherein linguistic 

superdiversity is becoming the norm in K-12 classrooms (Enright, 2011). My research participants 

are resettled Burmese refugee youth who are marginalized in U.S. schools because of their race, 

ethnicity, and language (Ryu & Tuvilla, 2018). These Burmese youths are some of the school-aged 

children who constitute the greater portion of the resettled refugees in the United States in the past 

decade (Capps et al., 2015).  

Among the U.S. resettled refugees, there is great diversity in terms of nationalities, migration 

histories, education levels, linguistic backgrounds, and English proficiency (Capps et al., 2015). 

However, many refugee youths have experienced traumatic situations (e.g., war, violence, rape, 

torture), family separation, living in refugee camps where resources are limited, and interrupted 

schooling (Boyden, de Berry, Feeny & Hart, 2002). Hence, refugee education literature focused 

 
 
2 Throughout this dissertation, I refer to learners who speak multiple named languages as multilinguals to highlight 
the linguistic assets they bring. 
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mostly on addressing trauma experiences and English language acquisition, yet, fail to specify 

strategies to address refugee students’ achievement in mainstream curriculum (McBrien, 2005). 

This is not in keeping with the United Nations’ pledge to ensure “inclusive and equitable education” 

and “lifelong opportunities for all” (United Nation High Commissioner on Refugees [UNHCR], 

2017). 

There is limited research on the formal science schooling experiences of refugee youth, yet 

research suggests that informal settings such as out-of-school activities play a key role in the 

science engagement of minoritized youth, in general (Dierking, 2007; Lauer et al., 2006), and 

refugee youth, in particular (Faircloth & Tan, 2016). Minoritized youth who traditionally do not 

perform well in school science, perform better in informal settings, improve their science 

knowledge, and gain positive science identities (Leonard, Chaberlin, Johnson, & Verma, 2016; 

National Research Council [NRC], 2009). Informal settings make science more accessible by 

offering minoritized youth opportunities to engage in science comfortably (Lee, Fradd, & Sutman, 

1995; Faircloth & Tan, 2016).  

  In my work, I leverage the affordances of the informal setting and draw data from a larger 

collaborative research project, Project RESET: Refugee Youth Engaging in Critical STEM Literacy 

and Learning (NSF# 1612688). RESET is an afterschool science program offered to resettled 

Burmese refugee youth to engage them in learning about weather, climate, and climate change.  

1.2 Research Questions 

My dissertation explores the ways resettled refugee youth engaged in science learning 

through multimodality in the afterschool setting. I seek to answer the following research questions: 

• RQ 1: How do multilingual learners use multimodality in their science engagement?  

• RQ 2: How does the use of multimodality afford productive science engagement?  

1.3 Overview of the Chapters in this Dissertation 

Chapter 1 gives an introduction to the study, provides a background to the work that was 

undertaken, and establishes the main research questions in this dissertation work. In Chapter 2, I 

describe the contexts of RESET, the design principles of its curriculum, and give background 

information on the setting, activities, facilitators, and participants. I also discuss the scope of the 
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data that was collected. In Chapter 3, I establish my positionality. This is a reflexive chapter that 

discusses the tensions and insights I have gained in the conduct of this work.   

Chapter 4: Analyzing Youth’s Engagement Using Multimodal Interactional Analysis, 

discusses the various methods used in the collection, transcription, and analysis of the data for this 

dissertation. Chapters 5 and 6 answers the research question on how the youths use multimodality 

in their science engagement. Chapter 5: Focusing on Modes Beyond Language: Analysis of Youth 

Interactions in an Afterschool Science Learning Setting, takes a close look on how youth used 

proxemics, gestures, postures, and images in their negotiations of participation. Chapter 6: How 

Do Multilingual Learners Support One Another’s Science Learning and Engagement, focuses on 

how the youth used the ensemble of all the modes in their collaborative practices which contributed 

to their productive engagement. Finally, Chapter 7 recaps the major findings, describes the 

contribution of the work towards research and teaching, and recommends future studies. 
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 PROJECT RESET 

In the United States, Midwest City 3  is a popular destination for Burmese refugee 

resettlement due to the existence of an established Burmese community and abundance of job 

opportunities.  It is home to about 20,000 resettled Burmese refugees who are of the Chin and 

Karen ethnic groups.  

  The Burmese Center (BC) is a non-profit community organization that renders educational, 

vocational, and social support to resettled Burmese refugees in Midwest City. It is located in 

Bluemountain Township, a predominantly Chin neighborhood. The Chins own a number of 

restaurants and businesses and worship in about 40 churches in Bluemountain Township.  

As part of their educational initiative, BC supports Burmese high school youth by offering 

College Preparation Program (CPP), a year-long afterschool program that provides homework help, 

SAT review, and college and scholarship application preparation assistance. CPP is hosted in East 

Harbor High School (EHHS), one of the two high schools in Bluemountain Township.  

In school year (SY) 2015-16, the Ryu Research Group partnered with BC, piloted an 

afterschool science program, and implemented the Weather and Our Life (WOL) curriculum to 

about 15-20 regularly attending CPP participants. The following SY 2016-17, Project RESET: 

Refugee Youth Engaging in Critical STEM Literacy and Learning (NSF# 1612688) was offered as 

part of CPP.  

2.1 Design of the Weather and Our Life Curriculum 

The Weather and Our Life curriculum was designed to engage Burmese youth in learning 

about weather, climate, and climate change. Climate change is an important socio-scientific issue 

and was selected not only because of its complexity and depth but also due to the urgency of the 

climate change crisis and the need to promote science-based climate literacy education to the youth. 

The sessions were designed to encourage learners to draw on their rich experiences of having lived 

in multiple places hence we gave prompts such as “Compare the weather of Midwest City and 

another area you have lived in.” These prompts brought about rich discussions on how Burmese 

 
 
3 Names of townships, cities, schools, organizations, programs, and participants in this dissertation are pseudonyms. 
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and Americans respond to weather differently prompting teens to draw from their funds of 

knowledge of cultural practices of their country of origin (such as the Burmese’s use of thanakha4) 

and their new home (Moll et al., 1992). We wanted to leverage Burmese youths’ values and 

dispositions such as their desire to help others (Ryu & Tuvilla, 2018; Ryu, Tuvilla, & Wright, 2019) 

so we encouraged them to work with peers by having a lot of small group collaborations. In 

addition, we also wanted to foster their social and linguistic competencies such as the celebration 

of their multilingualism (Ryu & Tuvilla, 2018) so we explicitly encouraged their use of various 

home languages in the setting. The youth showed a lot of interest in learning about other people’s 

cultures, languages, and experiences. In the revision of WOL5, I utilized my own social network 

and provided “real” prompts from friends who lived in other countries and climates (e.g., my 

former student who was at that time living in Thailand and my high school best friend who lives 

in Australia and was wanting to travel to Malaysia - a place where a lot of the teens had lived in).  

Interviews of the youth from the pilot study revealed youth’s penchant for the use of social media 

so I created a Facebook page for RESET and provided the teens a platform where they can share 

video logs they have created during the course of the program. The examples I have provided is 

not an exhaustive list, but in designing the curriculum, we wanted to leverage youth’s experiences, 

practices, and funds of knowledge as they engaged in the science learning of weather, climate, and 

climate change. I included the WOL curriculum as Appendix A for reference.  

2.2 Organization of RESET Sessions 

During the pilot year, RESET held 21 sessions in a 90-minute format. The following year, 

RESET met for 24 weeks although one of those sessions was a field trip to the National Weather 

Service, another one was a kickoff meeting designed to gather ideas for the new year, and a third 

one was devoted solely to working on the video project.  

Sessions were organized to seamlessly transition from topics of weather to climate to 

climate change with a goal to create a video project at the end of the year. The first session started 

 
 
4 Thanakha is a paste made from ground bark which the Burmese use as a cosmetic. It is said to have skin protectant 
properties. 
5 My involvement in the pilot of WOL was to assist in facilitation of the afterschool program, data collection, and 
analysis. For SY 2016-17, I took a greater role in the curriculum design as well as the data collection, management, 
and analysis. 
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with the question “What are our weather experiences?” and succeeding sessions were planned 

based on learners’ inputs and ideas in keeping with a responsive teaching approach (Hammer, 

Goldberg, & Fargason, 2012). Table 1 shows the breakdown of the RESET lesson objectives and 

activities for SY 2016-17.  

 

Table 2.1. RESET Lesson Objectives and Learning Activities. 

RESET (SY 2016-2017) 
Week 
No. Date Lesson Objective Learning Activities 

1 9/1/2016 

What are our 
weather 
experiences? 

Learners discuss weather experiences using weather 
pictures. 

2 9/8/2016 

What are the 
weather variables? 
I 

Learners manipulate a half-cut water bottle to 
demonstrate the principle of air pressure. They 
read/discuss/fill out a reading material with their 
small groups. 

3 9/15/2016 

What are the 
weather variables? 
II 

Learners continue to work on reading material. 
Learners discuss the reading with the whole group. 
They manipulate a Galileo's thermometer. 

4 9/22/2016 
What is air 
pressure? 

Learners do four different air pressure experiments 
with their small groups. They draw the mechanisms 
of the experiment and explain it without using the 
words "air pressure." 

 5 9/29/2016 

Do we need to 
know about air 
pressure? 

Learners work with their small groups and use chart 
paper to draw connections on what they have learned 
so far. They discuss what they know and what they 
still want to know. They make blog posts about their 
ideas. 

6 10/6/2016 

How does air 
pressure impact 
weather? 

Learners construct a graphic organizer on "What 
makes up weather" and make as many connections 
as they can. They do a jigsaw reading activity. They 
revisit their graphic organizers to add more 
connections. Finally, they talk about their graphic 
organizers. 

7 10/27/2016 

What words do 
we have to 
describe the 
weather? 

Learners play charades with weather words they 
have learned so far. The group takes time to define 
challenging/confusing words by writing down on 
post-its. Learners explore a weather app, Ventusky, 
and write insights on chart paper. They create short 
vlogs about their learnings.  
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Table 2.1 continued 

 

8 11/3/2016 

How do we 
compare the 
weather in 2 
cities? 

Learners watch a video wherein a friend, Ines, is 
asking for advice for her travel to Malaysia from 
Australia. Learners brainstorm how to reply to Ines 
and explore Ventusky. 

9 11/10/2016 What is climate? 

Learners create a vlog in response to Ines' question. 
Learners were each given pictures of plants, animals, 
and architecture and they try to guess the climate 
region. 

10 11/17/2016 

How do we 
experience 
climate? 

Learners play jeopardy of concepts discussed so far. 
Learners are asked to create their own weather 
stories. Model products - vlog, Powerpoint 
presentation, and mini-book - were shown as 
examples. Learners paired up and worked on their 
Powerpoint presentations. 

11 12/1/2016 

How does climate 
impact human 
life? How do we 
impact the 
climate? 

Learners finish their weather stories. They present it 
to the whole group. They reflect on the semester.  

12 1/12/2017 
RESET Kickoff 
Meeting 

Facilitators and learners discuss plans for the new 
semester. Learners watch youth-created videos from 
the pilot data as an introduction to the project at the 
end of the semester. 

13 1/23/2017 

Are extreme 
weather events 
due to climate 
change? 

Learners take a survey on what they know about 
climate change. Learners watch videos of extreme 
weather events. They break into small groups and do 
a jigsaw reading activity. They read about 
heatwaves/drought; melting ice, and warming ocean.  

14 1/30/2017 

What is climate 
change? How are 
extreme weather 
events related to 
climate change? 

Learners review the previous week's readings by 
writing down on post-it notes and posting these on 
chart paper. They look at NASA temperature data 
and make causal connections with the rising 
temperature and extreme weather events. Learners 
break out into groups, do online research, and 
consult other resources (books, etc) to build causal 
maps on chart paper.  Small groups present causal 
maps to each other and answer questions from peers. 
They vlog about climate change. 
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Table 2.1 continued 

15 2/6/2017 

What causes 
climate change? 
How will climate 
change affect us? 

Learners do online research to answer: How does 
carbon dioxide cause the earth's temperature to rise? 
Does the earth's rising temperature cause more 
tornadoes? What areas are most affected by climate 
change? Learners do a gallery walk and teach each 
other what they learned. 

16 2/13/2017 

What will the 
earth be like 100 
years from now if 
climate change 
continues? I 

Learners explore the use of IR thermometers to make 
sense of infrared heat. They engage in a mini-lecture 
to clarify confusion from the previous week's 
discussion on carbon dioxide and the greenhouse 
effect. Learners create posters to answer a learner-
initiated a question "What will happen in 100 years 
if climate change continues?" Cities that were 
previously discussed were given as prompts for 
learners to explore the question. 

17 2/27/2017 

What will the 
earth be like 100 
years from now if 
climate change 
continues? II 

Learners continue to work on their 100 years poster. 
They do a gallery walk to present their posters. The 
whole group discusses the predictions that worries 
them the most. 

18 3/6/2017 

Video Making: 
What is our 
message? Who is 
our audience? 

Learners translate "global warming"/ "climate 
change" in various languages by writing on post-its 
and putting it on poster paper. Learners are assigned 
in groups based on their preferences. Learners are 
asked to make a mini-poster to recall all they know 
about climate change. They brainstorm and post 
their ideas on project folders about the purpose and 
audience of their video project. They vlog about the 
day's accomplishments. 

19 3/13/2017 
Video   Making: 
What is our story? 

Learners are asked about their thoughts on a post on 
the RESET page about whether human activity is the 
main cause of climate change (in reference to the 
EPA chief's doubts on the role of CO2 in climate 
change). They engage in mini-lecture on how to 
make the storyline. Learners spend develop their 
scripts/storylines. They vlog about the 
accomplishments for the day. 

19.5 3/18/2017 
Field Trip to the 
Weather Station 

Learners visit the National Weather Station and 
interact with a meteorologist. They learn about how 
weather data is collected, the various instruments 
used for collecting data, and how bad weather alerts 
are sent out.  
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Table 2.1 continued 

20 4/3/2017 

Evaluating our 
Carbon Footprint 
& Video Making 
Work Day 

Learners answer a carbon footprint survey and 
discuss the implications of their carbon footprints 
and ways to reduce it. They engage in mini-lecture 
on ethical video-making. They work on their video 
project. They vlog about the day's accomplishments. 

21 4/17/2017 

Deforestation & 
Video Making 
Work Day 

Learners watch a clip on "Fight Climate Change, Eat 
Less Meat," "The Problem with Palm Oil." They 
note down on post-its things that surprise them and 
discuss the videos. They work on their video project 
and vlog about it.  

22 4/24/2017 

Climate Change 
and Polar Bears & 
Video Making 
Work Day 

Learners watch a video on the RESET project that 
was submitted for the NSF STEM Video Showcase 
and talk about it. Learners watch two clips on how 
climate change impacts polar bears and they note 
down things that surprised them on post-its.  They 
work on the video project and vlog about it.  

23 5/1/2017 
Video Making 
Work Day Learners work on their video project. 

24 5/9/2017 Video Showcase 

Learners answer a survey on what they know about 
climate change. Learners show their videos to a 
public audience and answer questions about their 
video project. Learners reflect on their learnings for 
the entire year of RESET. 

2.3 Physical Layout of the Setting 

RESET sessions were held in a geography classroom in East Harbor High School. For the 

two years that we implemented RESET, the layout of the room remained the same. We also exerted 

a lot of effort to maintain how the classroom appeared for every implementation session. We took 

pictures of the classroom before we set up our equipment and ensured it looked about the same 

before we left the setting.  

 Upon entering the classroom, students’ drawings of maps line the leftmost wall and 

drawings of different land formations are plastered on the back wall. Globes, textbooks, and maps 

are sprawled on top of the desks. A giant world map rug takes center stage in the middle of the 

room. Various sports magazine covers filled most of the rightmost wall that is closest to the 

teacher’s desk. The teacher’s desk is on the farthest right corner flanked by the computer. This 

arrangement appears to be a strategic location since the teacher can work on the computer and still 

see the entire class. Students’ desks and chairs are arranged in an angular U around the smart board. 
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Another set of desks and chairs are arranged inside the larger U. Figure 2.1 shows lay-out of the 

classroom. 

At RESET sessions, learners freely sat according to their preference. Before the start of the 

90-minute session, learners used the time to work on homework either individually or in small 

groups. Some used the time for socialization, watching Korean dramas in their laptops (a popular 

past time among the girls), or watching football on their mobile phones. Meanwhile, the research 

team set up data collection equipment – two video cameras, audio recorders, and laptops. We also 

used this time to talk to the learners to check up on them, follow up on consent forms, help them 

with homework, and build trust and rapport6. 

 

 

Figure 2.1. Lay-out of the classroom used for RESET sessions. 

 
 
6 I take special note of this because although this was not captured in the video data, I would often reflect on a lot of 
things the learners discussed with me – from the trivial to more serious themes. Some of the things they told me I 
would note on my field notes. Some would be part of ethnographic information that I referred to as I analyzed my 
data. All in all, this was an important part of the research process. 
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2.4 Afterschool Implementation 

RESET sessions were usually organized as follows: a warm-up, that was usually a review 

of what was done the previous week, 2-3 activities that involved various combinations of activities 

and participation structures (individual, pairs, small groups, whole class), and a wrap-up that 

usually involved a review of what learners accomplished and gathering learners’ ideas and 

questions for the next week’s implementation.  

In keeping with the principles of responsive teaching, the sessions were designed based on 

what learners bring to the setting. Youth were encouraged to share ideas and were often asked: 

“Why?”.  In-the-moment changes that usually consisted of giving more time to some activities or 

cutting planned activities were frequent since the goal of the program was to ensure meaningful 

sense-making rather than finishing the prescribed curriculum.  

2.5 Activities in RESET Sessions 

RESET utilized various forms of participation structures (individual, pairs, small groups, 

whole class) in the design of its activities. Activities were designed to encourage learners’ use of 

various modalities such as the use of images, manipulation of artifacts, drawing of images, the 

creation of graphic organizers, and crafting of digital stories, etc. Table 2.2 shows a summary of 

common activities in RESET along with their corresponding participation structure and material 

resources/artifacts7.  

  

 
 
7 There were some activities that were retained from RESET 2015-16. These activities were improved upon and new 
prompts were added. For the rest of the section, I only give examples from the 2016-17 implementation. 
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Table 2.2. RESET Activities, Participation structures, Artifacts. 

Activities Participation Structure Material Resources/Artifacts8  
Warm-up/Wrap-
up/Discussions 

Individual/Whole class Usually none, Post-its 

Reading Individual/Small group Reading Materials, Post-its, Pens 
Demonstrations/Experiments Small group Various lab equipment 
Research Individual/Small group Laptop, Books, Pamphlets 
Poster-making Small group Poster paper, pens 
Online platforms (Blogs, 
Vlogs) 

Individual/Small group Laptop, Mobile phone 

Gallery Walk Small Group Poster papers (presenter); Post-its, pens, 
stickers(audience) 

Games Small Group Various artifacts (e.g., pictures, jeopardy 
board) 

Mini-lectures Whole Group Powerpoint slides 
Presentation Pairs/Small group/Whole 

class 
Powerpoint slides, Posters 

Watching video clips Whole Class Clips from various sources (e.g., Youtube) 
Worksheets Individual Survey, Worksheets 
Video making  Small group Camera, Videomaking portfolio 

2.5.1 Whole Class Discussions 

Whole class discussions frequently occurred as a warm-up or wrap-up of the sessions. 

Between activities, whole class discussions served as transition points and were opportunities for 

learners to share emerging sense-making, ask questions, and clarify confusion. At times, post-its 

were used to elicit ideas on the fly especially from learners who were more reticent. 

2.5.2 Reading 

We had a few reading activities in RESET. In one instance, I prepared a reading material 

for weeks (WK) 2 and 3 on weather variables9. In all other instances, we curated reading materials 

(e.g., WK 6 on various weather-related questions; WK 13 on extreme weather conditions) and/or 

offered books and pamphlets to learners for various purposes. Reading activities were organized 

as jigsaw activities where learners were assigned to various groups. Each group read different 

materials. Learners then re-grouped with peers from the different topics assigned and taught each 

 
 
8 Material resources/artifacts listed are typical for the listed activities. 
9 The reading was not utilized fully, in part to adjust to the various reading proficiencies of the learners, and more 
importantly due to learners’ inputs. Hence, we shifted to different activities. 
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other their learnings from the assigned readings. Learners took turns and did read-alouds.  

Facilitators often checked on learners and when necessary (and possible) explain (and translate) 

passages. 

2.5.3 Demonstration/Experiments 

Learners devoted time to using simple laboratory equipment to explore scientific 

phenomena. For example, in WK 2 learners attempted to fill a water bottle that was cut in the 

middle with water all the way to the top. This was an opportunity for them to make sense of air 

pressure. Because air pressure garnered much interest and prompted a lot of learners’ questions, 

in WK 4 learners did four different experiments to explore the phenomena of air pressure further. 

In WK 16, learners spent some time using an infrared thermometer to gain insights into how heat 

is transferred in preparation for a discussion on greenhouse gases. 

2.5.4 Research 

Research activities occurred throughout the year either via the use of laptop computers 

and/or books we provided. Beyond researching on prompts, learners also used laptops to explore 

other applications such as Google Maps to make inferences based on locations and Ventusky, a 

weather app that displays weather variables such as precipitation, wind direction, humidity 

overlaid on a global map (e.g., WKs 7 and 8). 

2.5.5 Poster-making 

RESET frequently utilized poster papers as a versatile material resource for sense-making 

where learners made connections of concepts via the creation of graphic organizers and/or causal 

maps. Another frequent use of posters was to display learners’ conceptions and engage in dialogue 

with peers either through presentation to the whole class or a gallery walk.  

2.5.6 Online Platforms 

We had a RESET blog page that was used only once for blogging (WK 5). We shifted to 

Facebook which was a more popular platform since most learners already had existing accounts. I 

created a page exclusive for RESET participants and facilitators wherein learners can post their 
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questions and vlogs. Vlogs are video logs of themselves which they usually take at the end of the 

session to either present their work or update their progress on their video project.  

2.5.7 Gallery Walk 

Gallery walks were usually used in tandem with poster-making. This was an opportunity 

for learners to share with their peers results of their research. Peers go around the various posters 

and ask questions to the presenters (e.g., WK 14 on various climate-related questions; WK 17 on 

100-year predictions of climate change for various cities).  

2.5.8 Games 

We used games to foster camaraderie among the learners. Some of the games we used in 

RESET were charades, word games, and jeopardy.  

2.5.9 Mini-Lectures 

There were a few topics that entailed mini-lectures. Of note are mini-lectures to clarify 

confusions from a previous session (e.g., WK 16 on greenhouse effect) and direct learners on how 

to proceed with the video project (e.g., WK 19 on developing storylines and WK 20 on ethical 

video-making).  

2.5.10 Presentations 

Presentations occurred frequently. Learners usually present as small groups to the class 

using a variety of ways such as using posters, Powerpoint slides, or storybooks.  

2.5.11 Watching Video Clips 

We have shown video clips to learners in preparation for the video-making project but also 

to introduce topics that were of interest to them.  
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2.5.12 Worksheets 

From our experience during the pilot implementation, there was some resistance when we 

used worksheets possibly due to the way worksheets curtailed learners’ agency. Hence, in the 

second iteration of RESET, we used worksheets to structure activities while allowing more 

flexibility. For example, worksheets were used to guide learners on their next step, but they were 

not constrained to put their answers permanently by writing in the worksheets (Video Making 

Weeks 18-23). Instead, they used post-its which they were free to place, edit, or throw as they saw 

fit. In a sense, worksheets became less of a tool to display final answers but for actual work.  

2.5.13 Video-making Project 

The video was an end-of-year output that was presented in front of a public audience (e.g., 

RESET and CPP participants/facilitators, guests). Learners spent a lot of time developing their 

storylines, researching, and producing their videos.  

2.6 Facilitators 

The principal investigator of RESET, Dr. Minjung Ryu (MJR), was the main facilitator. 

She had the decisive say on how to proceed with the activities. Learners perceived her as the main 

authority in the setting. She is Korean, and learners (usually the girls) expressed their fascination 

with this fact on multiple occasions. In many instances, learners use common Korean phrases they 

have learned in Korean dramas in their conversations in RESET. 

There were multiple co-facilitators10 over the two-year implementation. I11 was a first-year 

graduate student when I first joined RESET and have since been working on the project. Shen 

Duan was an anthropology undergraduate student when he started coming in the Spring of 

RESET’s pilot implementation.  He has always had an interest in Burma. Shen is Chinese, and 

learners would often ask him for Chinese language lessons. As he was the closest in age to the 

learners, learners often asked him to be part of their small groups. Casey E. Wright was a graduate 

research assistant who joined the project in November of RESET 2016-17. When she joined the 

 
 
10 I only speak about the regular co-facilitators since they played a role in shaping the norms of RESET. 
11 I discuss my researcher positionality more in depth in Chapter 3. 
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project, it is with the intent of studying the science identity of those in the periphery. Casey is a 

White woman, born and raised in the Midwest and the only Caucasian in the setting. Though at 

first, she felt uncomfortable being the only non-Asian in the setting (Casey’s autoethnography), 

she soon built a rapport with the learners. Sui and Tial are adult facilitators from the resettled 

refugee population referred by the Burmese Center. Sui is a math education major while Tial had 

just finished her bachelors in Chemistry when she joined RESET. Both speak a multitude of Chin 

languages, and they facilitated as well as translated for the learners in the setting.  

2.7 Youth Participants 

RESET participants were resettled Burmese refugee youth recruited among the CPP 

participants. BC did the recruitment for CPP. Those who self-selected to join RESET were either 

sophomores or juniors who attended either East Harbor High School or Bluemountain High School 

in Bluemountain Township.  

All participants are of the Chin ethnic group. Table 2.3 shows information about the 

regular attendees of RESET 2016-17. Most of the participants have passed through another country 

before resettling in the US. Most of them have experienced interrupted schooling. A lot of the 

youth have spent time living in Malaysia. There is a lot of variation in English language 

proficiencies, and the languages youth were most comfortable in speaking. In the succeeding 

sections, I give a brief background on the Chin refugee experience based on literature and 

interspersed with information the youths brought up in interviews or discussed in RESET sessions. 
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Table 2.3. Profiles of regular RESET 2016-17 participants. 

Pseudonym 
Gender, 
Age 
(during 
RESET) 

Grade 
Level 

Age 
(upon 
leaving 
Chin 
State) 

Places 12  lived at 
(Place, Duration of 
Stay) 

Duration 
of stay in 
Midwest 
City 

Language 
most 
comfortable 
using 

Other Languages 
(in order of 
learners’ 
perceived 
fluency) 

Da Hnin, 
Female, 16 

10 9 Thailand, 1.2 years; 
Malaysia, 2 years 

6 years Hakha, 
English 

Burmese, Falam, 
Mizo, Mandarin,  
Bahasa Melayu 

Nwe, 
Female, 16 

10 5 or 6 Yangon, 7 months; 
Malaysia, 3 years 

4 years Hakha English, Burmese 

Apple, 
Female, 15 

10 8 or 7 Yangon, 1 week; 
Malaysia, 3.5 years 

4 years Hakha English, Burmese 

Da Zin, 
Female, 16 

10 11 Singapore, 0.5 year; 
Malaysia, 1 year 

4 years Hakha English, Burmese, 
Zophei 

Thiri, 
Female, 17 

11 5 Yangon, 3 weeks; 
Malaysia, 2 years 

9 years Hakha, 
Zophei 

English 

Rosie, 
Female, 15 

10 4 Malaysia, 6 months 9 years Matu, 
English 

- 

Nyunt, 
Female, 16 

11 8 Malaysia, 2 years 6 years Burmese, 
English 

Matu, Mizo 

Nyein, 
Female, 16 

11 ? ? 4 years Burmese English, Lauto 

Mon,  
Male, 17 

11 9 Yangon, 5 months; 
Malaysia, 2 years 

5 years Zophei, 
Hakha 

English 

Zaw,  
Male, 1813 

11 14 Yangon, 5 months; 
Malaysia, 1.5 years 

5 years Hakha Zophei, Hakha, 
English 

Vincent, 
Male, 18 

11 10 Malaysia, 2 years; S. 
Dakota, 1 year 

4 years Mara English, Burmese 

Joshua,  
Male, 17 

11 6 or 7 India, 8 years 3 years Zophei Hakha, Mizo, 
Hindi, Falam, 
English 

Lin Bo,  
Male, 16 

11 5 Malaysia, 3 years; 
Georgia, 8 years 

3 months English Zophei, Hakha 

Kevin, 
Male, 16 

11 ? Malaysia, 6.5 years; 
New York,? 

2.5 years Lauto Hakha 

Jon,  
Male, 18 

10 ? (came directly from 
Burma) 

1 year Falam Burmese 

Efraim, 
Male, 16 

10  ? (came directly from 
Burma) 

1 year Falam Burmese 

 
 
12 Places listed are places lived at before resettling in Midwest City. 
13 Zaw during my interview with him asked me whether I am asking for his real age or fake age. He told me that he 
uses a fake age so that he can enroll in school.  
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2.7.1 Chin Ethnic Group 

Most Chins hail from the Chin State of Burma/Myanmar (Center for Applied Linguistics 

[CAL], 2007).  Located in northwest Burma, Chin State is an isolated mountainous area that shares 

its western border with Bangladesh and India. Thus, there are also Chins in Mizoram State, 

Bangladesh’s Chittagong Hills Tract, and India (CAL, 2007; Physicians for Human Rights [PHR], 

2011). They are ethnically and linguistically diverse with at least six primary Chin tribal groups, 

63 sub-tribes, and speaking at least 20 distinct languages (Human Rights Watch, 2009). The 

languages are not mutually intelligible although some overlap exists. The languages can be divided 

into four groups based on linguistic similarity and Chin geographical location. Tedim, Sizang, and 

Kuki are spoken in Northern Chin; Matupi, Mindat Cho, Khumi, and Asho are spoken in Southern 

and Plains Chin; Senthang, Zophei, and Zotung are spoken in Maraic Chin; and Hakha, Falam, 

and Mizo are spoken in Central Chin. Hakha (language) is spoken as a second language by other 

Chins because it is what is used in Hakha, the capital of the Chin State (CAL, 2007). 

 In various RESET sessions, learners spoke fondly of their home in the mountains and 

recalled various Chin attributes such as how their houses were built, how they lived in close-knit 

villages, having gardens in their homes, and even their manner of dress given their residence in 

elevated regions. They spoke multiple ethnic languages. Most participants report speaking at least 

two ethnic languages that they are most fluent in. The most common one spoken is Hakha while 

the other languages are Falam, Burmese, Zophei, Matu, and Mara.  

2.7.2 Leaving Chin State 

Christianity is an integral part of the Chin identity (Sakhong, 2003). Sakhong (2003) argues 

that Christianity “provided a means of preserving and promoting Chin self-consciousness of 

national identity” (p. xx). The Chins are predominantly Christian having been converted to 

Christianity by American missionaries since British colonization in 1896 (Sakhong, 2003). In 1961, 

about two decades since Burma declared its independence from British colonial rule, Buddhism 

was declared as a state religion (Sakhong, 2002). This led to uprisings by the majorly Christian 

Kachin (another ethnic group) and Chin against the central government. Soon after, a military 

regime emerged. The militarization of Chin State led to various human rights violation by the 

Burmese military (PHR, 2011). The Chins were forced to do hard labor such as transporting 
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military supplies, sweeping for landmines, and building roads. Abduction, torture, beating, killing, 

rape, and forced military recruitment were also rampant. This led to Chins fleeing to India or 

Thailand, with most on the way to Malaysia (PHR, 2011; Refugees International, 2005).  India and 

Malaysia are not signatories to the 1951 Convention Relating to the Status of Refugees or the 1967 

Protocol. Thus there are no mechanisms in place for provision of protection or benefits to refugees 

(Alexander, 2008). The Chin in Malaysia are considered illegal immigrants – “on the run, taking 

shelter where they can, finding employment – and often exploited – as day laborers, attempting to 

evade the police and immigration authorities, and often being subjected to detention and 

deportation” (Refugees International, 2005). 

Christianity is an important identity marker to the RESET participants. Several of the youth 

talked about their religion as a central component in their lives influencing their dispositions 

towards their community and towards science (Interviews with Paige14, Lin Bo, Da Hnin, and 

Thiri). They joked about religious practices and talked about religious celebrations (WK 10). 

However, when we asked them about the reasons they left Chin State, they did not attribute it to 

religious persecution but mostly on attaining better educational opportunities and escaping the 

harsh military rule (Ryu & Tuvilla, 2018). The military took away food and resources and punished 

them for minor faults. Several of the participants experienced family separation when their fathers 

left for Malaysia or Thailand to find better circumstances for their families. They talked about 

staying in the jungle, getting on boats at odd hours to escape, and always being on the lookout for 

police and immigration authorities. 

2.8 Scope of RESET Data 

In RESET, we used data collection methods adapted from ethnography. Ethnography entails 

the acquisition of an emic perspective through participant observation or long-term engagement in 

the field setting wherein the researcher participates during social activities (Whitehead, 2005). 

Several methods of data collection were used: field notes detailing observations and informal 

interactions with the youth participants during the RESET sessions, video-and audio - recordings 

of the sessions, screencast of participants’ computer use, lesson outlines, semi-structured 

 
 
14 Paige was a participant in the pilot study. 
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interviews with select youth, and participant-generated artifacts (e.g. digital stories, research 

progress blogs, posters, etc). I detail our data collection and analysis methods in Chapter 4.  

2.8.1 Summary of Collected Data 

A tremendous amount of data over the 2-year implementation was collected.  A summary of all 

data collected for RESET is found in Table 2.4.  
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Table 2.4. Summary of RESET Data collected. 

Type of Data Collected RESET 2015-2016 RESET 2016-2017 
Observation/Field Notes Multiple counts of individual 

field notes by researchers  
Multiple counts of individual and 
group field notes – both written 
and audio-recorded 

Video-recordings (90-minute, 2-
camera angles) 

37 files throughout 21 weeks 44 files throughout 24 weeks 

Audio-recordings  13 files (various lengths) 82 files (various lengths) 
Screencast Data 17 files 36 files 
Interviews 21 interviews with a total of 16 

participants 
36 interviews with a total of 16 
participants 

Lesson outlines, artifacts Multiple counts Multiple counts 
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 RESEARCHER POSITIONALITY 

My training as an analytical chemist taught me that measurements are only meaningful when 

reported to the right number of significant figures. One can only report the numbers which your 

instrument can measure for certain as determined by the precision of the instrument – and that one 

uncertain digit. In a similar manner, education research using quantitative methodologies operates 

with well-established measures for objectivity, validity, reliability, and generalizability (Tracy & 

Hinrichs, 2017). On the other hand, assessing the meaningfulness or quality of qualitative work 

with its diversity of paradigms, backgrounds, and communities is a complex endeavor. Though 

establishing a standardized criteria is still in the works, Tracy’s (2010) “Eight ‘big-tent’ criteria 

for excellent qualitative research” published in Qualitative Inquiry has been widely accepted as a 

benchmark tool. As outlined by the “Eight ‘big tent’ criteria” (Tracy, 2010), excellent research is 

marked by: 1) worthy topic; 2) rich rigor; 3) sincerity; 4) credibility; 5) resonance; 6) significant 

contribution; 7) ethics; and 8) meaningful coherence. 

While there are multiple opportunities (and chapters) to evaluate this dissertation in terms of 

topic worthiness, rigor, credibility, resonance, significance of contribution, and meaningful 

coherence; this chapter is intended to establish the sincerity and ethics of this work. In this chapter, 

I attempt to lay bare my “researcher’s background and biases, and the ways in which these factors 

might play a role in the execution of data collection and analysis” (Tracy & Hinrichs, 2017, p. 5). 

Moreover, good research practice compels me to establish my motivations and context while I was 

in the process of conducting research.  Paris (2011) argues that as researchers we “can humanize 

through the act of research” (p.11) since it is not only “ethically necessary” but also “increases the 

validity” of the work (Paris, 2011, p. 1). Beyond good research practice, reflecting on how the 

research has changed me is also a practice of self-care (Dickson-Swift et al., 2007). The work was 

good and exciting but I must confess that as in any human endeavor, it was not without tensions 

and conflicts.  

In this chapter, I attempt to establish who I was in the research and reflect on the process. 

Working with youth – especially resettled refugee youth – has brought me so many deep insights 

into the intersection of science education and social justice and along with it tensions and conflicts 

as I grapple with being an academic working with youth who come from communities of historical 

and continuing oppression. Bartolome (2010) posits that “to get on with the business of sharing 
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and creating knowledge” (p.177) we need to humanize work with youth. I reflect on these insights 

especially since I consider myself “a friend who understands fully” to the youth I worked with 

(Paris, 2011). It is my hope that this chapter sheds light not only regarding who I am as a researcher 

and the process of my work but also that it is transformative for other scholars. Milling-Kinard 

(1996) has issued a call for “more published accounts of investigators’ experiences in dealing with 

the effects on researchers of conducting studies on sensitive and emotionally laden topics” (p.69). 

In this chapter, I try to answer that call and share the lessons I learned working with youth, working 

with a vulnerable population, sustaining relationships with the youth, leaving the research site and 

letting go.  

3.1 Researcher Positionality 

I am Southeast Asian and share similar phenotypic characteristics as the learners I worked 

with. The first time I met the youth, I was struck with the thought that they could be my cousins 

as they looked familiar. I believe the youth regarded me in the same manner as I have been often 

mistaken for Burmese before I tell them my name or speak to them. When I tell them I am Filipino, 

it is often met with affinity. I believe this put me in a position where learners can project themselves 

in me as I look like them. Beyond physical characteristics, I related well to a lot of the experiences 

learners talked about in the setting. For example, in a session where we were sharing about weather 

experiences, I knew exactly what they were talking about on how they constructed their houses 

from nipa (dried coconut leaves) and how they would place buckets under a leaky roof since I have 

experienced the same things. For me, these were typical Southeast Asian experiences. These were 

the realities I lived with growing up in houses similar to what they described and understanding 

the nature of living in a community which values close knit family ties. In addition, I related well 

to the values the learners espoused and deemed as important. For example, in numerous 

conversations, learners talked about the high emphasis on attaining a good education for the 

purpose of improving socioeconomic status. They talked about wanting to do well in school. 

Learners also talked about the lack of financial resources that would support them in their 

schooling. These were the same experiences I went through in the Philippines and the very same 

emotions I felt when I was a teenager. 

I related well to their multilingualism being multilingual myself and having grown up in a 

country where multiple languages are spoken in a small land area – much like the participants in 
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the program. For several of the youth participants who watched Philippine dramas they would ask 

me how to speak certain phrases (e.g., How are you?;Thank you!). I also inadvertently did the 

same. I learned a few words in Falam and Hakha, two of the languages that the majority of the 

youth spoke. Learners were always so patient and proud when they taught me to speak their 

language. There were numerous moments during the implementation when I would ask them about 

the numerous languages they speak and the nuances and relationships of the languages. It was 

natural for me to wonder whether there was some form of language hierarchy in Burma as it exists 

in Philippines. I believed this gave me insight in understanding the intricate dynamics that existed 

within the group of learners. I understood the excitement of learning new languages and 

incorporating them in everyday speech.  Learners often used Korean phrases in their interactions 

with me and the other facilitators. I confess, I did the same as an avid Korean drama watcher. It 

was a point of pride and familiarity that paved the way for a feeling of closeness to the learners I 

worked with. I related well to the playfulness that goes with learning an unfamiliar language when 

one is uncertain about pronunciation and mechanics. I understood what learners meant when there 

are no equivalent words in English for words in their native language and vice versa and how 

languages sometimes have an overlap with another language. During my analysis, I reflected a lot 

on my own experiences as a multilingual having learned several regional languages of the 

Philippines out of necessity when I went to school in different parts of my country. I recalled how 

intricate the relationships of the different languages and how certain attributes were associated 

with the regional languages. The more learners and Burmese facilitators explained to me the 

intricacies and nuances of their many languages, the more I saw similarities in the language 

systems of the Philippines and Burma. I also began to understand better the sociopolitical 

significance of how the language we spoke can mark and identify us as certain kinds of people. 

Moreover, I also drew a lot on my experiences learning the English language within the Philippines 

along with it the implications of how I am perceived due to my grammar and accent. I contrasted 

my experiences in the Philippines with how I navigated speaking English in the United States. 

These insights were natural and instinctive for me and I felt a kinship to the learners who I deem 

have experienced the same things I lived through.  

I have a history of having come from a country that was colonized by the Spaniards and 

Americans while the youth come from a country that was colonized by the British. This shared 

colonized past probably shaped common sensibilities as to how we position ourselves in the world. 



 

42 

The learners and I have a shared understanding of how it is to be marked as coming from poor 

third world countries. In several moments during the implementation, I have noticed the conflict 

of how the youth regarded their home countries with both pride and shame and the US as offering 

a path towards good education and better opportunities. I too shared the same sentiments of feeling 

indebted to the US for my education yet conflicted regarding the colonized history of my country. 

I carry a shared history with the youth of the marked difference of being in school in our home 

countries where being Asian was a norm and we spoke the mainstream language; and the 

discomfort of being in a new country where being Asian was a point of difference and our home 

languages further distanced us from the mainstream. I reflected a lot on my experiences of 

minoritization in school as I listened to the youths’ interviews and I watched the video recordings 

of their interactions in the program.  

I was raised in a Christian household during my formative years, have interacted with a lot 

of American missionaries, and spent my university years among Protestants, Baptists, and 

Catholics having gone to church-associated universities. This has allowed me to understand the 

importance of religion in the learners’ lives. There were several conversations both on record and 

off the record where matters of faith became a theme. Yet unlike the learners, I grew up in the 

Philippines where Christianity was the dominant religion whereas the learners’ Christianity was a 

reason for their persecution in Burma where the major religion was Buddhism. To a degree, I 

understood how it is to be of a minority religion and regarded as different as growing up a Latter 

Day Saint (Mormon) in Catholic-dominant Philippines, my status as a “true” Christian was often 

questioned.  

Previously, I was a middle school and high school Chemistry teacher in Arizona. I have had 

experience working with learners the same age as the RESET participants. But what was more 

striking was the learners thought I was of a closer age to them. In a way, they thought of me as a 

facilitator and a friend. They would confide things in me such as their struggles in their schools 

and their day-to-day lives. In interviews we conducted a year after the implementation, the learners 

knew me by name and spoke of me as someone they trusted in the program. Beyond the 

implementation of the project, learners have kept in touch with me via social media platforms. I 

sometimes get news of their new pursuits such as universities they are attending and issues that 

are of salience to them.  
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In terms of immigration status, an important aspect of learners’ daily lives, I related to a 

degree especially in the context of anti-immigrant US politics. I recall how documentation was so 

important in the learners’ lives as they spoke of the stigma of illegality they experienced in their 

third countries prior to their resettlement and the time it took for them to be vetted prior to their 

migration to the US. As an international student in the US, I have been subjected to numerous 

interrogations and perusal of my documents as I crossed the border. Because I am a Chemistry 

major, the processing of my visa took longer than others because my major was considered 

dangerous. There have been at least two occasions when I was jokingly asked by TSA officers 

whether I am in the US to make bombs. I have had multiple experiences where I was asked to step 

out for additional questioning and presentation of proof that my presence in the United States is 

legal. Though my migration to the US was voluntary in pursuit of my education, there is a heavy 

sense of feeling unwelcomed and proving that my US presence is legal. I believe this has given 

me an insight in understanding, at least to a degree, how the learners were regarded in the US in 

terms of their immigration status. Yet I acknowledge, that I have the ability and the privilege to 

come home to my country whereas the youth I have worked with have to go through a lot to escape 

their home country. While several of them profess to wanting to come home, they acknowledge 

the difficulty of doing so.  

Despite the many experiences I draw on to relate to the learners, I have to acknowledge the 

privileges that I come with. I have not experienced what it is like to be a refugee – to leave my 

country due to persecution, war, or violence. I have not had to hide from the police and to live in 

fear of being discovered as “illegal”. I have not been subjected to child labor nor had my schooling 

interrupted. In fact, in terms of my education, despite the financial struggles I had scholarships that 

supported me. I look back and conclude that my education had been a privilege. It is this 

recognition of my privilege that gives me this sense of responsibility in doing this work of 

improving the educational circumstances of minoritized learners. This is my positionality and the 

identity I come with in this work.  

3.2 Working with Resettled Refugee Youth 

Doing work with resettled refugee youth is tantamount to going into the youths’ lives and 

asking them to recollect experiences (Cannon, 1992; Ribbens & Edwards, 1998). There were 

numerous moments when I felt vulnerable, guilty, exhausted, and hopeless. There were moments 
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when I felt the youths’ pain, anger, and feelings of injustice as they shared with me painful pieces 

of their lives. There were also moments of great joy and hope as they shared their victories and 

accomplishments. In this section, I share a few key moments that had impacted me in the research. 

Each one shaped my awareness and sensibility during the research process. In addition, I 

summarize key insights that hopefully will help future researchers engaging in sensitive work. 

3.2.1 Feeling Vulnerable: Youths’ Stories of Escaping Burma 

I was a newbie researcher when MJR asked me to listen to Daisy’s15 interview in the 

process of initiating me to learners’ migration histories. By then, I had met the youth for a few 

weeks. I have started to reshape my previous views on who refugees were. Prior to meeting the 

youth, I had no idea who the Burmese were and why they were refugees. I was just excited to be 

invited to do “research”.  At that time, research meant very differently for me. I was coming from 

a Chemistry background and had no previous experience with doing research on human subjects. 

The literature I read in preparation to meeting the participants though helpful were abstract to me. 

Looking back, I did not have the ability to grasp the possible impacts of the work both to the 

participants and to myself as a researcher.  

Prior to meeting the learners, my understanding of refugees was borne out of popular media 

narratives that characterized refugees as people in a perpetual state of misery from war-torn 

countries. Most of the media’s visual framing of refugees emphasizes their helplessness and 

passiveness as victims of violence (Guererro & Tinkle, 2010). My first impression of the youth 

was “They could be my cousins”. It was this sense of familiarity that propelled me to rethink my 

initial views of refugees. The youth were vibrant, eager to learn, humorous, and active. They 

laughed constantly and bantered with me. However, this was just one dimension to the complexity 

of the youth participants. 

I listened to Daisy’s interview wherein she recounted how they escaped to Thailand and 

hid in the jungle for fear of the police. One of the most haunting things as I listened to her 

recollection was how her mother hid family photos in her mother’s very long hair. Daisy talked 

about how her mother was forced to cut her beautiful hair. She also spoke of how her mother had 

 
 
15 Daisy was a participant in the pilot program and was one of the interviewees in the Urban Review article (Ryu & 
Tuvilla, 2018). 
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to hide in the trunk of a car and how she got hit. As this was the first interview I listened to, the 

impact on me was visceral. She laughed in certain moments as if to distance herself from the event. 

Yet I felt her pain and her fear. I had to pause several times as it was devastating to me to imagine 

her, a very young girl escaping in the jungles of Thailand.  

I have to admit that listening to Daisy’s and other youths’ interview and also conducting 

numerous interviews where youth talked of the violence they had experienced were trigger 

moments for me. Transcription was particularly hard as I had time to reflect and “[absorb] the 

voices and stories of research” (Warr, 2004, p. 586). I have become vulnerable in numerous 

moments and it had allowed me to examine other aspects of my life (Behar, 1996).  

In listening to stories of escaping, I was brought to recall my own story of escape and the 

guilt that comes with escaping. There was a time in my life when my father was addicted to shabu 

(methamphetamine) and there were many violent episodes which I distinctly recall. I detailed in 

numerous journals I have kept over the years of how at one point, my father threatened my mother 

with a Kris sword (a wavy sword commonly found in Mindanao, Southern Philippines). My 

mother locked herself in my youngest sisters’ room and pleaded for my father to leave us alone. 

My father continued to threaten us that he will burn down our house. I had to remove the glass 

windows in the dead of the night, climb out the window, and walk barefoot. The rest of my family 

were able to escape save for my brother who is deaf and sleeping in the next room. I called the 

cops to pick up my father. The cops did not come as my father’s family was infamous in its 

influence in the city. There were many more incidents but because I went to school away from 

home, I was spared. I carried this guilt with me when I think back on how my siblings and mother 

took the brunt of the abuse.  

I share this snapshot of my past to drive home the point that there was no way I could have 

anticipated how the youths’ stories would affect me in such a personal way. While I was new in 

the research process, I often felt conflicted regarding my vulnerability and my struggle to remain 

objective. But perhaps because I was a novice, I came into those interviews less inclined to possess 

hardened assumptions and less likely to take knowledge I was gaining for granted.  

I look back on my field notes and found that what had helped me over time was 

continuously journaling how I felt in those moments of vulnerability. The research process forced 

me to face painful memories that I have struggled to compartmentalize and distance myself from. 

Though I did not share in-depth with any one person what I was going through at that time, I was 
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able to debrief small portions of it with various people in my support system focusing more on my 

experiences while omitting the events that participants mentioned in the interview that triggered 

it. However, while debriefing was a matter of self-care, I constantly felt conflicted recalling painful 

stories participants told me.  

3.2.2 Working with Trust: The Dilemma of Being a Researcher and Being 
a Friend 

In the course of my interactions with the youth, the line between researcher and friend 

became murkier. Each week before the camera rolled, I talked to the youth about their lives. We 

shared jokes and recommendations for Korean dramas to watch. They asked for help and I offered 

help with their homework. One had reached out to me asking me to review a class paper outside 

of RESET hours. Eventually and naturally, the youth found me on social media. Being new to the 

work, I was in a dilemma of how to respond to the Facebook friend requests. I discussed the issue 

with MJR and we agreed that there was no harm in accepting friend requests. In the second year 

of the implementation, Facebook became a platform to share posts and video products within the 

RESET participants. Yet when implementation ended, learners remained as part of my friend 

network.  

The youth would like my posts and comment on them. I would at times get updates 

regarding their activities. There were also a few conversations when the youth turned to me for 

advice on things beyond RESET and school. Other times they would update me about news 

regarding their friends in RESET.  

While implementation ended, I was still in the middle of analysis and writing about the 

learners. Despite anonymizing the data and referring to them with their pseudonyms, I felt like I 

got to know the learners more as I broke down their interactions into smaller and smaller fragments 

of time in my analysis. I scrutinized every word, gesture, every nod, every lift of an eyebrow, every 

smile, and every joke. At times, I found myself listening to private conversations. These were 

conversations that happened when they forgot the camera was rolling and their audio was being 

recorded.  

While it was easy to decide excluding video-recorded and audio-recorded conversations I 

deemed we were not supposed to be privy to, it was harder to delineate what was data and what 

was information that the learners were offhandedly giving me by virtue of our friendship. Ellis 
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(2007) commented: “We became friends with those we studied because we couldn’t help 

ourselves, and because it made our work easier while we were there. However, friendship was 

secondary to our research purposes, and when we left, our relational loyalties shifted to readers 

and professional associations” (p. 10).  

In working with these young people, I constantly felt guilty and conflicted. On one hand, I 

was being thorough as an ethnographer, but on the other hand, where did my loyalties actually lie? 

I was mortified when on the second year of the implementation, I found there were so many 

research studies being conducted with these youth ranging from medical and dental health studies 

to language and education research. I was wracked with researcher guilt.  

My emotions will always remain in conflict but I now reflect on it as a good thing. Ellis 

(2007) advices to “think it through, improvise, write and rewrite, anticipate and feel its 

consequences” and more importantly “to seek the good” (p.23). As a qualitative researcher, 

wrestling with guilt appears to be a small price to pay to ensure that I am always reminded “to seek 

the good” and remind myself where my loyalties should lie.  

3.2.3 “When are you coming back?”: Leaving the Research Site 

At the conclusion of the implementation of RESET, I struggled a lot with leaving the 

research site. Conventional notions presuppose that the research site is a school, a classroom or a 

bounded space where the researcher can and must exit at the end of the study (Figueroa, 2007). 

However, working with minors from refugee backgrounds, it was a struggle to remain the detached 

ethnographer according to conventional expectations. I had to distance myself from the 

conventional standards driven by positivistic notions (Eisenhart & Towne, 2003). I reasoned that 

it was for the greater good to maintain my ties with the research participants even after the research 

was done.  

Figueroa (2007) urges researchers to ask: “Have we acknowledged and fulfilled our 

responsibility to the communities who have welcomed us? Have we -in both our own opinion and 

the opinion of the participants – fulfilled the commitments we made at the beginning of the study? 

“(p. 170). When our research team ventured on this study, we often reminded participants the 

purpose of our work.  We discussed the objectives of our work in the afterschool program during 

interviews when youth participants themselves asked us why we were there. However, naturally 
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over the course of time, our relationships with the participants evolved, and along with it the 

expectations our participants had of us.  

Since I had some of the youth participants in my social media, several of them would ask 

me “When are you coming back?” Though we had an end of the year party to conclude our program 

and we announced that we will not be holding an afterschool program the following year, the youth 

expected us to come back. This was something I did not anticipate and I realized that in the opinion 

of our participants we were supposed to come back.  

 Two years after the last afterschool session, I went to a Burmese restaurant and met two of 

the youth participants. They called me by name and were excited to talk to me. They hugged me 

and told me they missed me. They updated me of what has been going on with their lives. We took 

a picture together. Before we parted, they invited me to visit them at the non-profit center. I share 

this anecdote to drive home the point that though we – the researchers and the participants – may 

have left the research site, we cannot sever the relationships we have established. Thus, the idea 

of a detached ethnographer is a myth when one works so closely with the community.  

 I end this subsection with a quote from Figueroa (2007): “Our failure to account for how 

researchers leave the field – how they can responsibly extricate themselves from an ethnographic 

situation that binds the researcher and researched….is a troubling area of silence” (p. 170). For 

researchers working with human subjects, we need to pay more attention to the manner which we 

depart from our research sites.  

3.3 Conclusions and Recommendations 

I write this out of concern for researchers who are starting out with researching sensitive 

topics and vulnerable populations. While “do no harm” is a standard rule, this not only applies to 

participants but to researchers as well. Even the most veteran of researchers cannot fully anticipate 

how the research process may impact personal lives. I therefore recommend that support systems 

be in place for the psychological safety of researchers. This means that in teaching research classes, 

there should be added emphasis on how researchers must do self-care. Methods of self-care may 

include journaling and having a support group where one can freely talk about tensions and 

conflicts regarding the research process. In research groups that do human subject research, 

conversations regarding vulnerability and humanizing research must be normalized. These 

discussions are necessary and crucial to ensure the physical and mental health of researchers. 
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While informal support groups of friends and family are important, the university can provide 

group sessions wherein a formal group of researchers who do similar work can counsel and debrief 

one another. Of course, with confidentiality issues at stake, the focus of the formal group would 

be on researcher experiences rather than on participant information. Since the formal group would 

consist of researchers, utmost care will be given towards ensuring that participant information is 

not shared. Finally, we ought to evaluate the conditions of the Institutional Review Board to also 

implement channels ensuring researcher welfare.  

With regards to issues on departure from the research site, it is our responsibility as 

researchers to ensure that our exit strategies are sound and feasible. Paris (2011) admonishes us 

that as researchers we need to “push against inequities not only through the findings of the research 

but through the research act itself” (p. 140). Perhaps, we can ask our participants to tell us what 

the end of participating in the research would mean. We can then engage in discussions where we 

account for the terms of the relationship we have established and emphasize both the possibilities 

and the limitations of our research. On the university side, perhaps, committee members can urge 

emerging scholars to bring the notion of departure in methodological conversations and advice 

scholars to consider the complexities involved in maintaining and breaking relations with 

participants. In addition, perhaps our IRBs also ought to ask for more detailed plans on how we 

depart from research sites. By doing so, we can foster care and understanding, and humanize our 

research.  
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 ANALYZING YOUTHS’ ENGAGEMENT USING 
MULTIMODAL INTERACTIONAL ANALYSIS 

A version of this analytical chapter will be submitted for publication. Authors: 
Mavreen Rose S. Tuvilla, Casey E. Wright, Purdue University; Minjung Ryu, 
University of Illinois- Chicago;and Shannon M. Daniel, Vanderbilt University 

 

Abstract: This paper presents an account of our data collection, processing, and 
analysis of video data from an afterschool science program engaging Burmese 
refugee youth in learning about weather, climate, and climate change. In our 
interactions with the youth, we found that talk-based approaches were limited in 
understanding the rich network of multimodal resources from which youth drew on 
in their sense-making. In this paper we take an interactional approach to 
multimodality – looking at how language, gesture, proxemics, posture, gaze, and 
layout were used agentively by learners as part of their science engagement.  Our 
methods entailed video analysis of multi-layer videos, multimodal transcriptions, 
and collaborative workflows for microanalysis. We share three events that 
demonstrate our analysis and the insights our approach offered us. Through this 
analysis we see that learners coordinated space with one another, used gestures to 
show embodied knowledge, and used images in navigating science topics as part of 
science engagement. 

4.1 Introduction 

A goal of this paper is to provide a detailed account of how we collected, processed, and 

analyzed data that captured Burmese youths’ interactions as they engaged in science learning in 

Project RESET, an afterschool program. More importantly, beyond sharing the mechanics of the 

data collection, processing, and analysis, this paper provides a demonstration of the additional 

insights we can glean from doing multimodal interactional analysis. We argue that multimodal 

interactional analysis can provide us insights regarding youths’ engagement that are not captured 

by talk-based approaches alone. 

The youth participants we worked with are multilinguals who spoke multiple Burmese 

ethnic languages in varying proficiencies (Hakha, Falam, Zophei, Mara, etc.) and English in 

varying proficiencies. We found early in the implementation of the afterschool program that the 

flexible use of multiple languages as well as the use of modalities other than spoken language were 

important aspects of how the learners communicated in the setting. Thus, we became interested in 

investigating how learners used multimodality in their interactions and in their science engagement.  
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Oral participation has been emphasized in American classrooms because it is assumed that 

verbal students are more engaged compared to quiet students (Schultz, 2009). However, existing 

research indicates that oral participation is not the most important indicator of students’ 

engagement in learning (Bainbridge-Frymier & Houser, 2016). Moreover, English-monolinguistic 

approaches are forced upon racially- and linguistically-minoritized learners to encourage verbal 

participation (Creese & Blackledge, 2015; Valdés, 2001). Math and science classes are usually 

English-only (Boals, 2001) and sheltered approaches for English Language Learners (ELLs) offer 

highly simplified content (National Academies of Sciences, Engineering, and Medicine [NASEM], 

2018). These structural barriers lead to the limited access of minoritized learners to meaningful 

STEM learning (NSTA, 2009). In contrast, minoritized youth who traditionally do not perform 

well in school science, perform better in informal settings, improve their science knowledge, and 

gain positive science identities (Leonard, Chaberlin, Johnson, & Verma, 2016; National Research 

Council [NRC], 2009). We are of the stance that informal settings make science more accessible 

to minoritized youth by offering opportunities to engage in science comfortably (Lee, Fradd, & 

Sutman, 1995; Faircloth & Tan, 2016). Thus, we designed and implemented an afterschool STEM 

program, Project RESET, to provide meaningful opportunities for resettled Burmese refugee youth 

to learn about weather, climate, and climate change.  

While implementing the program, we collected ethnographic data (e.g., videorecordings, 

interviews, artifacts) to answer research questions regarding multilingual learners’ engagement 

and learning. In collecting and analyzing our data from multiple sources, we drew guidance from 

numerous published books and articles that describe techniques of video analysis and multimodal 

analysis (Derry et al., 2010; Jordan &Henderson, 1995; Norris, 2004) but found ourselves adapting 

and “inventing” new ways of processing our video data. It is our hope that by sharing our 

approaches this would be helpful to researchers who do video research and/or study classroom 

interactions with minoritized learners.  

4.2 Motivation for Research 

Science education reform efforts have called for students to engage in scientific and 

engineering practices (NRC, 2012). However, engagement in practice is viewed as a language 

intensive activity (NGSS, 2013). There appears to be a tacit expectation that learners’ engagement 

is a linguistic accomplishment. In our work, we question this language-centric view of engagement 
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in science learning because although we acknowledge that oral participation is one indicator of 

learners’ engagement, engagement is a multidimensional metaconstruct comprised of cognitive, 

emotional, and behavioral components (Fredricks, Blumenfeld, & Paris, 2004).  

In this work, we forward the view that engagement in science learning is a multimodal 

accomplishment (Kress, Jewitt, Ogborn, & Tsatsarelis, 2014). We veer away from perceiving 

language as the sole site of scientific communication (Ammon, 2001) and writing and speech as 

the primary ways of teaching and evaluating learners (Flewitt, 2011; Jewitt, 2003).  Instead, we 

consider all modes (e.g., language, proxemics, gestures, gaze, images, etc) as resources and 

evidence for engagement (Kress et al., 2014).  

In presenting this study, we sought for insights we can draw using multimodal interactional 

analysis about the ways in which multilingual learners engage in science learning. We ask: 1) what 

can this analysis show that talk-based approaches do not capture? and 2) how can these insights 

bring us to re-evaluate multilingual learners’ science engagement? 

4.3 Review of Literature and Guiding Frameworks of the Study 

4.3.1 What are Modes? 

Since this work bridges EL education and science education, in this section we clarify our 

stance regarding modes. In majority of EL education work, modes are taken as the channels by 

which language is communicated (Grapin, 2019). In this context, modes traditionally refer to 

speaking, listening, writing, and reading. From this perspective, language is the standard way by 

which meaning is communicated and all other (non-linguistic) modes are imprecise representations 

(Lemke, 2002). Thus, in EL education the prevailing view promotes language acquisition as the 

main goal while all other modes are only reinforcements or scaffolds for the learner -and as such 

are not legitimate forms of meaning-making and expression. In contrast, the prevailing view in 

science education is that modes include both linguistic and non-linguistic meaning-making 

resources (Grapin, 2019). For example, in the science classroom, graphs, tables, and equations are 

necessary disciplinary tools. They are not merely supports to language but are legitimate-meaning 

making resources (Kress, Jewitt, Ogborn, & Tsatsarelis, 2014). We align with this more inclusive 

definition of modes that affords learners opportunities to communicate ideas more effectively 

using multiple ways of representing their learning beyond language.  
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Modes are systems of representation that are shaped by social and cultural influences 

(Norris, 2004; Kress 2014). Modes include language, gesture, proxemics, posture, gaze, layout, 

print, music, etc. Language has a sequential structure wherein the small components (words, 

clauses) build up to larger components (sentences) organized in grammar and syntax (Norris, 2004; 

Kress, 2014). In our work, we expand our views on language beyond the English language since 

our participants are multilingual learners. In our analysis we consider the learners’ entire linguistic 

repertoire and posit that learners draw from an integrated system comprised of the diverse 

languages learners know. This languaging practice is termed as translanguaging (García & Wei, 

2014). Gestures describe the movement of hand/arm, head, and other parts of the body to 

communicate (Goodwin, 2003). The meaning of a gesture can be interpreted by looking at the 

gesture holistically and in parts in such that gesture can combine many meanings (McNeill, 1992). 

Unlike language wherein parts of a language (e.g., morphemes, words, etc.) can be meaningful, 

the parts of a gesture do not have an independent meaning (Norris, 2004). Some gestures co-occur 

with language, others do not coincide with language, while other gestures can co-occur but depict 

a different message from the occurring language (Norris, 2004). Proxemics account for the 

distance one takes up in relation to others (Norris, 2004). Proxemics can give us insights towards 

the kind of social interaction that is going on because a person’s spatial perception is related to 

action (Hall, 1966). Posture are ways by which one positions their bodies in an interaction (Norris, 

2004). Gaze refers to the way people organize and direct the positioning of the head, particularly 

the eyes, in reference to their environment (Goodwin, 1981). Layout refers to the environment 

(setting, objects, etc.) that structures the interaction between participants (Norris, 2004).  Layout 

plays an important role in an interaction by providing topics for discussion and shaping the course 

of the interaction (e.g., natural boundaries of the objects/space determine who may speak to whom 

and at what point; de Saint-Georges, 2004). Modes such as music and print (e.g., written text and 

images) can be disembodied or embodied (Norris, 2004). The mode becomes an embodied mode 

when an actor uses mode or print to express perceptions, thoughts and feelings (e.g., a musician 

playing the ukulele, a person writing a list of grocery items). On the other hand, the mode is 

disembodied when an actor reacts to the music or print created by others (e.g., a person reading a 

list of grocery items). 
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4.3.2 Our approach to Multimodality and Science Engagement 

We take a multimodal approach in our work due to two main observations regarding the 

U.S. educational landscape. First, educational settings remain rooted in traditional notions of 

monolingual norms of teaching and are unprepared for the multilingual shift (Creese & Blackledge, 

2015). Second, there is a high emphasis on “talk” as a demonstration of engagement (Bainbridge-

Frymier & Houser, 2016).  

In the United States, the English language assumes the status of a specialized register in 

subjects such as mathematics and science since these subjects are mostly taught in the English 

language (e.g., for ELLs, English immersion science classes) (Lee, 2005). Thus, in this sense, 

science acumen becomes conflated with English proficiency since acquisition of oral and written 

English and exit from ESOL or ESL programs are fundamental in determining science outcomes 

as they are commonly assessed (Lee, 2005). This is also reflected in policy documents that impact 

ELs wherein there is an assumption that English proficiency equates to academic language 

proficiency (WIDA, 2007). On a larger scale, policies that govern science teaching and learning 

also set a high expectation for learners to demonstrate English language proficiency to demonstrate 

their science learning (NGSS, 2013).  

Language plays an important role in describing learning processes and assessing science 

and math outcomes as reflected by the many studies on teacher talk, student response, and analysis 

of written texts (For example: Carr et al., 2006; Moshkovich, 2002; Schleppegrell, 2007). This 

imposition of language-centric approaches has resulted into a reductive conceptualization of both 

learners and language itself (Kibler & Valdés, 2016). Languaging practices are complex and 

cultural contexts play a role in how learners enact languaging practices (Kim, 2002). Kim (2002) 

reminds educators that “students’ silence can be the engagement in thoughts, not the absence of 

ideas” (p. 840). Studies of Rogoff and colleagues (2003; 2007) also support the notion that culture 

plays a role in how learners interpret talk as indicator of learning and engagement. For example, 

in Roberts and Rogoff’s (2012) study, US Mexican-heritage learners had a more inclusive 

definition of talk that included “talk[ing] with their hands and eyes” (p. 93). These cross-cultural 

studies of how cultural backgrounds play a role into learners’ conceptions of what constitutes 

interaction and engagement suggest that engagement should be analyzed more closely using modes 

that go beyond spoken language - modes that include the hands and eyes. 

To this end, we take a multimodal approach where we attend to the multiple modes used 
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in a learning setting. Thus, language is not the central focus of our analysis but one of the modes 

that informs our understanding of how the process of teaching and learning science is 

accomplished. We acknowledge that in interactions, multiple modes are inherently used 

simultaneously. We take the stance that meaning is embedded in all of the modes and each of the 

mode contributes to the overall meaning of the multimodal ensemble in specific ways (Kress et al., 

2014). By using a multimodal approach, our attention is drawn on learning aspects beyond 

language and we uncover insights on how learners agentively use multiple meaning-making modes 

in their science engagement. 

 We conceptualize learners’ engagement by attending to how learners contribute to learning 

tasks (Engle & Conant, 2002).  Engle and Conant (2002) propose that there is greater engagement 

when: a) more learners make more substantive contributions towards accomplishment of the task, 

and in doing so, b) learners coordinate with one another rather than work by themselves, c) are 

mostly on-task to achieve their objective, and d) sustain their involvement on the learning task 

over an extended period of time. Engagement is indicated by how e) learners attend to one another 

through coordination of gaze, posture, and gesture and f) learners’ animated display of emotions. 

Thus, in this sense, multimodality affords us the ability to interrogate learners’ engagement. 

 In viewing learners’ engagement, we are of the view that engagement is manifested via 

multimodal ways (Kress et al., 2014).  Shifts in the modes can reveal patterns of attention and 

patterns of navigation. For example, a change of posture can signify a change in interest as 

evidenced by the change in alignment of the learners’ body positioning to the teacher. A change 

in a learner’s proxemics through closing the distance and entering the navigation space of the peer 

or shifts in the visual display through moving the cursor of the mouse can signify different kinds 

of engagement (Bezemer & Kress, 2015).  

To investigate learners’ engagement, we attended to each mode per Norris’ (2004) 

suggestion. Our data necessitated richness and depth to observe multimodal shifts. We carried out 

our data collection and analysis with an ethnographic view in mind. We “consider[ed] whole 

events…analytically decomposing them into smaller fragments, and then…recomposing them into 

wholes” (Erickson, 1992, p. 217). We considered the entirety of the implementation, viewed entire 

sessions, fragmented sessions into segments and events, and put together our analysis informed by 

our understanding of individual events, participants, and activities and the entirety of our 

interactions in the research setting. We used video analysis techniques employed by Derry and 
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colleagues (2010) to select events such as: individually watched unedited video recordings and 

chose potential events for close analysis; collaboratively viewed selected events, and generated 

video logs and analytic memos. We drew on multimodal interactional analysis and converted video 

data to multimodal transcripts and evaluated the complex interactions of modes (Norris, 2004).  

We viewed the data iteratively with and without sounds; focused on the various modes separately 

and combined; synchronized multiple camera angles as well as computer screencasts; and 

generated transcripts to capture multiplicity and coordination of communicative modes. We 

studied how learners used language (English and non-English languages), images, gesture, action, 

proxemics etc. Attention to the different modes allowed us to draw deeper insights to the meanings 

learners constructed in the moment (O’ Halloran, 2011). 

4.4 Carrying out the Work 

 We now devote this section of the paper to explain the data collection, processing, and 

analytical approaches we employed to enable us to do multimodal transcription and analysis of 

youth’s science engagement that were captured in their interactions in Project RESET  

4.4.1 Data Collection 

We used several methods of data collection. In this section, we detail our data collection 

approaches. 

 

Field notes. Since the first three authors facilitated the implementation and our work spanned 

multiple years, we had a variety of interactions with the youth participants. The first three authors 

conducted participant observations and documented these through field note taking (Bernard, 

2006). The field notes were especially crucial in capturing interactions with the youth that were 

not audio-/video-recorded. For example, we had conversations with the youth that occurred before 

and after the session and/or interviews. We also had exchanges with the youth beyond the 

afterschool setting (e.g., the nonprofit organization, cultural events that we attended). There were 

also things that the youth told us in confidence. As part of good research practice and researcher 

self-care, we wrote individual field notes. 
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  Our individual field notes varied in format but in general we wrote about the various 

interactions we had with the youth that were interesting. Mostly we talked about our impressions 

regarding the particular day’s implementation – what worked and did not work, the youths’ 

reactions and reception towards the activities we had that particular session, and our observations 

on how the youth interacted with one another. Sometimes we also wrote about information youth 

told us regarding their migration and school experiences. At times, they would also tell us about 

their families and what troubles them.  

We did collaborative reflection on the approximately 80-minute drive from the research 

setting to the university. We audio-recorded these conversations. We usually discussed what went 

well or did not go well in the session, reiterated ideas the youth shared in anticipation of planning 

for the next session, and shared information about our individual interactions.  

We kept a shared group field notes where the authors had the freedom to share what was 

pertinent to the research and withhold what may be deemed too sensitive for sharing 16. We 

exercised our own discretion in determining what we felt we can and cannot share in pursuit of the 

good (Ellis, 2007). Our field notes kept us accountable towards our observations since we drew a 

lot of the ethnographic information from the field notes and our analysis were inevitably influenced 

by our understanding of our youth participants. 

 

Video-recordings. All afterschool sessions were videorecorded following recommendations by 

Derry and colleagues (2010).  High definition cameras were used, propped on tripods and equipped 

with receivers for microphones. The cameras were strategically placed to capture the best angles 

of the classroom where the research was conducted (See Figure 4.1). Two cameras – one, for the 

“wide” perspective with a fisheye lens attachment and the other for focal perspective were used. 

The wide perspective camera was placed facing the learners. Since this camera had the fisheye 

attachment, this could capture the entirety of the setting save for some blind spots. There are two 

microphones connected to the wide perspective camera. One was a shotgun microphone that 

captured the surrounding audio and was used during whole class discussions. The other 

microphone was a lapel microphone (not included in the illustration) that MJR wore and was used 

 
 
16 I had an interview with a participant which continued after the audio-recording was stopped. These were things that 
I felt were better kept between the two of us – especially since the participant made sure that it was off the record. 
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to capture her interactions with the learners. The focal perspective camera was placed at the back 

of the room, angled towards the smart board capturing a different angle than the wide perspective 

camera and/or angled towards focal learners A Bluetooth receiver was connected to it, with the 

Bluetooth microphone capturing focal learners’ interactions. Figure 4.1 shows the typical 

placement of the cameras and their respective microphones in the Project RESET setting. 

 

Figure 4.1 Placement of Data Collection Equipment 

 

Audio-recordings. Audio-recorders were used to capture conversations among participants (Derry 

et al., 2010). During the first half of the implementation, the voice recorders were worn by the 

facilitators throughout the session. Eventually, when learners worked with the same groups during 

the video making project, the audio recorders were placed in learners’ tables (See Figure 4.1).  

 

Screencasts and Artifacts. When learning activities required online research, screencasts of 

participants’ computer use were captured. We used Camtasia software to capture learners’ 

computer activities. Participant-generated artifacts (e.g., posters, Post-it notes, Powerpoint slides, 

video logs, blogs, etc.) were photographed or recorded depending on their medium. This approach 
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allows for the understanding of the participants’ sense-making by studying not only their 

utterances but also semiotic artifacts such as print materials, videos, etc (O’ Halloran, 2011). 

 

Interviews. Semi-structured interviews were conducted with 16 youths in 2015 and 16 youths in 

2016. Each semi-structured interview lasted for about an hour to 1.5 hours and was video-and/or 

audio-recorded. We treated interviews not as a report of content but a co-construction by the 

participants of the interview (both interviewer and interviewee) (Baker, 2002). In several of the 

interviews, selected photographs and video clips that showcased youth as they were engaged in 

the moment were used as prompts (Clark-Ibáñez, 2004). The photos and videos helped the 

participants of the interview recreate moments from the session, relive their experiences, and 

articulate their perspectives (Clark-Ibáñez, 2004).  

4.4.2 Data Management 

With our large scope of data collection, we needed to ensure that our data collection ran 

smoothly. MRST created a list to check equipment, data collection, and processing before, during, 

and after each session as well as a task list for members of the research team and other facilitators 

(See Appendix B for an example of the checklist and task lists).  

4.4.3 Video Data Analysis 

 Our video data consisted of 90-minute recordings of two different camera angles. We now 

outline the steps in our treatment of video data. We want to emphasize that though we outline the 

process in a linear fashion, the process was not always straightforward. (See Figure 4.2 for a 

diagram on the workflow process.
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Figure 4.2 Workflow process for video data analysis 
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Logging data collected. We collected a large scope of data and we needed a way to manage our 

data corpus. MRST created an Excel File that detailed all the data we collected for a particular 

week. This allowed our research team to account for all the data available and access other data 

sources when analyzing a particular week’s video. (See Appendix B for example of the Excel file 

log.) 

 

Compiling raw video data. Raw data files were transferred from the video cameras to a secure 

hard drive and a password-protected computer as prescribed by the Institutional Review Board. 

MRST compressed the raw data files which are usually 1GB to 2GB in size into smaller file sizes 

(usually around 200MB) using Handbrake (https://handbrake.fr/). Handbrake is an open source 

video transcoder that can process most multimedia file format and convert them into web shareable 

files. The compressed data files were uploaded to the secure data server (Purdue University 

Research Repository, PURR) for individual research team members to access and download. 

 

Watching video data and taking individual notes.  Research team members downloaded the video 

files to watch individually. Individual viewings entailed watching a session in its entirety, multiple 

viewings of potential events for close analysis, and writing down notes to be brought into the 

research team discussion. Individual members’ notes varied in format. For example, SMD (fourth 

author) made a Word document that had her transcription of moments she found interesting and 

her interpretations and initial analysis while MRST created data logs. 

 

Creation of data logs. Norris (2004) suggests that data logs of each video recording should be 

created. Data logs are short summaries of what transpired in the video. MRST created detailed 

data logs for all the sessions using Inqscribe (https://www.inqscribe.com/), a transcription software 

that allows earmarking moments for further analysis. These data logs described what happens in 

the video in enough detail to be able to recreate a minute by minute description of Project RESET 

activities (See Figure 4.3 for example). Usually, MRST used the wide camera perspective for this 

initial viewing of the video data to create data logs for the overall session. A separate data log was 

created for the focal camera perspective that focused on a different angle or interactions of specific 

learners. 
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Figure 4.3 Screen capture of Inqscribe showing an example of a content log 

 

Creating of the Session Analytical Memo (SAM) and Populating the SAM with potential events 

for analysis. MRST created a session analytical memo (SAM) in Word based on the data logs. 

The SAM was uploaded to Google Doc for sharing with the research team members. Research 

team members would put forward potential events for close analysis. When we first began our 

video data analysis, we left selection of events open-ended. Each individual member came up with 

2-3 events that caught their interest in their initial viewing. 

  The SAM was created by segmenting a 90-minute session into phases of learning activities 

(e.g., opening exercises, poster making, gallery walk, etc.) (See Table 4. 2, for example). 

 

Table 4.1 Example of segmentation of a RESET session into phases of learning activity 

PROJECT RESET  2016-17 Week 17 
Segment #:  
Name 

1: Opening 
exercises 

2: Research/ 
Poster making 

3: Gallery 
Walk 

4: 
Discussion 

5:  Wrap 
Up 

[Start Time 
–         End 
Time] 

[START – 
00:06:42.22
] 

[00:06:42.22 - 
01:01:56.21] 

[ 01:01:56.21 – 
01:23:20.25] 

[ 01:23:20.25 
- 
01:32:54.19] 

[ 01:32:54.1
9 – END] 
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Project RESET sessions were usually organized as follows: a warm-up, that was usually a 

review of what was done the previous week, 2-3 learning activities that involved various 

combinations of activities (e.g., research, poster-making, discussion, etc.) and participation 

structures (individual, pairs, small groups, whole class), and a wrap-up that usually involved a 

review of what learners accomplished and gathering learners’ ideas and questions for the next 

session. (See Figure 4.4 for example).  
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Figure 4.4 Anatomy of a session analytical memo. Participant names were changed. 
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The process of segmentation was a way to organize data into manageable chunks and keep 

track of the various activity structures used in the entirety of the implementation. We used the 

segmentation not only in the creation of SAM but also in building year-long event maps that 

highlight the lesson objectives and learning activities (Kelly & Chen, 1999; See Appendix C for 

example). 

The writing of the SAM was not always straightforward. In most of the cases, MRST and/or 

CEW wrote descriptive notes that summarized what transpired in a segment along with the 

highlighted time codes of the various events. These events that have been earmarked are then 

discussed in the collaborative research meeting. A typical example of a list of events in a RESET 

session is shown in Table 4.3.  

 

Table 4.2 Example of the events list in a RESET session. 

Event# Time Event Name 

1.1 
00:02:01.24-
00:05:38.19 "We'll do Sydney" 

1.2 
00:05:44.27 - 
00:08:32.00 "Are you Da?" 

2.1 
00:07:30.05 - 
00:12:21.08 Thiri and Da Zin share resources 

2.2 
00:14:04.02 - 
00:19:31.02 

"And after we read about climate is we can figure out what 
might happen" 

2.3 
00:14:04.02 - 
00:19:31.02 

"..wait, is Sydney like farming, is it popular in Sydney or 
something?" 

2.4 
00:19:35.08 - 
00:23:03.12 "Which one do you wanna do?" 

2.5 
00:23:06.24 - 
00:28:43.12 "How long have you been here?" 

2.6 
00:34:57.04 - 
00:50:19.19 "This is not for school so it feels better" 

2.7 
00:50:27.26 - 
00:54:53.13 "We're being artists now" 

2.8 
00:56:38.17 - 
01:00:44.05 "And like she said, …" 

3.1 
01:09:39.24 - 
01:10:42.03 Da Zin explains to Da Hnin 

3.2 
01:16:08.24 - 
01:18:00.05 Thiri explains to Vincent 
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Collaborative Research Meeting (Selection of Events for Close Analysis). Deciding which events 

to look at closely entailed a lot of deliberation among research team members. In these discussions, 

other sources of data were discussed to ground what is happening in the video such as group field 

notes, material artifacts, interviews, etc. Our main consideration was whether selected events had 

the potential to answer our research questions. Discussion continued until consensus as to which 

events to analyze was reached. 

Over time, patterns emerged in what individual research team members found worthy to 

earmark. Selected events usually involved rich interactions among participants (learners and 

facilitators) and forwarded learners towards achieving an objective.  

 

Write up of Analytical Notes. After each meeting, MRST and CEW would write additional details 

on the descriptive notes and write analytical notes of the events to capture the discussions from the 

meeting. Analytical notes included arguments pieced together from the ethnographic information 

and the video-recording as well as other artifacts on hand. In more elaborate analytical notes, turn-

by-turn interpretations of transcripts were also written. Events that did not make the cut were 

earmarked with a keyword. 

 

Chunking of Events. MRST or CEW chunked selected larger events into smaller, analyzable 

events. Events are “smaller units of coherent interaction” or “ethnographic chunks” (p. 57, Jordan 

&Henderson, 1995). Each event starts with the context of what triggered the action (e.g. 

instructions, a new micro-goal, a new stressor), which mostly induced a change in the participation 

structure, and ends with another trigger. This chunking strategy ensured capturing the contexts that 

led to the interesting interaction and the outcome of those interactions within an event.  The events 

in our study usually ranged from one to five minutes long on average, the longest being 10 minutes.  

 

Transcription/Translation of the Language Mode of Selected Episodes. After chunking the 

events, MRST and CEW transcribed the utterances per Norris’ (2004) suggestion to transcribe the 

language mode first. We used Inqscribe for transcription. Since none of us spoke any of the 

Burmese ethnic languages our participants spoke, we transcribed the English utterances and noted 

the utterances spoken in Burmese ethnic languages.  
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To translate the non-English utterances, we worked with translators who identify with the 

same resettled Burmese refugee population. We worked with three different translators- Emily 

Tluangneh spoke Hakha; Cherry Ania Kap spoke Falam; and Tial spoke Hakha, Falam, and 

Burmese. Emily and Ania were undergraduates at Purdue University and CEW and MRST would 

sit with them as they translated the non-English utterances. This allowed the researchers the 

opportunity to ask the translators for their interpretation of the interactions. For example, there 

have been moments when Emily would laugh at particular interactions, so we noted down possible 

interpretations of the interaction. Tial was a RESET facilitator and MRST would send transcripts 

and video files via secure server for translation. Tial would return transcripts indicating what 

particular Burmese ethnic language was spoken as well as explanations for certain occurrences we 

inquired about. We note that because we had three different translators there were differences in 

the words/phrases they used to translate non-English utterances to English. For example, in 

reference to an utterance by a participant directed to a group, one translator might translate it as 

“Guys…” while another may say “Hey, everyone…” We note this as a limitation to our work. 

The translations usually gave us deeper understandings of learners’ sensemaking. However, we 

note that there were events that we selected initially but decided not to analyze after the translation. 

Some were side conversations and at times personal conversations that as researchers we felt we 

should not be privy to.   

 

Creation of Multilayer Videos. The raw video data files (RVD) were good to use in our first run 

through of analysis. The RVDs allowed us to focus on one video angle at a time. However, we 

needed a way to view the interactions we were interested in holistically. Thus, our analysis 

necessitated the creation of multilayer videos (MV). We created MVs of sessions that were of 

particular interest to us as syncing entire sessions was easier than syncing smaller data chunks.  

 The multi-layer video was comprised of: the salient camera angles (whole group and/or 

focused on focal participants), audio recordings (if the video sound quality is poor), and screencast 

(if available). The multi-layer video allows the approximation of a holistic view of the interaction 

since it contained all the salient data sources that may be important in further analysis. MRST and 

CEW created multi-layer videos using Camtasia software (https://www.techsmith.com/video-

editor.html). Camtasia software allows addition of multiple layers of video, audio, and subtitles.  
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 Creating MV in Camtasia required syncing of video and audio especially since the RVDs 

come from different sources. Camtasia allows the zooming in and zooming out of the audio layer 

so that the audio waves can be inspected. We used the markers to aid in the syncing (See Camtasia 

tutorial videos for more details; https://www.techsmith.com/blog/category/tips-how-tos/). We 

aligned the audio waves of the two camera angles (and screencast if available) to sync the video. 

When we collected data, we used a clapper at the start of video-recording. The clapper caused a 

spike in the audio waves and served as a marker in syncing audio waves. We synced the camera 

angles first, since there are visual and audio cues that can be used for syncing. When videos were 

synced, screencast video was added by once again aligning the audio waves.  

When the video sound quality was poor and there are better sound sources (e.g., audio-

recorders or the recording from the screencast data), we added additional audio layers. We did this 

by: 1) separating the audio and the video layers of the original video; 2) syncing the audio waves 

of the original audio and the new audio (this may require tweaking the properties of the audio 

which is a capability in Camtasia); and 3) substituting the new audio for the original audio. (See 

Figure 4.5 for example) 

We added the subtitles that consisted mostly of the utterances by exporting the Inqscribe 

file of the transcription and importing it to Camtasia. When important to the interaction being 

analyzed, we also added of other modes (e.g., gestures, images, etc). For example, learners are 

discussing what they are viewing on the laptop computer. The multilayer video has the screencast 

of learner’s computer use and we indicated that in the subtitle We made adjustments to ensure 

proper timing with all the synced video and audio files. Once all the relevant layers were completed, 

we rendered the video to create a local file of the final multilayer video 

 



 

69 
 

 

Figure 4.5 Camtasia screen capture showing layering and syncing of videos and subtitle track. 

 

Multimodal Transcription. The transformation of video data into multimodal transcripts is not 

merely a descriptive or translation process but also an analytical process (Bezemer & Mavers, 

2011). The process entails iteratively paying attention to the modes individually and as an 

ensemble, what the function of the modes are in the moment-to-moment interaction (Norris, 2004). 

Our multimodal transcripts varied in form depending on our research aims and the quality and 

context of the video data that is the subject of our analysis. In transcribing multimodally, our intent 

was to capture utterances, gesture, body posture, gaze, computer use (e.g., typing a search term), 

organization of artifacts and use of space and attend to each of them by their salience in the 

interaction (Norris, 2004). We believe that through nuancing the various modes we would be able 

to uncover insights we would miss out on if we only paid attention to the modes as an ensemble. 

Hence, our approach was to look at modes individually and as an ensemble.  

 In the examples we show later, we tried to capture a variety of multimodal transcripts. In 

general, we assembled the multimodal transcripts as follows: 1) We differentiated moments or 

actors using turn numbers. In some cases, we gave descriptions of participants’ higher-level actions. 

Higher-level actions are actions that consist of an assembly of multiple modes (Norris, 2004). For 

example, an experiment performed by a small group (higher level action) consists of shifts in 
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gestures, posture, proxemics, gaze, and utterances.; 2) When there are utterances, they follow the 

names of speakers; 3) When lay-out is salient, a still image of the lay-out is included. Images may 

be magnified depending on analytical focus; 4) Movement is captured by taking stills of a series 

of images. This is done by taking still images of the video clip. We used Inqscribe since it allows 

zooming on a particular time stamp as well as modifying the rate of play. We used Inqscribe’s 

toggle feature to forward images one frame at a time. Gesture images were then cut from 

surrounding lay-out using a touch pen and an interactive screen using the Snipping Tool app on a 

Windows computer. Some movement may be indicated via descriptions (e.g., laughter, movement 

of the mouse, etc); 5) Annotations such as circle to indicate the material artifact, double-headed 

arrows to indicate proxemics, and single-headed dotted arrows to indicate gaze and/or body 

position were included depending on analytical focus; 6) When there are screencasts, material 

artifacts, and other disembodied modes that are important in the analysis, we included screen 

captures and/or images.  

 

Commenting on Analytical Notes. When multimodal transcripts were finally assembled, MRST 

and CEW wrote descriptive and analytic notes to capture additional findings gleaned from the 

multimodal transcription. The Session Analytic Memo would then be revised accordingly and sent 

out to all research team members. MJR and SMD (fourth author) then wrote out comments, 

counterarguments, and other possible interpretations.  

 

Collaborative Research Meeting (Microanalysis of Selected Events). The research team then met 

and collaboratively micro-analyzed the events selected for close analysis, combining multiple 

insights from research team members, and constantly revisiting earlier analysis when new insights 

were made available (Derry, et al., 2010). We would play the video-recordings of the selected 

event iteratively and grounding our assertions about what is happening on the video in the materials 

at hand (Jordan & Henderson,1995). From these discussions, we generated themes by grouping 

common keywords of events. 

After each meeting, MRST and CEW added on the SAM to capture the discussion and 

analysis. MJR and SMD then wrote out comments, counterarguments, and other possible 

interpretations. We did as many iterations of this step until we reached saturation in our analysis 

and no new insights come up.  
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4.5 Examples 

 We now present examples that demonstrate the application of our analytical approaches. 

We showcase different participation structures and activities as well as various combinations of 

modes in the examples we present here. Example 1 captures a group activity wherein learners are 

manipulating materials to explore air pressure. Although we have access to some of the learners’ 

use of language, the transcript focuses mostly only on proxemics, posture, and gaze. Each 

transcript box captures a change in arrangement of bodies over a time span of four minutes and 

creates a narrative using mostly the mode of proxemics. Analytically, this allows us to gain insights 

when focus is on proxemics, gesture, posture, and gaze. Example 2 captures a whole class 

discussion wherein learners are attempting to define an unfamiliar word. The transcript combines 

language as well as images to capture the layout and focus on the gestures. Analytically, this 

captures how gestures add a layer of meaning that language alone is unable to bring about in this 

learning moment. Example 3 focuses on a focal learner’s engagement and the power behind the 

use of screencast data in tracking learner’s engagement. The transcript combines the modes of 

language and images focused on learner’s use of the laptop and gestures. Analytically, this allows 

us to make learner’s sensemaking visible. 

4.5.1 Example 1: Focus on proxemics, gesture, posture, and gaze 

 The following event transpires in Week 2 of RESET 2016-17 at the Burmese Center rather 

than the classroom at East Harbor High School where majority of the sessions were implemented. 

There was an event at the high school and thus we had to adjust for the contingency. Thus, in this 

particular data collection, we had to modify where we placed our data collection equipment. The 

room we utilized was irregularly shaped as this was shared with Burmese Center employees. There 

were also no desks and so we had to rely solely on the shotgun microphones to capture the audio. 

Moreover, the lack of desks meant that movement among groups was not constrained. 

Learners were given a bucket of water and a half-cut bottle. They were challenged to fill 

the bottle with water up to the top. The intent was for learners to explore how air pressure works. 

Learners broke out in small groups. Several participants fluidly went around groups to observe and 

come up with ideas. We turn our focus on Thiri, Ei, and Nyein as they engaged in trying out 

possible solutions to the challenge in their small group. 
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Transcript 4.1 Exploring Air Pressure 

 

 

1    At the center of the action, Thiri is crouched down to 
the bucket. Her hands are on the bottle inside the bucket 
as she tries out a possible solution to the challenge along 
with other group members.  
 
Thiri: So, put it in like this, stand, and then 
SD: Here is, uh, the cover 
Thiri: You wanna cover it? 
….. 
Thiri: Does anyone want to help? 
 
Meanwhile, Nyein is in the periphery. While her gaze is 
focused on the bucket, she remains at a distance from the 
bucket.  

 

 

2     Ten seconds later, Nyein crouches down and 
approaches the bucket. Nyein’s gaze remains on the 
bottle. Meanwhile, Thiri is gesturing a possible solution 
to other members who have access to the bottle. 
 
Thiri: So, like push it in. And then I'm just gonna cover 
that. Do you wanna cover that? 
SD: Ah yeah. Top, *** 
Thiri: And then do you want me to cover this after that? 
SD: Yeah. You cover the cap 
Thiri: So, while it's in the water, you cover it. 
SD: No, this one would break so, I don't know 
Thiri: I don't know what I'm doing. It's ‘cause the bucket 
is too small. Okay and then did you cover that?  
SD: Yeah 
Thiri: Oh, that's pretty cool. Maybe after putting that in, 
maybe we should squeeze it so that this part like closes in 
SD: Yeah, we can try 
Thiri: Yeah, we can try that. Let's try that guys. I'll put 
the cap in. And then do you want to put the cap in?  
SD: Yeah 
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Transcript 4.1 continued 

 

 
 

3     Another learner, Ei arrives and joins the group. Her 
gaze is towards the bottle. Nyein’s gaze continues to 
focus on the bottle while Thiri remains in the center of 
the action. 

 

 

4     SD and Thiri continue to try possible solutions.  
 
SD: You wanna squeeze? Like this 
Thiri: Like that? Do you want me to put the cap in? 
SD: Yeah, cap is here 
 
In the periphery, Ei and Nyein gesture towards one 
another as they explore possible ways to manipulate the 
bottle and try out possible solutions.  
 
Ei: It's not that way. You have to ((Gestures with a 
twisting motion)) 
Nyein: No, ***. Oh, so like ((Nyein repeats the twisting 
motion)) *** Yeah, I don't know. Let's see 

 

 

5     Thiri gets excited when water starts to rise up the 
bottle. 
 
Thiri: IF this works ****. I got it, I got it. 
 
        The water falls back down and the group erupts in 
laughter.   
 
        Thiri steps back as Ei and Nyein approach the 
bucket.  

  



 

74 
 

Transcript 4.1 continued 

 

 

6     While Thiri fully steps back, her gaze remains 
focused on the bottle.  
 
        Ei and Nyein manipulate the bottle and are now at 
the center of the action. 

 

Throughout this event, the entire group coordinate proxemics, posture and gaze thereby 

showing high engagement in finding possible solutions to the challenge. At the beginning of the 

episode (Turn 1), Nyein is constrained by space and thus is unable to reach the bucket.  Yet 

Nyein’s gaze is fixed towards the bucket indicating her attention and interest in the task at hand. 

When she saw space open up where she may insert herself (Turn 2), Nyein crouches down to get 

closer to the center of the action. After Ei joins the circle (Turn 3), Nyein turns to Ei and strategize 

ways they may manipulate the bottle as shown through their gestures (Turn 4). Having been at 

the center of the action and having had the opportunity to try multiple possible solutions, Thiri 

now steps back (Turn 5) and gives way to Ei and Nyein. Yet even with stepping back, Thiri’s gaze 

remains fixed towards the bottle and the bucket indicating her continued engagement to the task 

(Turn 6). Thiri’s giving way removes the constraint of space from Ei and Nyein as both finally 

approach the bucket and the bottle (Turn 6). Ei and Nyein move towards higher engagement in 

the task at hand as they finally are able to manipulate the bottle.  

 Although we focused on the actions of Thiri, Ei, and Nyein, we also acknowledge the 

contributions of the two silent group members. Throughout the entire interaction, the two group 

members on the left side have not spoken once. However, we see their continued engagement 

throughout the entire activity indicated by their manipulation of the bottle and sustained gaze 

towards the center of the bucket.  

 The coordination of space allows for collaborative work whereas the coordination of 

posture, gestures, and gaze facilitate continued engagement. When learners are able to coordinate 
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space appropriately, this fosters equity in opportunities to engage in the learning task. As how one 

may dominate another through language via talking over and not allowing for interruptions, 

allowing for silence gives others a chance to share their ideas; In the same manner, giving way 

through the modes of proxemics and posture fosters equity in enacting ideas.  

4.5.2 Example 2: Focus on language (word play and phonetic resources) 
and gestures 

 In this episode from Week 3 of 2016-17, learners are engaged in a whole class discussion 

to unpack an activity that required them to read short passages and answer a few questions. We 

include an excerpt of the prompt discussed in the following figure (Figure 4.6).  

 

 

Figure 4.6 Excerpt of RESET 2017 Week 3 Worksheet 

 

We created the following transcription key based on the Jeffersonian (1984) Transcription 

Notation: 
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Table 4.3 Transcription Key 

Symbol Name Use 
1 Bolded numbers Turn number 
[ Text ] Brackets Start and end points of co-occuring speech 
((Italic Text)) Double parentheses Annotation of action or description 
TextA Bolded letter 

(superscript) 
Indicates that the turn has a still image associated 
with it 

Text (A-C) Bolded letters in 
parentheses 
(superscript) 

Denotes still images of gestures in a sequence, 
taken in 1s increments to capture movement 

A Bolded letters Denotes the still image associated with a turn 
Text Underlined text Denotes text read from a source (e.g., computer, 

book, etc.) 
(.)  Denotes a pause 
(hhh)  Audible inhalation/exhalation 
*** Asterisk (s) Unclear speech 
::: Colon (s) Indicates prolongation of an utterance 
ALL CAPS Capitalized Text Indicates shouted or increased volume speech 

 

Everyone is seated on the floor and form a circle. Snacks are being passed around. MJR 

asks the group about ways they have described weather. Learners offer the words they had put in 

as weather examples. Many of them talk all at once indicating great engagement in the discussion. 

They offer words like “thunder”, “moist”, and “rainy”. MJR asks them to elaborate and explain 

their contributions. In this snippet, MJR asks the learners to define an unfamiliar word “muggy”. 
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Transcript 4.2 Muggy 

1     MJR: Does anyone have something like muggy? 
2     Sandi: Oh, uh what’s that one word that everyoneA 

 
 

A  
 
 

3.5   Sandi: [Humid?] 
3.5   Cho: [Moist] 
4      MJR: Muggy 
5      MJR: Do you know what muggy means? 
6      Sandi: No 
7      MJR: Does anyone know? 
8      MJR: Muggy. Muggy.  
9      ((Learners giggle)) B 

 
 

B  
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Transcript 4.2 continued 

10       Zaw: I thought you said ((Laughs)) I thought you said monkey 
11       ((Learners laugh))C 

 
 

C  
 
 

12      MJR: No, no, not monkey 
13      Thiri: Is it a mix of foggy and mud? D, (E) 

 
 

D          E  
 
 
 

14     MJR: Ohh, that’s a good guess, yeah 
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Transcript 4.2 continued 

15     Mya: Is muggy like gooey? F, (G-I) 

 

F  
 

 
 

G                      H                       I  
 
16      MJR: ((Laughs)) Yeah, yeah kind of, it's really hot and humidJ 

 

 

J  
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Transcript 4.2 continued 

17      Mya: It’s like stickierK, (L-O) 

 

K  
 
 

 

L                M                  N                O  
 
 

18      MJR: Yeah, yeah, yeah, yeah, yeah 
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Transcript 4.2 continued 

19      Sandi: That's my bus P, (Q-S) 

 P  
 
 

Q                  R                 S  
 
 

 

 

 In this episode, learners make use of various modal resources available to them to define 

the word muggy. The snippet begins with MJR asking learners if they know the word muggy (Turn 

1) and learners Sandi and Cho offer “humid” and “moist” to start the discussion going (Turn 3.5). 

Co-occuring speechis typical in whole class discussions when learners are motivated to generate 

ideas. In our work in the afterschool, we found this as an indication of engagement where learners 

felt comfortable to explore ideas (though they may be uncertain). We have found that the casual 

atmosphere in the setting encourages youth to take more risks in their participation. 

 The comfortable atmosphere of this setting is evident in the way facilitators and learners 

alike are sitting on the floor, sharing cookies as they unpack the activity. This sets the tone for 

joking and laughter as shown in (Turn 9). Zaw’s word play of likening muggy to monkey (Turn 
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10) elicits laughter from the group (Turn 11) encouraging more learners to offer ideas though they 

may be uncertain.  

 Thiri offers a definition of muggy as a combination of foggy and mud (Turn 13) as she 

holds up her middle and index finger, indicating two (E). Her gesture conveys her mixing of two 

separate ideas of foggy and mud which at first glance appear to be incompatible. Her creative 

answer points to the use of phonetic similarities and tracing back to mud and foggy as the possible 

root words for muggy.  

 Mya continues on this idea of phonetic similarity when she offers the word “gooey” (Turn 

15). As she utters the word, her body wiggles and her hand moves (G-I) to indicate her embodied 

knowledge of how gooey feels like. For her peers who may have not encountered the word gooey, 

her gestures and body movement add a layer of modality to convey the meaning of sticky. 

 MJR’s laughter and affirmation of Mya’s answer (Turn 16) yet also indication of 

uncertainty through her use of “kind of” motivates Mya to expand on her earlier answer.  Mya 

attempts for a second time and she uses the word “stickier” (Turn 17), as well as a series of hand 

gestures (L-O) to appear as if there is something sticky on her skin. Once again, beyond her talk, 

her gesture conveys the meaning of stickiness. 

 MJR agrees with Mya (Turn 18). Upon hearing this, Sandi relates the experience of being 

hot and humid as mentioned by MJR in an earlier utterance (Turn 16) to how it feels like in her 

bus (Turn 19). Sandi’s example is particularly relatable to this group who arguably have had 

experience being in a hot and humid bus. On the side, Mya gestures how sweat streams down from 

her face to her body in a rhythmic fashion (Q-S). This gesture is most likely directed to Sandi to 

relate to her example as seen in the direction of Mya’s gaze. However, to several of the learners 

whose gazes are directed towards Mya, Mya’s gesture is possibly another opportunity (along with 

the various attempts in the entire episode) of learners learning the meaning of “muggy”.  

4.5.3 Example 3: Focus on use of images and gestures 

 In this last example, we demonstrate the powerful use of screen capture data in 

understanding how learners engage with the computer and online resources. This event comes 

from Week 3 of 2015-16. In this session, learners were instructed to make small groups of two or 

three, select one of the questions that learners came up with in a previous session, do online 

research, and present their work to the whole group. 
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 We turn our focus on Betty. In this snippet, Betty starts to work on her own because she 

had difficulty working with her original group that consisted of her and twins Mala and Sanda. 

Betty had a hard time contributing since the twins had monopoly of the worksheet and the 

computer. They were wanting to answer “What is the difference between smog and fog?” Wanting 

to do meaningful work, Betty asked the facilitators for a computer.  

Some of the images in the Transcript 3 that follows show the two different camera angles 

as well as the screen captures of Betty’s computer work. On some images it focuses on one angle 

that captures Betty’s gestures and computer work. The same transcription convention was used as 

earlier.  

 

Transcript 4.3 Betty explains Global Warming 

1 Betty sits a seat apart from the twins. On her screen, she types the keywords “what is smog” 
and the  computer shows multiple suggestions.  

 
 

 
 
 
 

  



 

84 
 

Transcript 4.3 continued 

2 A few minutes later, Betty asks for a new worksheet and changes the question she is 
researching into “What causes global warming?”. On her screencast, she searches for the 
keywords “what is cause of global warming”. 

 
 

 
 
 

3     MJR approaches Betty to check on her. Betty tells her that she is working on her own and 
on a different question.  
4     MJR: Global warming. Ah. What's your question?  The cause of global warming. What is 
global warming? 
5     Betty: Ah, is it uh (.) ((Leans closer towards the computer)) Like, like greenhouse? ((Smiles)) 

6     MJR: Uhuhmm. what is it? 

7     Betty: ((Gaze directed towards the screen. Leans closer)) That results when the (.) at-mos-
fer, I don’t know (.) from from Earth toward space that's escaping in the atmosphere blockA  

 

A  
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Transcript 4.3 continued 

8     MJR: Uhuhmm, can you explain that to me? ((Crouches down from a standing position.)) 

9     Betty: Ah, I think that ah (hhh) ((Computer action: Clicks on ‘Images’. Moves finger around 
the mousepad)) 

10   Betty: When like (.) it’s common to B, (C-E) 

 

 

B  

 

 

 

C                D                E  

 

 

 

  



 

86 
 

Transcript 4.3 continued 

11  Betty: I don’t know ((Looks away from MJR and directs gaze towards the computer. Smiles)) 

12  Betty: ((Computer action: Moves the mouse around.)) Oh, like the sunF het and the 
mountainG with. No. Like the mountainH in the ***I with. I don’t knowJ. 

 

F  

 

 

G H I J  

 

 

13   MJR: Mountains and sun. 
14   Betty: I think that like sunK, earth, that like the hetL 

 

 

                            K                                  L  
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Transcript 4.3 continued 

15   MJR: Oh sun will he:t? ((Makes a circular motion with the wrist)) 
16   Betty: Yeah. 
17   MJR: Like the earth? 
18   Betty: Uhuh 
19   MJR:   Okay 
20   Betty: I think that’s sure, but I’m not sure ((Turns her gaze to the computer. Moves her 
fingers over the mouse pad)) 
21   MJR informs Betty that there is another group working on the same question and gives Betty 
the option of  

joining them. Betty refuses saying that the other group is already working together. Betty 
points to the twins and tells MJR that “We are going to work together again” 

22   MJR turns to the twins. Meanwhile, Betty changes her search keywords to “What is global 
warming means” 
23   Betty spends a few moments intently reading the definition. She then switches to images.   

((Mouse action: Moves across the images.)) M 

 

 

M  
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Transcript 4.3 continued 

24 Betty clicks on an image. N 

 

 

N  
 
 

 
25   Betty looks at other images. She clicks on an image.O 

 
 

O  
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Transcript 4.3 continued 

 26   Betty: ((Turns towards MJR)) Oh, I KNOW!P  I know the cause, is it hotQ , hot(R-S) earth? 
 

P            Q           R           S  
 
27   MJR: Uhuh ((Betty smiles)) The earth is becoming hot. 
28   Betty: Yeah ((Betty nods, smiles))T 

T  

29   MJR: Global warming? 
30   Betty: Uhuh 
31   MJR: Yeah. That’s very simple, you know, one of, like, explanation. Yeah. 

 

 

 This event captures Betty’s persistence in engaging with the learning task. The episode 

starts with Betty feeling distant from her group members Mary and Shelly as she struggled to 

contribute to the sensemaking task (Turn 1). Despite having a computer and making an attempt 

to research about smog, Betty is unable to share her ideas. This would lead Betty to switching 

research questions and doing her research independently (Turns 2-3). Upon MJR’s inquiry on her 

understanding of global warming (Turn 4), Betty’s first attempt to answer MJR was to say 

“greenhouse” (Turn 5). However, MJR probes Betty further to elaborate on her idea (Turn 6) 

prompting Betty to read directly from the screen (Turn 7). MJR then asks Betty to explain (8). 

In typical classroom settings, the norm has been that the instructor initiates a question, the 

learner responds and the instructor evaluates and moves on. This typical discourse pattern has been 

dubbed as Initiate- Response- Evaluation (I-R-E; Mehan, 1979). However, in the exchange 

between Betty and MJR (Turns 4-8), MJR does not move on but instead continues to probe Betty 

further. This is probably unexpected and Betty’s audible inhale (Turn 9) seems to punctuate her 
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next step of switching to look at images. Betty’s switching to images gives her another source of 

information especially when the text is hard to access. To demonstrate her learning, Betty attempts 

to articulate it with words (Turn 10) and gestures (C-E) but she has a hard time doing so (Turn 

11). Then, Betty tries again this time switching to using gestures (G-I) to articulate her thinking 

(Turn 12). We posit that Betty’s interpretation of global warming has undergone various 

transformations with her every attempt at engaging with the concept of global warming. Betty’s 

attempts to transform the idea of global warming conveyed in language (text on the screen) and 

images (Google images) to language (Betty’s speech) and gestures are ways in which Betty 

attempted to demonstrate her learning.  

In Turn 13 and only after Betty has attempted multiple ways of articulating her ideas, MJR 

repeats back what she has gleaned from Betty’s attempts. Betty then attempts to make more precise 

gestures (K-L) and introduces “het” to her utterance (Turn 14). MJR repeats this back to Betty 

and asks if she meant that the “sun will he:t” (Turn 15) “the earth” (Turn 17), to which Betty 

affirms (Turns 16, 18). However, Betty remains uncertain (Turn 20) despite MJR’s affirmation 

(Turn 19). Of note in this exchange is a point of contention that would be hard to resolve when 

focusing only on language alone. Betty’s utterance of “het” and MJR’s utterance of “he:t” could 

either mean heat (phonetic spelling: /hit/) or hit (phonetic spelling: /hɪt/). We take special note of 

this especially in exchanges in superdiverse settings where people speak many different languages 

and use world English with many different accents (Bamgbose, 1998). In this particular case, we 

argue that Betty meant “heat” based on how she uses the gesture in Turn 13 (K-L) and juxtaposing 

with her later gestures in Turn 26 (Q-S) with the word “hot”. Thus, in this sense attention to 

multimodality gives us a better insight as to what speakers mean.  

Discerning Betty’s difficulty, MJR offers Betty the option to work with another group 

(Turn 21). Betty refuses and instead states that she will work with the twins again. From MRST’s 

conversation with Betty in this session, Betty speaks the same ethnic language (Falam) as the twins. 

Since this is the first three weeks of the implementation, learners are still getting to know each 

other and most of the learners chose group partners from co-linguistic peers Working with friends 

that speak the same language allows them to use the language they are most comfortable with in 

their discussions. Not having to use the language of display (Bunch, 2014), in this setting English, 

allows learners to instead spend more time on sensemaking.  
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Despite MJR turning to the twins and even after Betty has said she will work with the twins, 

Betty decides to continue to pursue the question about global warming (Turn 22). This 

demonstrates Betty’s continued engagement on the learning task.  

Betty searches for the meaning of global warming (Turn 23) and much like earlier in this 

episode, she switches to images as a meaning-making resource.  Betty chooses an image (Turn 

24, N) but decides on a different image (Turn 25, O) which shows the earth asking for help and 

the label “Hot Earth” (See Figure 4.7).  

 

 

Figure 4.7 Close up of the image Betty used. 

Photo credit: http://www.ecolutions.de/73-1-Kids-Zone.html 

 

Finding the image and getting the information she needs is exciting for Betty and she makes 

it known with the stretch of her arms (P) and her exclamation of “I KNOW!”  (Turn 26). Her 

proud smile (Turn 28, T) after MJR confirms her answer gave Betty a sense of accomplishment. 

Only then, does she regroup with the twins and start working on the question on the difference of 

smog and fog.  

Betty’s proud moment is especially interesting when juxtaposed with how Betty perceives 

herself in relation to science. In the conversation that MRST had with Betty after the learners’ 

research activity, Betty says that “science is so hard” because “…we need to think how [things 

can] become and how [it occurred]. We need to think and we need to do it with on my idea so I 
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don’t have idea.” When MRST probed further, Betty replies that “I can’t think like I keep thinking, 

but I can’t do it” and then she gives the example of how she always gets Ds and Cs on science 

tests.  

4.6 Discussion 

This paper discusses our methods of data collection, processing, and analysis. Moreover, 

this paper demonstrates the value of employing multimodal interactional analysis in investigating 

learners’ science engagement. We structure this section into three parts. First, we discuss the 

insights we glean from viewing engagement through multimodality. Second, we discuss the 

techniques we employed to help us arrive at multimodal evidences of engagement. Finally, we 

comment on our work process in conducting this kind of work. 

4.6.1 Viewing engagement through multimodality 

 When we started analyzing RESET data, we naturally foregrounded talk-based approaches. 

However, our continued interactions with learners and the richness of our data corpus compelled 

us to find new ways of looking at our data and finally gravitating towards multimodal interactional 

analysis. Attention to multimodality enhanced our ability to communicate with one another and 

achieve learning goals. Even with the use of a common language in our interactions, attention to 

modes beyond language consistently enhanced sensemaking.  

In formal school settings, multilinguality is often deemed as a deficit given that classroom 

instruction is traditionally rooted to English monolingual ideologies (Kibler & Valdés, 2016).  In 

contrast, RESET sought to provide opportunities for meaningful sensemaking and we explicitly 

established a norm of having learners use the language that was most comfortable to them. This 

brought about several effects: first, learners engaged more in the science learning and second and 

more importantly, learners used other modes beyond language rather than be limited on 

articulating their ideas in English to communicate.  

 Because of learners’ rich use of multimodality in the setting, we also rethought our 

approach on how engagement looks like. We found that when we focused on modes beyond 

language, engagement became visible through how learners coordinated space with one another 

(Example 1), how they used gestures (Example 2), and their use of images (Example 3).  
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 In Example 1, attention to language alone gives limited insights to how learners give each 

other space to enact ideas. The audio recording only captured Thiri’s utterances and painted a 

picture of her dominating the activity. Yet attention to how Thiri, Ei, and Nyein coordinated space 

with one another clearly shows the interaction to be more equitable. Although our analysis focused 

mostly on Thiri, Ei, and Nyein, other participants were also involved in the interaction although 

their participation may have been silent. These insights would not have been possible if we relied 

on talk-based approaches alone. 

 From this analysis, we were compelled to pay more attention to the silent participation of 

our learners. Ryu (2015) argues that reticent learners were relationally positioned to be of lower 

status due to their non-participation in discursive practices of the classroom. In this work, we can 

reimagine the possibilities of what science engagement looks like for reticent learners. We have 

compelling evidence that silence does not mean lack of participation.  

 In Example 2, our analysis showed the embodied knowledge youth constructed of “muggy”. 

This knowledge goes beyond expressing “muggy” as a vocabulary term but expressing the 

experience of it, as indicated by Mya’s gesture of how sticky feels like. In this sense, learning is 

demonstrated by way of making connections between an unfamiliar word, their experiences of 

stickiness, and the concept of humidity.  Attention only to language alone would instead have us 

hearing learners shouting out answers that appear to be disjointed amidst the laughter. For example, 

Sandi’s statement of “That’s my bus” would not have made any sense had it not been for Mya’s 

gesture of perspiration streaming down her face – a connection that her peers could relate to and 

decipher. Thus in this case, the combination of both Sandi’s utterance and Mya’s gesture makes 

their construction of meaning visible through connecting authentic experiences with an unfamiliar 

word. It could also be argued that Mya’s gestures provided learners a way to relate to the 

experience of “muggy” and thus imparted learning to her peers. In addition, Thiri’s gesture in 

mixing of two incompatible ideas helps other learners bridge concepts and signals to the group 

that she is trying something new. In this sense, Thiri’s initial gesture is generative in encouraging 

other learners to take risks and try out uncertain ideas.  

 From this analysis, we see a new meaning of what an ensemble of mode may look like. 

Traditionally, as applied by Norris (2004) wherein her ethnographic subjects are usually 

individuals or pairs, the ensemble of modes usually referred to the combination of the modes as 

performed by a single individual. Here, in our analysis, we see two different individuals (Sandi 
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and Mya) co-constructing an ensemble of mode to make meaning for an even larger audience. In 

this sense, our analysis demonstrates that especially for multilingual learners the ensemble of 

modes take on new meaning and is leveraged strongly in sensemaking moments.  

 In Example 3, attention to language alone would give us a very limited understanding of 

how Betty was engaging with the task. The ability to view how Betty shifted from text to images 

and her selection of images shows how she was thinking through the process. We saw how Betty 

built meaning through her gestures when English was masking and mediating what she knew about 

the topic. We saw her discerning what was relevant information as she repeated words that she 

saw from the images.  

We also see witnessed how Betty sustained her engagement in her goal of figuring out 

global warming. We view this incident as especially helpful in making us be more reflective on 

our teaching and facilitation moves. From our analysis of Betty’s resilient moments in her 

engagement in science learning, we realized that we needed to give learners more opportunities to 

have these proud moments of accomplishment and not overlook their engagement when they are 

having difficulties in articulating ideas using a language of display.  

4.6.2 Insights Regarding Our Way of Multimodal Interactional Analysis 

Multimodal Evidences of Engagement 

In our analysis, we sought to look for multimodal evidences of engagement. We utilized 

Engle and Conant’s (2002) framework on what greater engagement looks like. In our analysis we 

looked for modes that take on high intensity or high complexity (Norris, 2004). According to 

Norris (2004), a mode takes on high intensity when other modes are structured by this mode. We 

see this in example 1 where the coordination of proxemics structures the other modes of gesture, 

posture and gaze. Due to the coordination of space, the learners were able to contribute in the 

accomplishment of the task. More importantly, their contributions were not made singly but 

collectively; and their engagement was sustained over an extended period of time. By Engle and 

Conant’s (2002) parameters, this coordination of space showed greater engagement.  

A mode can also take on high intensity when all embodied modes of an individual are 

focused upon this one mode (Norris, 2004). In example 3, Betty’s posture, gaze, and gestures were 

focused on the use of images and through the coordination of this ensemble of modes she was able 
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to move towards accomplishing her goal of explaining greenhouse and sustain her engagement. 

Once again, by Engle and Conant’s (2002) measure, these are evidences of Betty’s greater 

engagement.  

Finally, a mode can take on high complexity when there is an interplay of many different 

communicative modes (Norris, 2004). We were able to capture this in our analysis of Example 2 

wherein the interplay of Sandi’s speech and Mya’s gesture regarding the bus contributed towards 

greater sensemaking of how the bus connects to the concept of humidity. Through Sandi and Mya’s 

co-construction, greater engagement was achieved by: a) the both of them making substantive 

contributions towards defining the word muggy; b) coordinating with one another; c) being on-

task to achieve their learning task; and c) sustaining involvement towards the task – not just theirs 

but also their peers (Engle & Conant, 2002).  

Use of Different Transcript Formats 

 Following Norris’ (2004) suggestion, we transcribed each mode individually. However, 

we took the liberty of using different transcript formats depending on the analytical focus. This is 

in keeping with the stance that modes can be subordinate or superordinate in different contexts. 

Thus, the use of a transcript format that shows what modes are emphasized at certain moments 

affords us to attend to the intensity and complexity of the modes. We demonstrated this by the use 

of still images to show lay-out, annotations to show changes in the modes, and finally the gesture 

cut-outs to show movement. Though various researchers use different ways of doing multimodal 

transcription (e.g., Hampel & Hauck, 2006; Baldry & Thibault, 2006; Norris, 2006), our use of a 

flexible transcript format for our purposes affords us the ability to view which mode is 

foregrounded in each moment. Through this, our analysis is more nuanced since we account not 

only for what modes are utilized in the moment but also the variation of intensity and complexity 

– and thus modal density. In this way, beyond understanding what modes constitute an interaction, 

we also glean insights as to the importance of the particular modes in the interaction.  

Use of Multilayered Videos  

 Our analysis necessitated the creation of multilayered videos. While this is not a new 

technique, our utilization of this technique affords us a snapshot of all salient data sources. By 



 

96 
 

salient data sources, we refer to all data sources that could possibly have bearing to our analysis. 

We differentiate this from the traditional use of synced data sources where it is confined to only 

the camera angles. Our creation of multilayered videos affords us a way to include subtitles and 

images of artifacts. In this way, this allows us the flexibility to look at the individual as well as the 

ensemble of the data. This is particularly important especially since we dealt with a lot of data that 

had to be translated. While we do not wish to diminish the value of a written transcript, the addition 

of translated subtitles affords us the ability to juxtapose translated utterances to the other modes of 

gesture, gaze, posture, etc. in real time. We believe this gives us an advantage in how we conduct 

our analysis.  

An additional but a less obvious benefit of the creation and use of multilayered videos is 

the ability to choose audio sources. Since we used multiple audio-recorders we were able to 

reconstruct moments that though were video-recorded were not the focus of the audio-recording 

attached to the video file. We also had an extreme example where we were able to salvage and 

utilize poor quality data. We once ran into a challenge of having one of our microphones run out 

of battery that it caused one of our video recordings to lack an audio track. But because we had 

other audio sources, we were able to reconstruct the moment by layering the video with the audio 

track from a different audio source. Thus, the use of multilayer videos is not only beneficial to 

analysis but also addresses issues that may come up in the data collection.  

4.6.3 Working with Multimodal Interactional Analysis 

Importance of Collaboration 

 An important aspect of our methodological approach is the collaboration. In our work flow, 

certain tasks were delegated to individual members of the team but the selection of events for close 

analysis and microanalysis was a collective effort. We started with a whole-to-part approach as 

suggested by Erickson (2006) wherein all the members of the team undertook multiple viewings 

to reach consensus on the events, transitions and themes. This was necessary to ensure that our 

interpretations of the interactions were not only grounded in several other data sources but also 

that different perspectives were taken into account. Each of the research team member brought 

experiences and expertise in the research endeavor. The multiple iterations of the analysis process 

also ensured that our interpretations are valid.  
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Use of Organizational Tools 

 Since our data collection was complex, we utilized task lists and created a data management 

system to keep us on track with our research objectives. The task lists were especially effective in 

reminding us of what we needed to do while we were on the field as well as to organize the logistics 

of each data collection. We used Excel to log all of our data and inform research team members of 

what processing has occurred with specific data.  

Use of Technology 

 Another key element in our approach was the use of various technologies. We relied on 

platforms such as Handbrake, PURR, as well as Google Doc to share data and analytical notes 

across research team members. Sharing of analytical notes via Google Doc was especially useful 

in working synchronously and asynchronously.  For example, members of the research team can 

access and comment on the analytical note as it is being written.  

 The combination of the tools that we used – Inqscribe for transcription and Camtasia for 

rendering multilayer videos – in generating our multimodal transcript was effective in meeting our 

research objectives. Our first objective was to nuance the modes and we were able to accomplish 

that through paying attention to each mode, transcribing, and when salient taking still images of 

layout/gestures/movement.  

4.7 Conclusions 

 In this paper we outlined our approach in analyzing youths’ engagement via multimodal 

interactional analysis. This approach includes undertaking ethnographic data collection and use of 

various technologies to generate multimodal transcripts. We suggest that a multimodal approach 

in looking at youth’s science engagement is especially useful when working with traditionally 

minoritized learners whose contributions may be rendered invisible when focus is on verbal 

participation alone. Viewing multimodality via multiple modes can give us richer insights into the 

learning processes as well as in the design of learning environments that can foster youths’ science 

engagement.  
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 HOW DO MULTILINGUAL LEARNERS USE MODES 
BEYOND LANGUAGE IN NEGOTIATING THEIR PARTICIPATION? 

A version of this analytical chapter will be submitted for publication. Authors: 
Mavreen Rose S. Tuvilla, Purdue University and Minjung Ryu, University of 
Illinois- Chicago 

Abstract: Most science learning literature focuses on language yet close attention 
to the situated interplay of communicative modes (speech, image, gesture, gaze, 
etc.) reveals richer insights on the dynamism of learning interactions. This study 
uses multimodal interactional analysis to examine interactions of resettled Burmese 
refugee youth as they learned about climate change in an afterschool science setting. 
We identified the ways focal participants used speech, proxemics, coordination of 
material resources, gestures, and images in their participation. Here we posit 
participation as a negotiation of interactions and manifested in how youth 
negotiated their group membership, task roles, and cognitive authority. Findings 
offer insights on how learners negotiate participation in learning practices and can 
potentially help educators design more inclusive and equitable approaches to 
science instruction. 

5.1 Introduction 

Reform-based science curricula in the U.S. strongly encourage students to engage in 

practices that emphasize scientific argumentation (National Research Council [NRC], 2012). 

Participation in science practices such as arguing from evidence, providing explanations, 

developing models, and communicating information are construed as language intensive (Next 

Generation Science Standards [NGSS], 2013). Thus, there appears to be an explicit assumption 

that for a student to be successful, the learner must demonstrate verbal participation, both oral and 

written, as evidence for science learning.  

We question this traditional view that participation in science learning is a primarily 

linguistic accomplishment (Lemke, 1990) for three reasons. First, emergent bilingual and 

multilingual students may not yet have developed sufficient English proficiency to be able to 

participate in such linguistic practices of science. Yet policies that impact English language 

learners (ELLs) equate English proficiency with academic proficiency (World-class Instructional 

Design and Assessment [WIDA], 2007). This is evidenced by the emphasis on structured English 

immersion that forces students to learn subject content only in English and often disregards the 

development of students’ home language (Lee, 2005). Thus, acquiring oral and written English 
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and exit from English as a Second Language (ESL) and English for Speakers of Other Languages 

(ESOL) programs becomes the default determinant of science outcomes (Lee, 2005). As changing 

migration patterns and globalization reshape our social, political, economic, and educational 

landscapes, our classrooms are moving towards superdiverse conditions (Gogolin & Duarte, 2017) 

where linguistic superdiversity is the norm (Enright, 2011). In this context, language-heavy science 

practices may jeopardize learning and participation of emergent bilingual and multilingual 

students.  

Second, the expectation that learners engage verbally to demonstrate learning is rooted in 

western cultural assumption about the relationship between talking and thinking. Kim (2002) 

found that people of Asian descent place high value in quiet introspection and internal speech; 

thus, verbalization of Asian Americans’ thought processes were detrimental to their performance 

in cognitive tasks. In addition, a study by Roberts and Rogoff (2012) demonstrated that bilingual 

Mexican-heritage US children communicated not only through talk but “with their eyes and their 

hands” (p. 88). While Anglo children emphasized the use of spoken words as necessary for 

communication, Mexican-heritage US children expanded how they perceived talk and included 

nonverbal communication such as gazing, nodding, pointing, and gesturing (Roberts & Rogoff, 

2012). These studies imply that blanket emphasis on verbal participation for science learning may 

marginalize other non-verbal forms of participation (Ryu, 2015). Third, there is a reason to suspect 

the very assumption that puts a strong emphasis on verbalization in doing science. The science 

learning setting promotes the frequent use of apparatus, models, animations, images and actions 

(Kress, Jewitt, Ogborn, & Tsatsarelis, 2014). Attention to language alone may fail to capture how 

students manipulate apparatus, use images, actions, and speech as they engage in the learning 

processes embedded in the moment of interactions  

Recently, the NGSS has seen a shift in interpretation from promoting language-intensive 

practices towards disciplinary practices that promote multimodal ways of engagement in learning 

(Grapin, 2019). This multimodality views communication and representation as an interplay of the 

full range of communicational modes such as language, image, gesture, gaze, posture and so on 

(Jewitt, 2014), and taking all modes as important and not merely embellishments to language 

(Norris, 2004). With regards to teaching STEM subjects for English learners, a recent report 

promoted transformations in teaching for ELLs to draw on their multicompetencies which include 

all of their languages and the various modalities for meaning-making (National Academies of 
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Sciences, Engineering and Medicine, 2018). We view this emphasis on multimodality as a 

necessary shift towards providing a more optimal STEM learning experience for all learners in the 

changing US educational landscape.  

Our research participants are resettled Burmese refugee youth, mostly born in Chin State, 

a mountainous northwestern region of Myanmar (also known as Burma). These youths are 

multilinguals who speak two or more Chin ethnic languages (e.g., Hakha, Falam, Zophei, Mizo, 

etc.) and are or have been English language learners. While youth of refugee backgrounds are 

traditionally marginalized due to their status as refugees and as ethnic and linguistic minorities, 

this particular group of resettled Burmese refugee youth have reported struggles with participating 

in school due to their perceived language barriers (Ryu & Tuvilla, 2018). We argue that this is not 

merely a language problem but a limitation on how engagement is currently conceived in schools 

where non-dominant learners’ scientific contributions are rendered invisible (Luykx, Lee, & 

Edwards, 2008) Thus, one of the main premise of our work is that learners engage in learning in 

ways beyond the mode of language. Building on this assumption, we attempt to expand the idea 

as to what it means to engage in science by approaching participation in science learning practices 

through the lens of multimodality and offer insights into how youth agentively use multiple modes 

in science learning practices.  

In this work, we ask: How do multilingual learners use speech, proxemics, coordination of 

material resources, gestures, and images in negotiating their participation? This study presents a 

multimodal interactional analysis of video- and audio- data from an afterschool science program 

to demonstrate various ways resettled Burmese refugee youth utilized multiple communicative 

modes (speech, image, gesture, gaze, etc.) to negotiate their participation in learning practices. We 

are motivated to examine multimodal engagement with a particular focus on resettled refugee 

youth since much of current research have ignored the unique needs of refugee youth (Matthews, 

2008). Moreover, the few research on the experiences of resettled refugee youth take a 

homogeneous view on youth of refugee backgrounds (Taylor & Sidhu, 2012). Studies do not 

account for their pre-migration histories and post-migration issues (McBrien, 2005; Rutter, 2006) 

and focus mostly on English language acquisition (McBrien, 2005) and mental health and 

traumatic experiences (Lustig, et al., 2004). In our perspective, it is not sufficient because these 

studies do not address how refugee youth fare in disciplinary content areas such as science 

(Faircloth & Tan, 2016). Therefore, our study attempts to advance knowledge in how resettled 
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refugee youth participate in learning practices and learn subject area content, particularly in 

science. We note that our work is situated in informal contexts. Informal learning environments 

provide opportunities for learners to engage in science meaningfully and comfortably (Leonard, 

Chaberlin, Johnson & Verma, 2016). We hope that by understanding what fosters learners’ 

comfortable engagement in science our work can contribute to the transformation of educational 

environments for minoritized youth.  

5.2 Conceptual Framework 

 This work seeks to expand ways of viewing participation through attending to 

multimodality. We start by explicating our views on participation and unpack our perspectives on 

the constructs of interaction, negotiation, and multimodality and discuss how we operationalize 

these constructs in our work. To guide readers, we present a conceptual map of our framework in 

Figure 5.1. 

 

 

Figure 5.1 Conceptual Map 
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5.2.1 Participation 

Lave and Wenger define participation as the socially situated process wherein individuals 

become increasingly more able in the ways of a community manifested through practices and 

through repeated interactions with more experienced members of the community (Lave & Wenger, 

1991). We build on this situated perspective on participation and expand it in terms of its scope. 

Scollon (1998) argues that participation is a negotiation between actors on how they relate to each 

other, how they interpret the event in which they participate, and their respective identities in those 

events. Thus, in a sense participation is a negotiation of interaction wherein actors negotiate how 

they relate towards one another based on their actions and the identities they bring. Whereas Lave 

and Wenger’s (1991) introduces us to how we may view the process as a whole, Scollon’s (1998) 

perspectives clarifies how the process of participation occurs in the negotiations between 

individuals that take place in the events. Norris (2011) expands the common use of interaction and 

refers to it as (inter)action to emphasize that interactions includes all actions that actors produce 

with tools, the environments, and other individuals. We apply Norris’ (2011) expanded redefinition 

of interaction in our work and account for the actions learners engage in not only with their peers 

and facilitators but with the material artifacts (the tools they use) as well as the layout of the setting. 

This broadened definition of interaction is important in our attempt to capture how learners 

holistically interact in the afterschool science program. In sum, we view participation as the ways 

wherein learners negotiate the multiplicity of their (inter)actions within the afterschool setting.  

5.2.2 Action and Identity Elements comprise Interactions 

Norris (2011) posits that participation is a negotiation of action-identity elements that occur 

in interactions. In viewing actions, we take inspiration from Goffman’s (1959) use of theatrical 

performance as a metaphor to understand Norris’s (2011) arguments on how action and identity 

are intertwined within interactions. According to Goffman (1959), performance refers to the 

activities an individual engages in as observed by co-actors that somewhat shape co-actors’ 

subsequent actions. In Goffman’s (1959) perspectives on performance, he remarks that the 

“setting” (e.g., furniture, physical layout, etc.) and “personal front” that includes insignia or 

markers of rank, clothing, looks, and modes (e.g., speech patterns, facial expressions, gestures, 

etc.) are important but distinct parts of a performance. We pay particular attention to the modes as 
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these elements are dynamic and co-constructed with other actors in an interaction (Scollon, 1998); 

whereas other characteristics such as setting, insignias and clothing are more permanent in the 

micromoments of interaction. Hence, in our work, we attend to the learners’ performance as 

exhibited by their actions. We do so because actions are observable in interactions. Actions are 

always performed by one actor and then interpreted or given a meaning by the interactor (Norris, 

2011). Moreover, actions and identity elements are intertwined wherein “action always is identity-

telling and identity is always produced through action” (Norris, 2011, p.53). In other words, 

meaning resides in the interaction, or the give-and-take, wherein one actor performs an action, and 

the interactor interprets the action in identity terms (Norris, 2011).  

In our analysis of interactions, we view identity elements between actors in terms of: ‘who 

they are’, ‘what they do’, and ‘how they do’ in the moments of interaction. This is in line with 

Norris’ (2011) view of identity as a process that is always negotiated, always developing in the 

moment, and never static. We point out that this notion is in keeping with Holland and colleagues’ 

(1998) perspectives of identity as being co-produced by those involved in the interaction.  

In our work, we denote identity elements in terms of negotiations of group membership (who 

they are), roles (what they do) and cognitive authority (how they do). Group membership refers to 

the social relationships that connect two or more individuals in a group (Forsyth, 2014). There are 

two popular theories on the nature of what determines group membership. An earlier theory is the 

Social Cohesion Model which stresses the affective nature of the relationship wherein there exists 

social or psychological interdependence among group members to satisfy goals as well as validate 

attitudes and values fostered by the group (Turner, 1981). A second theory is the Social 

Identification Model which comes from a cognitive perspective and argues that membership is 

determined by social identification or the perception of the members of being in the same social 

category (Turner, 1981). For our purposes we borrow from both theories and define group 

membership to be determined through interactions between two or more individuals who identify 

as belonging to a group and are working towards a similar purpose or goal.  

Roles refer to the behaviors expected of members who occupy different positions in a group 

(Forsyth, 2014). Roles are greatly influenced by the group structure as well as the norms and 

intermember relations that govern a group (Forsyth, 2014). While there are groups that have pre-

established norms and rules with defined task roles and expectations from each member, this work 

focuses on self-organizing groups in an afterschool setting wherein the group structure and norms 
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are emergent and less defined. Hence, the roles, norms, and communication patterns are 

established through interaction within the group and with other actors (e.g., facilitators and peers). 

This points to a mechanism of self-organization, an adaptive process wherein the group adapts to 

its environment through changes in its structure and organization (Forsyth, 2014). The groups in 

this study were created to fulfill a certain task (e.g., research a climate-related topic) and thus, 

fulfillment of the task is the group’s main concern (Argyle, 1983). In such a case, the group adapts 

by ensuring that it accomplishes the task most effectively by balancing the group goal as well as 

the group members’ individual goals (Gergen, Greenberg, & Willis, 1980). Hence, in this work 

we subscribe to a functional distribution of task roles (Stempfle, Hübner & Badke- Schaub, 2001). 

Functional task role distribution refers to how a group collectively assigns specific roles to 

individual members to ensure competently accomplishing the goal (principle of competence) and 

such that as many group members as possible are assigned tasks that they themselves prefer 

(principle of preference) (Stempfle, Hübner & Badke- Schaub, 2001).  

Cognitive authority refers to the power given to or taken by an individual whose ideas are 

taken up as “expert” knowledge (Stroupe, 2014). We hold that in any action, ideas are the precursor 

of ‘how we do’ and cognitive authority determines what value judgments are pursued and 

eventually what actions are undertaken. Cognitive authority offers a useful framework for 

explaining how individuals make judgements about the authority of the information in terms of 

whether it is “useful, good, current and accurate” (Rieh, 2002) Cognitive authority implies two 

things: first, a hierarchy is created when there is a division of cognitive labor, wherein knowledge 

is created or constructed; and second, the person with cognitive authority determines what 

knowledge is developed and communicated (Stroupe, 2014). In this sense, the negotiation of 

cognitive authority is an authentic act of argumentation wherein it fosters scientific thinking and 

helps the youth wrestle with scientific ideas as they construct them (Osborne, Erduran, & Simon, 

2004).  

5.3 Participation is a negotiation of interaction 

 We note that our classification of identity elements is somewhat reminiscent of Wenger’s 

(1998) conception of a community of practice. We posit that the process of as an individual 

becoming a participant in a community of practice - involves the negotiation of who they are, what 

they do, and how they do. Wenger (1998) refers to the process of interaction with more 
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knowledgeable others as legitimate peripheral participation. Wenger (1998) elaborates that 

newcomers’ actual participation are only possible when learners obtain peripherality and 

legitimacy. Peripherality refers to “a way of gaining access to sources for understanding through 

growing involvement” (Lave & Wenger, 1991, p.37). Legitimacy refers to the opportunities for 

learning granted to members that allow for “inevitable stumbling and violations” as they develop 

into fully participating members (Lave & Wenger, 1991, p. 101). Peripherality implies that learners 

can occupy various positions in a community of practice, often changing over time. Gaining 

legitimacy depends on how the social relations of power are negotiated (Leki, 2001). Hence, 

legitimate peripheral participation always involves negotiation of social structures and power 

relations. 

Morita (2004) contends that negotiations of social structures and power relations involve 

“struggles over access to resources, conflicts and negotiations between differing viewpoints arising 

from differing degrees of experience and expertise, and transformations of a [learning 

community’s] practices” (p. 577). Negotiations go beyond “assuming that [learners]…behave 

according to their abilities or cultural/personal preferences” (Morita, 2004, p.598). Negotiation 

involves the interplay of roles and statuses attributed to learners and how these roles and statuses 

influence and are influenced by interactions in the setting (Morita, 2004).  

Status refers to the “agreed-on rank order where it is generally felt to be better to be high 

than low rank” (Cohen, 1994, p. 23). Status reflects how learners participate in a setting (Cohen, 

1994). In small group interactions, status plays a crucial role in terms of productivity and learning 

outcomes (Cohen, 1994). Cohen (1994) argues that productivity in learning tasks are reflected in 

how frequent equal-status interactions occur and/or if there is little difference in participation rates 

between learners of different statuses. Learners with low status interact less often and wield less 

influence that higher status learners (Rosenholtz & Wilson, 1980; Tamivaara, 1982). Stated 

according to Lave and Wenger’s (1991) community of practice framework, as learners become 

fully participating members, they interact more and gain status. The corollary is also true in such 

that as learners gain status in the community of practice, they interact more and become fully 

participating members. For our work, the directionality is less important compared to how status 

and interaction relate to one another. Rather, for this study we are more interested in how 

participation and statuses are negotiated. 
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In learning settings, academic status is the most powerful status characteristic due to its 

relevance to classroom activities (Mc Auliffe, 1991). For example, good students are better 

regarded as leaders compared to being White or male (Mc Auliffe, 1991). Peer status is 

differentiated based on perceived attractiveness or popularity (Webster & Driskell, 1983) where 

popularity is highly correlated with academic status (Rosenholtz & Wilson, 1980). In addition, 

social status determined by race, gender, and ethnicity also affect learners’ interactions, wherein 

race and ethnicity often correlate with academic status (Cohen, 1982). 

 

5.4 Interactions are multimodal 

Interactions are inherently multimodal (Norris, 2004). People communicate in ways beyond 

spoken language. We instinctually take cues on the layout, through gaze, images, body positioning, 

etc – modes which are beyond spoken language. This ability to use all modes available to 

communicate is referred to as the translanguaging instinct (Wei, 2018) 

Traditional classroom research promotes the idea that teaching and learning are primarily 

linguistic accomplishments (Lemke, 1990). Thus, most educational research studies focus mainly 

on language and thereby analysis of spoken discourse (Kelly, 2007; Kelly & Chen, 1999; Kiemer, 

Gröschner, Pehmer & Seidel, 2015; Smart & Marshall, 2013). However, the field of social 

semiotics has challenged this view. In particular, O’Halloran (2007) has been staunch in insisting 

that “the study of linguistic discourse alone has theoretical implications which have the potential 

to simplify and distort the actual nature of pedagogical practice” (p.79). Therefore, we approach 

this work by tapping into social semiotic approaches to educational research (e.g. Jewitt, 2008; 

Jewitt & Kress, 2003; Jewitt, Kress, Ogborn, & Tsatsarelis, 2001; O’Halloran, 2000; Unsworth, 

2006). In doing so, we expand our ways of understanding multilingual learners’ interactions. By 

evaluating the entire range of modes utilized in the afterschool space, we attempt to make visible 

the ways linguistic minorities participate in learning processes beyond spoken discourse. 

5.5  Participation as Use of Various Modes  

In our attempt to capture how minoritized learners exhibit their participation beyond spoken 

language, we adopt the broader definitions on multimodality adopted by the science education 

community. According to the differentiation made by Grapin (2019), the prevailing view in the 
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science education community is strong multimodality that accounts for both linguistic and non-

linguistic as meaning-making resources (NRC, 2012; New London Group, 1996). Meanwhile, the 

dominant view in EL education is weak multimodality wherein nonlinguistic modes are only seen 

as supports for language development. This distinction is especially important since the 

contributions of minoritized learners are often rendered invisible (Luykx, Lee & Edwards, 2008) 

By expanding the view that nonlinguistic modes are legitimate meaning-making resources and not 

merely “illustrative supports to the real thing” (Kress, Jewitt, Ogborn, & Tsatsarelis, 2014, p. 51), 

we can reimagine the possibilities and question the implicit limits imposed on minoritized learners. 

In this work, we include the nonlinguistic modes of proxemics, posture, gesture, gaze, layout and 

other modes such as use of material resources and/or use of images. In what follows, we discuss 

each of these modes in detail.  

Proxemics refer to the evaluation of how people use space in different contexts (Hall, 1963). 

This involves observation of proxemic behavior exhibited through interpersonal distancing, body 

orientation, and gaze alignment (Hall, 1966). Researchers have posited that proxemic behaviors 

can reveal the attitudes and motivations in an interaction and indicate the nature of the relationship 

between interactors (Argyle, 1975; Burgoon & Jones, 1976; Mehrabian, 1968, 1969). Beyond 

hinting about the relationship of interactors, spaces in itself are culturally and communicatively 

defined. Spaces take on different meanings depending on how they are represented (e.g., perceived 

and talked about) and by the nature of actions and interactions that take place in those spaces. For 

example, the front of the classroom is usually utilized as an authoritative space wherein when one 

is standing in front (e.g. the teacher), it becomes a position of power that communicates to the 

audience (e.g. the learners) that attention is required (Lim, O’Halloran, & Podlasov, 2012). Thus, 

when looking at individuals’ actions, proxemics play a key role in understanding the individual’s 

status in that particular interaction. 

Posture or body position are ways by which one configures their bodies in an interaction 

(Norris, 2004). When observing an interaction, we gain considerable insight as to who the action 

is directed to when looking at the positioning of the extremities and the directional positioning of 

the body. Dittman (1987) describes an open posture as when the position of the legs and arms are 

apart and the knees are open, whereas a closed posture is when the arms are crossed/folded and 

the legs are crossed. Open and closed postures as well as the directional position of the body can 

vary in degrees because postural behavior is culturally habituated just like proxemics (Norris, 
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2004). Studies also show that expansive postures correlate with dominance (Hall, Coats, & 

LeBeau, 2005; Weisfeld & Beresford, 1982). Findings show that being in high-power roles lead 

to expansive body postures (Leffler, Gillespie, & Conaty, 1982), individuals who adopt expansive 

postures often act dominantly (Carney, Cuddy, & Yap, 2010) or are perceived by other individuals 

to be powerful (Carney, Hall, & LeBeau, 2005). Thus, examining postures can give us insights as 

to the perception of status in an interaction.  

Gestures describe the movement of hand/arm, head, and other parts of the body to 

communicate (Goodwin, 2003). Kendon (1978) describes gesture as a “deliberately expressive 

movement [with] a sharp boundary of onset…and seen as an excursion, rather than as a result in 

any sustained change of position” (p. 69). The meaning of a gesture can be interpreted by looking 

at the gesture holistically and in parts in such that gesture can construe many different meanings 

(McNeill, 1992). For example, the raising of the hand in a wave may look like the raising of the 

hand in a blocking gesture to defend one’s self. Unlike language wherein parts of a language (e.g., 

morphemes, words, etc.) can be meaningful, the parts of a gesture may not have an independent 

meaning and thus must be studied in their full contexts (Norris, 2004). Some gestures co-occur 

with language, others do not coincide with language, while other gestures can co-occur but depict 

a different message from the occurring language (Norris, 2004). Gesture when combined with 

speech can work in a “reciprocal” relationship (Kendon, 2004, p. 174) wherein the gesture and 

speech work together to add specificity to an intended meaning. In other cases, gesture and speech 

may do different things. Therefore, gestures convey affordances that are unique to it that language 

alone cannot provide (Bezemer, 2014). Bezemer (2014) provides an apt example for when a 

surgeon points to a tissue that needs to be cut by his assistant. Even if the surgeon refers to the 

tissue by a particular name, the assistant would still need to know where exactly the tissue needs 

to be cut, thus the only way for the surgeon to convey his intended meaning with specificity is 

point it out with a gesture.  

Gaze. Gaze refers to the way people organize and direct the positioning of the head, 

particularly the eyes, in reference to their environment (Goodwin, 1981). Goodwin (1981) showed 

the importance of gaze in interaction by studying conversations in a variety of settings. Goodwin 

focused on mutual gaze and repair structures (actions employed by interactors to address problems 

in speaking, hearing, and understanding; see Schegloff, Jefferson, & Sacks, 1977) within spoken 

language and concluded that co-participation and repairs are made possible due to gaze. Kendon 
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(1967) examined the gaze patterns of hearers and speakers and found that hearers directed long 

gazes at the speakers with brief moments of looking elsewhere at intervals. Meanwhile, speakers 

spend an equal amount of time directing their gazes towards and away from the hearer with a 

tendency to look towards the hearer at the end of phrases. According to Kendon (1967), gaze 

functions as a way to monitor and regulate an interaction wherein the succeeding action of a 

speaker is contingent upon the gaze of the recipient. Studies by Goodwin (1981) and Kendon 

(1967) suggest that gaze is sequentially structured and somewhat subordinate to language. 

However, Norris (2004) cautions that gaze can also be unsystematic and can vary due to cultural 

influences. Norris (2004) suggests that careful attention to the multiple possibilities of gaze 

configurations is necessary since it is difficult to ascertain what a participant is looking at. Analysts 

therefore must account for what actors perceive in an interaction by attending to the reaction of 

the other participants (Norris, 2004).  

Layout. Layout refers to the environment (setting, objects, etc.) that structures the interaction 

between participants (Norris, 2004).  Layout plays an important role in an interaction by providing 

topics for discussion and shaping the course of the interaction (e.g., natural boundaries of the 

objects/space determines who may speak to whom and at what point; de Saint-Georges, 2004). 

Workplace studies by Button (1993), Galegher and colleagues (1990), and Lynch & Woolgar 

(1990) have found that the physical arrangement of interactional settings and the artifacts used in 

the setting are important interactive resources. These studies assert that the interaction of artifacts, 

social configurations, and physical arrangements bring about changing patterns of participation in 

material and discursive practices. Studies by Roschelle (1992), Roth & Roychoudhury (1992), and 

Roth and colleagues (1999) have established how artifacts used in the setting affords coordination 

in learning settings. Roth and colleagues (1999) assert that the layout in part determines learners’ 

differential participation and as a result influences who learns and to what extent.  

Other modes. Aside from the previously mentioned modes, there are modes that can be 

embodied or disembodied (Norris, 2004). For example, modes such as music and print (e.g., 

written text and images) becomes an embodied mode when an actor uses mode or print to express 

perceptions, thoughts and feelings (e.g., a musician playing the ukulele, a person writing a list of 

grocery items). On the other hand, the mode is considered to be disembodied when an actor reacts 

to the music or print created by others (e.g., a person reading a list of grocery items). The boundary 

between embodied and disembodied are not always clear but when a mode is taken as an extension 
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of an actor’s body (e.g., playing an instrument, writing, drawing, etc) then it is embodied. Norris 

(2004) asserts that since interactions are always co-constructed, modes are always embodied and 

disembodied in such that an actor’s embodied mode can be utilized by the interactor as a 

disembodied mode. 

Like gestures, disembodied modes such as material resources also follow a certain hierarchy 

due to the differences in affordances. For example, an image of a thermometer has a different 

affordance than an actual thermometer. The image may be more apt to use when a teacher is 

discussing the calibrations of a thermometer whereas an actual thermometer may be more useful 

for learners to explore how a thermometer actually works. Hence, in this example, material 

resources have the different possibilities of prompting, changing, sustaining, or closing a course 

of action.  

5.6 Methods 

5.6.1 Program and Participants 

In Midwest City, Burmese Center hosts an afterschool program that provides resettled 

Burmese refugee youth with college preparation help and tutoring. Within this afterschool 

program, the authors facilitated Project RESET (Refugee Youth Engaging in Critical STEM 

Literacy and Learning), a weekly 90-minute STEM program which engaged Burmese high school 

sophomores and juniors in learning about weather, climate and climate change. In 2015-16, 

RESET met a total of 21 sessions doing various small group activities such as online research, 

readings, presentations, lab experiments, demonstrations, video making projects and whole class 

discussions on open-ended questions. On average, about 15 youth participants attended the 

sessions. Participants were ethnically Chin (one of the major ethnic groups in Myanmar), spoke 

multiple ethnic languages (e.g., Hakha, Falam, Burmese, Zophei, Matu, etc.), and had varying 

levels of English proficiency. Roughly half of the participants attended the high school where the 

sessions were held.  

In our afterschool program, although most of the facilitators are multilingual, the non-

Burmese facilitators were able to speak to learners only via English. Our learners on the other hand 

have varying degrees of fluency in English and in the multiple Chin ethnic languages they speak. 

Thus they were able to speak to one another, at least in varying degrees. Non-Chin facilitators had 
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to rely on our Chin learners and Chin facilitators to translate for us when we needed to directly 

convey information and to us when we needed to understand learners’ discussion that were 

occurring in their multiple Chin languages. Although we acknowledge that speech is information 

dense, it is conditionally information dense only if interlocutors use a same named language . Even 

then, we still take cues from all the other modes. Hence, in our afterschool setting, spoken language 

alone did not have the information density required to be able to communicate meaningfully, 

highlighting the necessity for the use of all modes available. We all had to use an ensemble of 

modes to even try and make sense of one another. Thus, in the context of the multilingual setting 

of the afterschool, communication between learners and with facilitators is a complex multimodal 

process; wherein, “language alone cannot give…access to the meanings of the multimodally 

constituted messages” (Kress, 2003, p.35). 

5.6.2 Data Collection and Processing 

We collected ethnographic data by video-recording each session using two cameras 

situated at two corners of the room, screencasting participants’ computer use using Open 

Broadcaster Software, imaging participant-generated artifacts (e.g., chart papers, worksheets), 

conducting interviews, and writing field notes. 

  For this study, we analyzed data from Session 3, focusing on four groups (1 dyad and 3 

triads) out of the five that participated in this session. We did not include the one group located in 

a blind spot of our video-recordings. For Session 3, participants conducted online research to 

answer weather-related questions they had generated previously. Questions that focal groups 

tackled were: ‘What is the difference between smog and fog?’ and ‘What causes global warming?’. 

The non-focal group addressed the question: ‘How does pollution impact China compared to the 

United States?’. We chose data from this session because we wanted to understand how learners 

participated in learning tasks within self-selected small groups. Moreover, data for this particular 

week involved the use of multiple modalities among learners with varying degrees of language 

proficiency in English and non-English languages. 

Data analyzed for this study include 40-minute screencasts of each focal group’s computer 

use and 90-minute session video-recording. Session 3 was organized into three activities: opening 

exercises, online research, and presentations (See Figure 5.2). We focus on Segment 2 (online 

research) since this is where the majority of learners’ peer-to-peer interactions occurred. 
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Figure 5.2. Organization of Session 3 according to Activities 

We had multiple raw, unedited video files from the two camera angles and the screencast 

data. Author 1 synced the all three video files using Camtasia software and created what we will 

refer to from hereon as a processed video file. The audio-recording that gave the best sound quality 

was used as the soundtrack for the processed video file. This processed video file was used for 

data analysis. In addition, ethnographic information based on interview data of participants when 

available were used to situate the findings. Some of the focal participants in this study were 

interviewed for a published article on resettled refugee youths’ narratives (Ryu & Tuvilla, 2018).  

5.6.3 Data Analysis 

Drawing on principles of video analysis (Derry, et al., 2010), we started the analysis free 

from predetermined analytic categories and viewed/listened to the processed video file repeatedly. 

In each iteration of data viewing, we watched the video portion only, watched the screencast 

portion only, listened to the audio-recording only, or viewed/listened to the processed video file 

which had all the synced portions altogether. This informed how Author 1 segmented the video 

file data into video segments. Video segments started with a trigger (e.g., instructions, a new micro-

goal) that caused participants’ actions (e.g. shifts in participant structure, spatial orientation) and 

ended with another trigger. In Table 5.1, we provide an example of a table of segments to give 

readers an idea of how a focal group conducted their online research. The table includes a column 

for the segment number and duration, name of the segment that highlighted the trigger or the 

learners’ goal in the segment, and a short description of what transpired.  We note that the 

trajectories varied for each focal group since interactions are unique.  
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Table 5.1. Example Table of Segments 

Segment 
Number & 
Duration 

Name of the 
Segment 

Description of the Segment 

Segment 1 
[0:22:18.4] 
– 
[0:25:24.4] 

April and Phyu 
Choose a Topic 

April and Phyu arrive and decide to work together. They 
choose a topic from the list on the board. They negotiated 
and re-negotiated their roles (e.g. whiteboard reader, 
computer person, writer) through their arrangement and re-
arrangement of material artifacts.  

Segment 2 
[0:25:24.4] 
– 
[0:26:55.8] 

April and Phyu 
research “What is 
Greenhouse 
Effect?” 

The girls choose the topic “What causes global warming?”. 
They work on their question and shifted to researching 
“What is greenhouse effect?”.  

Segment 3 
[0:26:55.8] 
– 
[0:34:09.1] 

 

April and Phyu 
conclude that 
“Greenhouse gases 
act like a blanket” 

April did most of the writing while Phyu read. Phyu 
interacted with other groups and passersby while April 
kept writing. Phyu offered to contribute by writing instead 
of April. Phyu ended up grabbing the paper to write one of 
their references.  

Segment 4 
[0:34:09.1] 
– 
[0:38:54.9] 

April and Phyu  
find “Greenhouse 
gases have 
different heat 
trapping abilities” 

April and Phyu puzzled over how to fit what they 
are writing on the worksheet. The girls switch roles with 
April as the computer reader and Phyu the writer.  

Segment 5 
[0:38:54.9] 
– 
[0:44:37.4] 

April is convinced 
their task is done 
“I think we hit the 
nail!” 

Phyu asks for clarifications on what was being written in 
the worksheet when previously she seemed less involved. 
Phyu evaluated what April read to her. Phyu shows her 
dissent by not writing. They negotiate who will “do the 
talking” to present their findings. 

Segment 6 
[0:44:37.4] 
– 
[0:47:21.5] 

Phyu asks “What 
if they ask ‘How 
does animal 
behavior 
change’?” 

Phyu framed the question “How does animal behavior 
change” as a question that other participants could 
potentially ask. April initially did not engage with the topic 
and Phyu decided to research it anyway.  

Segment 7 
[0:47:21.5] 
– 
[0:56:45.9] 

April and Phyu 
explain their 
research findings 
to MJR 

The girls enthusiastically engaged with MJR. MJR asks a 
question that Phyu started to answer. April interrupted and 
grabbed the worksheet with their answers from Phyu.  

 

 

Then, events were selected from each segment that were pivotal in the interaction (e.g., 

learners making decisions, discussing next steps to achieve their learning goal, etc.). Clipping 

video file data into discrete analytical unit of events, “smaller units of coherent interaction” (Jordan 

& Henderson, 1995, p. 20), ensured that contexts that led to participants’ action and immediate 
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outcomes were captured within an event. In a particular segment, the number of events varied, 

ranging from zero to as many as seven. On average, events in a particular session were about 2-10 

minutes long. Author 1 generated event transcripts to capture utterances, gesture, body posture, 

gaze, computer use, organization of artifacts and use of space (Knoblauch & Schnettler, 2012; 

Flewitt, Hampel, Hauck, & Lancaster, 2014) of focal groups and other actors who interacted with 

focal group members (e.g. facilitators, non-focal participants). The first phase of transcription 

captured the utterances. Although majority of the conversations were in English, some exchanges 

(about 2-5 turns) were spoken in Hakha or Falam and we had a translator from the same community 

translate these exchanges into English. When needed, Author 1 sat with the translator to ask 

questions on possible interpretations of interactions. In other instances, translators left transcription 

notes on the transcript to further contextualize the interactions. The second phase of transcription 

parsed out the nonlinguistic modes when salient in the interaction. Author 1 analyzed proxemics, 

placement of material artifacts, gestures, and body postures by focusing on the video recordings. 

Gaze was analyzed when possible – as this was dependent on the quality of the video recording. 

Author 1 used screencast data to track learners’ cursor moves, observe what images and texts 

learners might be seeing in their computers, and record what search terms they used. The 

nonlinguistic modes were captured by writing them down in a table.  These layers of transcripts 

that included English translation were then reassembled to create a multimodal transcript. We 

share an example of a multimodal transcript in Table 5.2. 
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Table 5.2. Example Excerpt of a Multimodal Transcript 

Time Stamp 
and Linguistic 
Transcript 

Non-Linguistic Transcript 
and Interaction Maps 

Interpretation 

(0:34:17.8)   

April: Okay. 
Different greenhouse 
gases have very 
different uhm (.) okay 

 

 

 

 

 

 

 

 

 

 
A is reading from the screen 

with her face close to it and her body 
angled towards the laptop.  

P glances at what A is reading.  
P’s gaze turns to the board yet 

her body is upright. P appears to be in 
a daze as she pulls a few strands of her 
hair. 

 

A seems very 
intent. Her initial 
“okay” just like in 
previous moments seem 
to indicate this is her                                                                     
next action. Her 
utterance of the final 
“okay” seem to indicate 
that she is ready to 
proceed to the next task 
– that is writing what 
she has made sense of.  

 
P seems 

distracted as suggested 
by her dazed look. 
 

 
 

 

The three-column multimodal transcript used time as an anchor and included both the 

linguistic and non-linguistic layers of the transcript, and interpretations. In certain instances, we 

created interaction maps. Interaction maps (shown in “Findings”) were generated to represent 

changes in spatial positioning of artifacts (e.g., computer, paper) and/or actors. Icons of artifacts 

(e.g. board, computer, paper) as well as people with the learner’s initials were used to symbolize 

who and what were involved in a moment. Solid lines represented sustained interactions (e.g., 

speaking to another actor, manipulating artifacts) while broken lines represented transient 

interactions (e.g., touching artifacts, gaze). Arrowheads indicate directionality of the interaction 

and could be one-directional or bi-directional. 

We proposed multiple interpretations of learners’ actions and how it structured the 

succeeding actions/reactions. From learners’ actions manifested through their use of modes of 

speech, proxemics, gaze, gesture, posture, etc.; we examined how the learners coordinated the 

various modes in their negotiations of their participation. We sought to understand how learners 

utilized each mode individually and in coordination with other modes in their interactions with 
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other learners, facilitators, and the artifacts and layout of the setting. We examined how their 

coordination of modes played in the negotiation of the various identity elements of their 

membership, roles, and cognitive authority. By negotiation of participation, we looked for 

instances when learners acted and reacted over differential access to resources; attributed statuses 

and accepted/rejected statuses to one another; and agreed/disagreed over differing points of view 

which eventually resulted to consensus or further negotiations. We also took into account the 

contexts of the tasks, the learners’ micro-goals, and the developing norms of the groups.We 

validated our assertions on the microanalysis of the interactions and ethnographic information 

gleaned from other data sources (e.g. field notes, interviews) and constantly revisited earlier 

interpretations (Jordan & Henderson, 1995). Analytic notes of the microanalysis of each event 

were then written. Categories (e.g. coordination of artifacts and space to negotiate group 

membership) were generated through constant comparison (Lincoln & Guba, 1985) between 

events within a group or between groups 

In sharing our findings, we created presentation transcripts that contained stills we took 

from the video recordings or the screencast data of focal groups’ computer use that were salient in 

demonstrating learners’ use of non-linguistic modes. The presentation transcripts were necessary 

since the multimodal transcripts would take up multiple pages for a few seconds of interaction. 

Utterances in the presentation transcripts included the utterances learners spoke in English as well 

as the English translations of utterances spoken in their Chin ethnic languages. We differentiated 

between the English utterances and the English translations by writing the turns in different font 

styles. The different font styles also nuanced between the various Chin ethnic languages. In Table 

5.3 we include a transcription key to guide readers in interpreting the presentation transcripts. 
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Table 5.3. Transcription Key 

Symbol Name Use 
1 Bolded numbers 

(superscript) located 
before bolded letters 

Turn number 

ABC Bolded letters 
followed preceded by 
Turn number and 
followed by colon (:) 

Initials of Speaker 

((Text)) Double parentheses Annotation of action or description 
Text Underlined text Denotes text read from a source (e.g., 

computer, book, etc.) 
Text Text in Italics English translation of utterance originally in 

Hakha 
(.)  Denotes a pause; number of seconds indicate 

longer pause 
(hhh)  Audible inhalation/exhalation 
*** Asterisk (s) Unclear speech 
::: Colon (s) Indicates prolongation of an utterance 

ALL CAPS Capitalized Text Indicates shouted or increased volume speech 
 

 

Unless indicated as abridged, the transcripts included all of learners’ utterances. We created 

abridged transcripts for brevity and clarity wherein we wrote narrative descriptions of what 

transpired. Though our multimodal transcript broke down learners’ actions into their parts, in the 

abridged transcripts we captured learners’ higher-level action. Higher-level actions are the actions 

from a chain of lower-level actions built by each mode utilized (Norris, 2004). For example, 

presenting a poster in front of the whole group as a higher-level action uses the multiple modes of 

using utterances, gestures, body posture, gaze, use of artifacts, etc. 

5.7 Focal Groups 

Before we present our findings, we provide ethnographic information on the focal groups to 

situate later descriptions of their negotiations. We have interviewed several of the focal 

participants but not all of them. Thus, the richness of the ethnographic detail varies across the 

participants.  
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5.7.1 Triad 1: Betty, Mala, and Sanda.  

Betty moved from Burma to Midwest City at age 14 without passing through a third 

country. She had lived in Midwest City for three years when we met her. She started school in the 

US in the 7th grade. She recalled that it was hard because she did not know English and she had no 

friends. Betty speaks Falam, Mizou, and Burmese. She perceived herself as being unable to do 

science because “[she] is not smart” and she always gets Ds and Cs in her science classes. During 

Chin National Day (a cultural celebration), Betty showed us around and introduced us to different 

Chin cuisine and patiently explained the symbolic meanings of the dances and the traditional 

clothing. We were able to meet some of her teachers and we had the impression that she was well 

liked. 

Mala and Sanda are twins who know Betty from school. They also speak Falam. They lived 

in India before resettling in the US. We were not able to interview them so we have very little 

information about their migration history. When we met them, they have been in the US a little 

over a year. Mala was the more active twin. She would volunteer to read in front of the group and 

independently worked on a few activities. She also jumped in to answer questions when prompted. 

On the other hand, Sanda was shy and often hesitated to participate especially when Mala was not 

around. 

Owing to their perceived lack of English proficiency, the three girls rarely spoke in whole group 

discussions. It took some coaxing to get them to speak in front of the entire group.  

5.7.2 Triad 2: Tom, Paul, and Moe 

Tom was around 11 years old when he left Burma to live in Malaysia. He described living 

in Malaysia as fun but “sometimes [he was] afraid of getting caught by the [Malaysian] police”. 

He attended a school offered by the refugee organization that was assisting his family. He got 

lessons on the Burmese language, math, art, and English. His father died while they were in 

Malaysia.  He eventually resettled in the US with his mother and two sisters. When we met him, 

he had lived in Midwest City for five years. In school, he loved history and math but he disliked 

the sciences with the exception of physics (because of his fascination with how the US used the 

atomic bomb in World War II). He pointed out that one of the challenges of being a Burmese 

student is the inability to speak English well. However, he also pointed out that though “[his] 
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grammar is never good…[he] doesn’t care about grammar, but he cares more about [his ideas]”. 

Tom speaks fluent Hakha and Zophei. 

 Paul left Burma when he was 8 years old. His family endured “harsh travel” conditions in 

crossing the border to first get to Malaysia where they lived for one year. His family moved to 

Midwest City where he started attending school in the fourth grade. He was in an ESL class for 

two years where he had a great teacher. Children’s cartoons also helped him learn English. Having 

lived in the US for 8 years when we met him, he is most comfortable speaking English out of all 

the languages he speaks. At home, his mother encouraged him and his brother to speak in English 

so she could learn as well. However, since Paul’s father does not speak English, Paul 

communicates with him in Zophei. Paul learned Hakha from interacting with other Chin peers. He 

is one of the few participants in Project X who shared that he is “fairly comfortable in the school 

environment”.  

We did not get to interview Moe so we do not have a lot of information about his 

background. We do know that the three boys are close friends. They always worked together in 

the program. They always had inside jokes and laughed a lot. Moe spoke to Tom and Paul in Hakha 

as he does not know Zophei. Tom and Paul were very outspoken and their ideas were listened to 

and taken up by the RESET participants.  

5.7.3 Triad 3: Valerie, Jin, and Dan 

Valerie described her life as a refugee as having been “easy”. She left Burma at age 9 and 

moved to Malaysia having access to the resources provided by her father who had relocated there 

much earlier. Thus, she was spared from hardships typical Burmese refugees encountered as her 

family had the protection of the United Nations. While in Malaysia, she attended classes that taught 

her “American ways and their basic manners”. Her family resettled in the Unites States in a “nice 

area” in New York. She credits “having learned English very fast” to living in an area where there 

were not a lot of Chins to talk to and thus she was forced to communicate with her classmates from 

diverse backgrounds in English. She also “tried really hard to communicate with people…[using] 

gestures a lot…and wasn’t shy about speaking even if [her] sentences were awkward”. Valerie 

states that her favorite subject is English and among the sciences she likes biology but dislikes 

chemistry and physics. When Valerie participated in RESET, she had been in the US for 6 years. 
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She is regarded as a youth leader by her peers as she takes up leadership and organizing roles in 

the non-profit organization that hosts the program. She is outspoken and assertive of her ideas.  

 Unlike Valerie, Jin and Dan had experienced the “illegality” of being a (Refugees 

International, 2005) . Jin’s dad faced the threat of imprisonment and fled for Malaysia to seek help 

from the UNHCR. Jin was around 9 or 10 years old when he left Burma and was finally reunited 

with his father. Jin spent two years in Malaysia before first resettling in Washington State in the 

US. When we met Jin, he had lived in Midwest City for 6 years. Meanwhile, Dan, who is Jin’s 

cousin and best friend, had lived in Midwest City for 5 years. Though both boys were no longer 

taking ESL classes when they participated in RESET, they still perceived themselves as not 

proficient in English. For example, their discomfort with using the English language in school is 

palpable. Though comfortable with speaking English around his friends, Jin “doesn’t want to make 

too many mistakes in front of teachers”.  Dan describes his English language proficiency as 

“simple…[using] very simple and common words [that] it won’t make sense.” When asked about 

their schooling experience, Jin felt that “since there’s only few [ELs] in class, the teachers don’t 

go easy…It’s pretty common that some people like [them] are left out sometimes.” Dan adds that 

“if [his classmates] are not kind they just [proceed with the discussion] and be selfish”. Both boys 

expressed a desire to pursue engineering degrees with Jin wishing to work for NASA although he 

says it is “impossible” and “only a child’s dream”. Meanwhile Dan, wants to build buildings in 

Burma17.  

Jin and Dan worked with each other in most sessions. They tend to sit in the back of the 

room and contribute to the discussion only when asked explicitly. For this particular week, they 

worked with Valerie since they already know her and they all spoke Hakha.  

5.7.4 Dyad: April and Phyu 

April’s migration history is similar to her cousins Jin and Dan. She went to Malaysia earlier 

than Jin and Dan when the refugee network was still being established. She has lived for 8 years 

in Midwest City. She was no longer taking ESL classes when we met her but perceives that “there’s 

 
 
17 As of our last interaction with them, both boys are going to business school instead. They got accepted to engineering 
programs in the satellite campus of their first choice university but declined the offer because their scholarship would 
only cover their tuitions but not their living expenses. 
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so much English words that [they] don’t know”. When April has difficulties in school, she asks 

her teachers, friends, and even her younger sister “because she started in kindergarten, so she 

knows the basics”. She uses both Hakha and English comfortably and even laughingly recalls that 

there have been moments when she would speak to her friends and teachers in Hakha unknowingly. 

April has expressed a desire to become an archaeologist but thinks that it would be more practical 

for her to either be a nurse or a midwife.    

April and Phyu are cousins, the best of friends, and classmates. They usually work together 

in RESET. Both speak the same home language Hakha and speak English fluently. We were not 

able to interview Phyu and do not have information about her migration history. Based on our 

observations of their many interactions in RESET April is the more outspoken of the two. April 

does not hesitate in sharing her ideas and asks a lot of questions in the program.  

5.8 Findings and Discussion 

We organize our findings by negotiation themes and how the multiple modes inform leaners’ 

negotiations. In each subsection, we share several key examples from the different focal groups. 

We provide presentation transcripts with stills of the video-recording of focal actors/groups and/or 

stills from the screencast to showcase the multiplicity of modes the learners used when salient to 

the interaction. We then provide our interpretation of the interactions and how each mode 

functioned in the learners’ negotiations. We end each subsection with a summary that spans across 

the examples from the multiple groups. 

5.8.1 Negotiating Group Membership  

 In this subsection we share examples that demonstrate how the learners negotiated group 

membership multimodally. In our analysis, we looked at the goal of the interaction which could 

either be a task interaction or a relationship interaction. Task interactions are group actions geared 

toward accomplishing the group’s task or goal; while relationship interactions are group actions 

that sustain, strengthen or weaken interpersonal relationships in the group (Bales, 1950, 1999). 

Structure refers to the organized and predictable patterns that emerge in a group that determine 

what actions are allowed or disallowed (e.g., who talks to whom, who likes/dislikes whom, who 

is expected to perform certain tasks, and who others position to lead/follow) (Forsyth, 2014). 
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Cohesiveness refers to the solidarity or how the group acts as a unit (Forsyth, 2014). We hold that 

these characteristics are intertwined and indicative of group membership.  

We share still images that are representative of how the focal participants positioned 

themselves and arranged the material artifacts and the space surrounding them. We chose these 

images as they denote how learners configured themselves over the course of the 43-minute online 

research activity. We annotate the still images as follows: solid double headed arrows denote the 

distance between participants (proximity), the dotted single-headed arrows denote how the 

participant align their bodies (body positioning) and gaze, while the circles focus on the 

arrangement of the material artifacts (e.g., laptop computers, worksheet, pen, etc.). 

Triad 1: Betty, Mala, and Sanda – Disjointed Membership 

 

Figure 5.3. Betty, Mala, and Sanda 

 

In the first triad (Figure 5.3), Betty is seated much farther away from Mala and Sanda. 

There is an obvious divide between Betty and the twins. Both sides have laptops and the twins 

have the worksheet on their side. Betty’s gaze and body position is directed to the opposite 

direction of the twins. Meanwhile, the twins’ gazes and body positions are coordinated with one 

another, which is a marker of collaboration (Kendon,1990). An implication of this arrangement is 

that Betty’s interactions with the group is limited compared to that of the interactions between 

Mala and Sanda. This results into Betty’s disjointed membership in the triad, stilts the development 
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of interdependence within the group towards accomplishing task goals, and affects the cohesion 

among group members.  

In this particular activity where learners are actively doing online research to answer a 

science question, learners’ science identities influence the negotiations of learners’ participation 

in the task. Betty’s more distant seating and limited interaction with her group members appear to 

be shaped by Betty’s perceptions of her science status relative to her peers. Betty (B) perceived 

herself as being of lower status compared to her peers. Unprompted, Betty turns to MT, the first 

author, and exclaims that “Science is so hard”. Betty insists that she does not have ideas, 

“[she]can’t think”, and that she always gets Ds and Cs in science. She compares herself with her 

peers as demonstrated by this excerpt from the exchange: 

 

Transcript 5.1 “I’m not smart” 

1 B: Seriously I cannot. I think this is not my subject. 
2 MT: You think what is not your subject? Science is not your subject?  ((B nods)) Why do 
you think that? So you think other people, it is their subject? 
3 B: Yeah, they are really good at science ((Makes a sweeping motion with her hands)) 
4 MT: What makes you, what do you think makes them good at science. So you think 
you're bad at science? 
5 B: I'm not smart. 
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Triad 2: Tom, Paul, and Moe – Symmetric Interdependence 

 
 

 

Figure 5.4. Moe, Tom, and Paul 

 

In the second triad (Figure 5.4), Tom (T), Paul (P), and Moe (M) are seated close to one 

another. Although, Moe has his own laptop while Paul and Tom share one, in this moment (which 

was sustained for the most part of the interaction) the three boys all align their body positions and 

gazes towards the same laptop computer. This suggests synchronization of their moments and 

indicative of their collaboration (Kendon, 1990). Due to their close proximity, they are freely able 

to interact with one another which strengthens their identification as group members, fosters 

interdependence towards their mutual goal, and encourages group cohesion. They perceive 

themselves as equal-status members. Moe who does not speak Zophei (the language that Tom and 

Paul both speak) is able to ask questions and expect answers from his group members as evidenced 

by this exchange.  
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Transcript 5.2 Smog vs. Fog 
1 M: Can we, can we look at the pictures? I still don’t get it. I’m still kind of confused. I 
mean smoke and then fog. Smog and fog how is it different? 
((On the screen, “Smog” is typed)) 
2 P: Smog is the. Smog is poison cloud.  
 
 

 
 
3 T: Show the fog again 
4 M: Ah, okay. Smog is like by cars right but this, this is natural. It’s by water. 
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Transcript 5.2 continued 

5 T: See, this is beautiful  
6 P: Like clear 
7 T: No, it is not actually water. It contains water but not actual water. 
 

 
 

 

8T It is a cloud on the ground. ((Laughters)) 
9 M: Cloud in the ground. Cloud in the ground ((Playful, said in a deep voice)) 
10 T: That’s how they define it.  
11 P: Cloud where are you? ((Salutes with his right hand. Gestures as if looking for the 
cloud)) 
12 T: Cloud contain water, 
13 M: Okay, cloud in the ground. 
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Triad 3:  Valerie, Jin, and Dan – Hierarchical Collaboration 

 

 

Figure 5.5. Valerie, Jin, and Dan 

 
 The third triad (Figure 5.5) consists of: 1) Valerie (V) solely facing the laptop computer, 

her gaze alternating towards the computer and her group members; 2) Jin (J) who has sole 

possession of the paper and pen, his gaze alternating between the writing implements and Valerie; 

and 3) Dan (D) whose body posture and gaze are directed towards Valerie and Jin. This 

arrangement came to be when Jin hands the laptop computer to Valerie and she accepts it and 

states “I like searching”. Valerie accepts the role attributed to her and takes ownership of the use 

of the computer. When Dan inquires about the writing, Valerie offers that “[her] handwriting is so 

big it won’t fit [the paper]”. We pose that Valerie readily accepted the laptop as this is befitting 

her preference of liking to do the research but her implicit refusal and offer of an excuse not to do 

the writing can be interpreted as her way of ensuring she does not do both online research and 

write the answers as well. This inevitably prevents her group members to engage in social loafing 

where her group members exert less effort to accomplish the task while she does all the work. We 

argue that this positioning is based off the triad’s previous interactions wherein Valerie is 

constantly positioned as a leader and Valerie’s high status among her peers. This asymmetric 

arrangement shows the typical unequal and hierarchical interdependency that develops in a triad 

(Forsyth, 2014). This positioning is further cemented as shown by this excerpt of their exchange: 
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Transcript 5.3 British affectation 

1D: So- 
2J: So what is- ((Head bowed towards pen and paper as J starts to write)) 
3V: So okay- 
4D: So what’s' the 
5V: That's not where - ((Start of a British affectation)) - you write the answer. The answer 

should be here.Can you not see? Are you blind? ((End of British affectations)) 
6J: His eye is blind ((D laughs)) Oh, oh, you ((Directed to V)) even put a bullet point on it 
already  
7V: ((Laughs)) Okay, Okay, write this down. ((Start of British affectation)) Global 

warming ((End of British affectation)) 
8J: G-L-O 
9V:  Semi colon 
10J: Global. 
11V: ((Start of British affectation)) Global Warming with an M-I-N-G ((J laughs)) Oh my 

god, do you not know how to spell ((End of British affectation))  
12J: I wasn't thinking. 
13V: Okay ((Laughing)) Semicolon   
14J: And then 
15V:  An increase (6s) in (2s) earth's (3s) overall (5s) atmosphere 

 

 

We pose that Valerie’s British affectations are meant to be humorous as evidenced by the 

timing of when she switches to her British affectation (Turns 5, 11) to couch her emerging role as 

the director of the task. Jin and Dan play into Valerie’s attempt at humor and acceptance of 

Valerie’s director role as shown by their laughter (Turn 6) and self-deprecating utterances such as 

Jin’s statement (Turns 6, 12).  

Summary 

Beyond inferring the internal dynamics of the group, we can also make specific observations 

regarding the different groups. For example, although in Triad 1 and Triad 3 members have not 

synchronized their movements, the groups differ in terms of the level of collaboration and or 

membership. Betty and the twins might as well be two different groups in how they arranged 

themselves. Whereas, Valerie’s group does act as a single unit despite specializing in tasks.  

Comparing Triad 2 against the two other triads, we can tell that the three boys collaborate and 

contribute equally to the task. In Valerie’s group, by virtue of having the computer on her side, 

Valerie appears to direct the rest of the tasks.  
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5.8.2 Negotiating Roles  

In the subsection that follows, we share examples on how learners negotiated emergent roles 

in the moment of interaction. By emergent roles we refer to roles that come up from the learners’ 

dynamic micro-goals established moment to moment in the process of accomplishing the group 

goal. We recognize that the group goal of researching a climate-related question is constituted by 

multiple subtasks that could include deciding a research question to investigate, researching, 

making sense of information, deciding on how to present their findings, deciding which 

information to include in their presentation, among many others. In our analysis, we paid close 

attention to the roles that are salient in the specific moment of analysis. 

Triad 1: Betty, Mala, and Sanda  

We revisit Betty, Mala, and Sanda and share the following abridged multimodal transcript 

(Transcript 5.4). In the exchange, the three girls have already formed group and are in the initial 

stages of starting their research task. They implicitly negotiate the roles they will play in the 

research task. The roles that emerged in this task were that of: computer user, writer, board reader, 

and computer reader. Sanda by default becomes the computer user as it is her personal computer 

that they are using for the activity (1). Mala takes out her pen and becomes the writer making Betty 

the board reader (2). 
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Transcript 5.4: Push-pull over pen and paper 

1: Seated from left to right: Betty, Mala, and 
Sanda. Mala has the worksheet and pen. 
Sanda has the computer.  

 

2 Betty reads from the board to Mala. “What 
is smog?” as Mala writes on the worksheet. 

 

3 Betty attempts to take the pencil away from Mala but instead removes the cap. They 
laugh about it 

 

.  

 

4 Betty writes/erases items on the worksheet as Mala looks on. Sanda is on the laptop. 
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Transcript 5.4 continued 

5 Mala attempts to take the paper away and Betty moves it out of Mala’s reach. 

 

 
 

6 Mala manages to take away the pencil and paper. Left with nothing to do, Betty plays 
with her face. 

 
 

 
 

 

7 Betty looks over the twins’ shoulder. Sanda reads from the laptop as Mala writes on the 
worksheet. 
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Transcript 5.4 continued 

8 Betty works separately from the twins. 

 

 

 

 

Betty attempts to renegotiate her board reader role by trying to take away the writing 

implements from Mala. They engage in a playful back-and-forth of trying to take the writing 

implements from one another (3-5). Though this was playfully done there are implications on this 

exchange – one being that the writer role is more appealing than the board reader role to both 

Mala and Betty. We posit that the board reader role is only important in the beginning of the task 

while the group is trying to figure out the topic of their inquiry. Once that is done, there is not 

much to do and thus, is the least preferred role. In addition, the writer role creates permanence of 

the writing contribution wherein the writing remains (or becomes a disembodied mode) even after 

the act of writing; whereas sound, which is the medium for reading is transient and the contribution 

does not translate into the worksheet, where the final product is displayed.  Mala finally manages 

to take away the writing implements and turns to Sanda to write on the worksheet (6). By virtue 

of her location, Mala gains access to the computer and becomes both computer user and writer as 

Sanda becomes the computer reader (7). In addition, we pose that Sanda’s use of the computer 

either as computer user or computer reader is uncontested because she has ownership of the 

computer. Moreover, it is apparent that being a computer reader is a more preferred role than the 

board reader. We argue that this is the case since there was no attempt to renegotiate roles between 

Mala and Sanda. We hold that this is probably due to the value learners place on material artifacts 

wherein a computer holds more value compared to other implements due to the access to 

knowledge it affords. Also, the computer is an expensive, “fancy” (April), and high tech artifact 

that most teens wanted to interact with it. In a sense, the computer becomes another interacting 
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member of the group, which is sometimes given a lot of authority because of the computer’s ability 

to shape the discussions (by suggesting keywords) and persuade group members (by providing 

evidences through texts, images, and access to knowledge) (Kelly, Crawford & Green, 2001). Due 

to the high value placed on the computer, an implied role that Sanda plays by being a computer 

reader is that of a knowledge co-constructor alongside Mala who has the writing power on what 

to put as final display on the worksheet. Due to Betty’s perceived lack of a meaningful role to play 

– as she has no access to the computer by virtue of her location and her unsuccessful attempt to 

renegotiate her role -she decides to work on her own (8). This disintegration of the triad appears 

to be an untoward result of the lack of cohesiveness (Forsyth, 2014).  

Dyad: April and Phyu 

Similar to Betty, Mala and Sanda, the dyad of April and Phyu engaged in a negotiation of 

roles through proxemics and arrangement of artifacts. In the exchange, April and Phyu are deciding 

on the question they will tackle for their research task. MJR, a facilitator, hand them a laptop 

computer and both girls put their hands out to receive it. However, the computer was situated 

closer to April and by default April takes on the initial role of the computer user. Here, we present 

an abridged transcript (Transcript 5.5) of their interaction through interaction maps for clarity 

(since the still images of April and Phyu is partially obstructed by another group).  

  



 

134 
 

 

 

 

 

 

 

 

 

Transcript 5.5: Subtle Exchange of Roles 

1: Phyu reads off the board, 
“What is global warming?” 
as April starts typing on the 
computer. 

 
 
 

 
 

2: April looks to her side to 
take out a notebook from her 
bag as Phyu looks over her 
shoulder. 

 
 
 
 

      

3 : Phyu slightly moves the 
laptop towards herself and 
tinkers with it. April takes 
out paper from the notebook 
and places it on Phyu’s side. 
Phyu places it back on 
April’s side  
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Transcript 5.5 continued 

4: Phyu confers with April as she types in “What causes global warming?” on the 
computer. April’s gaze is towards the computer. Screencast image is shown. 

 
 

 
 

5 : April writes down what she reads off the computer. Phyu dictates to April, “Our source 
of [inaudible] is National Geographic”                                                                       
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Transcript 5.5 continued 

6 : Phyu continues to read from the laptop as April writes on the paper.  
 

 
 

 
 
The negotiation of roles (e.g. board reader, writer, computer user) is influenced by the 

material resources available (paper and pen, computer) and April and Phyu’s interactions with 

them. Initially, April assumes the role of the computer user because although both reached for the 

laptop together, April had a better grip on the laptop and pulled it towards herself. April places the 

laptop in between her and Phyu, but slightly more towards herself than Phyu.  Phyu, though 

unprompted, immediately assumes the role of the board reader as she starts reading the question 

choices on the board to discuss with April the topic of their research (1). April provides the paper 

and pen and placed it on Phyu’s side (2-3).  This is April’s way of communicating to Phyu that 

Phyu should write. However, Phyu placed it back to April’s side and moved the laptop towards 

herself (Figure 5.16). Through this gesture and rearrangement of the artifacts, Phyu renegotiates 

her role. Thus, Phyu became the computer user and April the writer.  

Summary 

The examples of Triad 1 and Dyad reveal that negotiation of roles is accomplished through 

the rearrangement of material artifacts. We posit that learners attribute value to material artifacts 

depending on how they perceive the artifacts to help them accomplish their goals. Hence, material 

artifacts also have a status wherein the artifacts given higher status are those that provide learners 

access to information or help learners’ contributions gain visibility/permanence. For this particular 

activity, in the hierarchy of material artifacts used the computer has the highest status since it gives 

learners access to information and equip them to make a knowledge contribution. Also, since the 

computer is designed for individual use, the limited access elevates its value. The paper and pen 
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have the next highest status after the computer as it allows learners to make contributions 

permanent in the expected output (in this case, the filled-out worksheet). The worksheet due to the 

texts that structures the activity gives it a high value. It is of course useless without a pen despite 

the pen being a readily accessible material and thus the pen holds the next position. Finally, the 

board has the lowest status due it being easily accessible to everyone and the only meaningful 

contribution using it stems from reading the texts on the board at the beginning of the task in this 

particular case. 

  The hierarchy assigned to material artifacts stems from group members’ preferences over 

the roles they seek to play. The value attributed to the roles is based on productivity – that is, which 

role allows learners to make the greatest contribution towards achieving the goal (Engle & Conant, 

2002). From both Triad 1 and Dyad, we can infer that in terms of the roles required to accomplish 

the research task, the computer user role is the most preferred role, followed by the writer role, 

and lastly the reader role.  

The kind of contributions learners are expected to make or the roles they are expected to 

fulfill are influenced by status. In Triad 1, since Sanda was the unquestioned computer user due to 

her having ownership of the computer, there was competition for the writer role between Betty 

and Mala. In the Dyad, both April and Phyu wanted to be first and foremost the computer user and 

thus the renegotiation occurred. In the examples in the earlier section, Triad 3 (Valerie, Jin and 

Dan) immediately assigned the computer user role to Valerie possibly due to Valerie’s high status. 

Positioned as the leader, she readily took on the role of directing the task as well. In Triad 2 (Tom, 

Paul, and Moe), there was no clear delineation of who fulfills which role as the members were of 

equal status and thus fluidly exchanged roles moment-by-moment. An implication of this is the 

that learners positioned with higher status have more access to material artifacts. The corollary is 

also true: access to material artifacts are granted or taken by learners who are positioned as having 

higher status. 

5.8.3 Negotiation of Cognitive Authority  

The examples we include in this section demonstrates how learners negotiated cognitive 

authority either through gestures, use of material artifacts, and use of images.  
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Use of Gestures (Action and Inaction) and Material Artifacts 

Dyad: April and Phyu 

In the example we present here, Phyu negotiates for cognitive authority through her actions. 

April and Phyu are in the middle of researching “What is global warming?”. Previously, April 

served as the writer. April hands the worksheet to Phyu and asks her to write. This renegotiation 

of role results in April and Phyu switching roles wherein Phyu writes and April reads off the 

computer. We now present a transcript of the exchange. 

 

Transcript 5.6: “None of it is important” 

A reads a passage from the computer indicating to P what she should write. A would at times 
switch her gaze from the computer to P’s writing. P gazes at the computer from time to time 
as she writes. 

 
1A: …oils (.) and natural gases(.) for energy (.) or cut down and burn forests (.) to create (.) 
pastures and plantations   

2P: Where? 

((P gazes at the screen. A points out the sentence she is reading to P.)) 
3A: Ahm, overload our atmospheres 
4P: We should just explain it ((Translator Note: P is insisting to explain rather than write 
verbatim)) 
5A: Look how different my handwriting and your handwriting is 

6 P: I have a soft heart ((Translator Note: P is implying P is nice and forgiving.; [This is in 
reference to P offering to write in an earlier event because P was trying to be “considerate” 
since A had done much of the earlier writing.])) 

7A: But you’re lazy ((Translator Note: A and P know each other well)) 
8P: No, because it’s not showing well 
9A: Consequences. Over the – I’m going to read first, don’t write it yet 
10P: It doesn’t matter. It doesn’t say what causes 
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Transcript 5.6 continued 

P stops writing and forcefully places the pen on top of the paper. The pen makes a sound on 
impact. 

 
11A: You are writing it. Whatever you pick up just write it casually like a note or bullet style. 

Over the century, global average temperature has increased more than 1 atmosphere or 
0.7 Celsius. In 2001 to 2010 they came in the warm, warmest 

12P: None of it is important 
13A: No, it will have, just - warmest since of 1880, the earliest year for our com 

(.)pre(.)hensive global temperature on record was available. In fact-  
((A puts her face closer towards the screen, effectively blocking the text from P’s view. P 

shifts her posture and head position so to see the screen clearer)) 
       -nine of the warmest years was on the record in the last 10 years. This warming has been 

contained by decreasing in very cold days and nights and increase in extreme hot days 
and warm nights. The contin- I mean - the continental United States for example has 
record daily  

((P puts her head closer to the screen)) 
       high twice as often as a record daily low for 2000 and 2009. While the record shows 

some of the . tada daa wait -  the world are warming faster than others, the long term 
global upward trend is -What is that word? -((Translator Note: A could not pronounce 
unambiguous)) Of course land and ocean  

14P: I think this around here would be important 
((P points to the text on the screen) 

((They are reading: Consequences of a Warming World) 
15A: I think it's this one  

((A pushes P’s fingers out of the way and points to a different line)) 
16P: Twice as often global warming faster than, wait, warming faster than what? ((Highlighting 
text on screencast: "long term global upward trend is unambiguous)) 
17A: Global warming upward trend - I don’t know. Nevermind. 
18P: What about here, a warming world. Right there ((Highlights the text on the screen)) 
((Highlighted text on screen: "warming world also has the potential to change rainfall and 
snow patterns, increase droughts and severe storms, reduce lake ice cover, melt glaciers, 
increase sea levels, and change plant and animal behavior.”)) 
19A: Yeah, that is important. That's the consequences  

 
  

Phyu starts to fulfill the role of a writer as a result of April’s renegotiation. However, rather 

than performing a mechanical task of merely writing what April dictates, Phyu processes the 
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information as she writes them down. Phyu shows this by making a judgment call by stating “It 

doesn’t matter” in reference to a claim April wanted Phyu to write as an answer to their question 

of ‘What causes global warming?’ (Turn 10). Phyu stops writing and places the pen forcefully on 

the table. Her action appears to be due two reasons: 1) she does not like the writing task and 2) she 

is not convinced that what she is writing is productive since in her perspective it does not answer 

their prompt. Her action of putting down the pen and not writing is her way of communicating to 

April that she does not find the information relevant, a demonstration of her cognitive authority. 

 Due to their close friendship as evidenced by their banter (Turns 4-8), Phyu’s act of defiance of 

forcefully placing the pen on the table did not fluster April. However, April senses Phyu’s 

annoyance and thus, April makes it explicit that April will be reading the text first and not have 

Phyu write it yet (Turn 9). In this moment, April is trying to address Phyu’s concern of writing 

the text verbatim and offers a compromise that Phyu only writes notes or bullet points (Turn 11) 

and then proceeds to read. Although the compromise addresses Phyu’s distaste for writing 

verbatim, Phyu is still resistant because Phyu does not think that what April is dictating makes 

sense. Phyu resists once more (Turn 12).  

The dyad then engages in productive dissent which eventually results in refining their ideas 

by pushing one another to find textual evidence that better addresses the prompt (Turns 13-19). 

April continues to read and at one moment moves her face close to the screen blocking Phyu’s 

view. This does not deter Phyu from shifting her posture and head position to be able to follow 

April’s reading. This is indicative of Phyu’s continuous engagement to the task and her persistence 

in defending her cognitive stance.  

  It is also interesting to note that when a word did not make sense (in this case, 

“unambiguous) to April and Phyu, rather than copying it as part of their answer they chose to 

ignore it (Turns 16-17). We surmise that April and Phyu’s unfamiliarity with the word leads to 

their rejection of the word altogether. In a sense, this is also a way that April and Phyu enact their 

cognitive authority in the moment wherein they do not take a word offered by the computer at face 

value and instead choose to stick with an answer where they feel they have made their own. In 

doing so, they exercise their cognitive authority in discerning and deciding what is important to 

their task.  

 In this event, Phyu enacts her cognitive authority through her inaction – that is, her refusal 

to perform her writer role, and action – her persistence in continuing to view the screen despite 
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April blocking her view, as well as pointing towards the text that she deemed relevant. Phyu 

negotiated what counted as knowledge by not performing what was expected of her and by 

insisting on what she deemed was relevant information. On the other hand, April enacts her 

cognitive authority by using the information the computer offers – that is using the material 

artifact- to defend her own stance. She does so by positioning herself as the reader of the online 

information (Turn 9) and even to the extent of blocking Phyu’s view (Turn 13). In Turns 14-15, 

the two girls even engage in a disagreement that was exhibited multimodally through April’s 

pushing off Phyu’s fingers off the screen. The dyad’s disagreement was only resolved when they 

finally agreed on the text that addressed their prompt (Turns 18-19) 

Use of Material Artifacts 

Earlier, we posed that the computer acted as an “interactive member” (Kelly, Crawford, & 

Green, 2001, p. 138) in the case of Betty, Mala, and Sanda. In this example, April and Phyu’s use 

of the computer highlights how the computer suggested keywords that shaped the discussion and 

provided evidence to convince one another of their differing views.  

 

Transcript 5.7: What if they ask ‘How does the animals behavior change?’ 

1P: What if they ask,why does, how does the animals behavior change? 
2A: They die 
3P: BEHAVIOR  
4A: They die, you know 
5P: That's not behavior ((snappish)) 
6A: They can't behave because they die ((laughingly)) 
7P: Why would they die? 
8A: Because they lose the forest and everything  

…. 
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Transcript 5.7 continued 

…. 
9((P types “How does global warming change”)) 
10A: How does global warming - What are you writing? Affect the animal, affect the  

animal behavior.  

 

 

 
 

 
11A: Right there. You spell affect. 
12((P continues to type “How does global warming change animal behavior” 

 

 
((Google suggests “affect” animal behavior”)) 
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Transcript 5.7 continued 

13((P chooses the first webpage suggested. Both girls remain silent)) 

 
14((P goes back to the search page and clicks on the second webpage suggested)) 

((In the image below, A is the girl in blue with a hair crown and P is the girl in yellow with 
the yellow bow on her hair)) 
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Transcript 5.7 continued 

 

 
 
 
 

15P: Global warming also known as climate change is increase in Earth's average  

temperature. Humans have largely contributed towards global warming by 
increasing greenhouse gas emissions which trapped in this (clicking sound) altering 
climate patterns and temperatures. Numerous studies have revealed that the earth is 
changing in unnatural ways. It has gotten 14% hotter than the average 50 years ago. 
tshahsad dada dadada It become endangered.   We explore the effects of global 
warming on animal behavior in this article. 

16A: Yeah, ENDANGERED, the animals become ENDANGERED. 
 

 

Phyu poses a new question of how animal behavior might change [with climate change] 

(Turn 1). The question holds the possibility of directing the research task in a new trajectory. In 

her asking, Phyu anticipates what their peers, can potentially ask when they present to the whole 

group. Phyu’s new line of inquiry opens up an opportunity for negotiating what the group holds as 

relevant information. April shows her reluctance to take up the question as she jokingly replies 

“They die” (Turn 2). We view this as April questioning the value of putting in effort on a question 

that she perceives has an obvious answer. We also view this as April renegotiating the cognitive 

authority by her refusal to take up Phyu’s suggestion.  
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Disagreement arises with Phyu differentiating dying from behavior (Turns 3, 5).and April 

sticking with her answer (Turns 4, 6) although she delivers this in a joking manner. Phyu presses 

April for a reason regarding her claim that animals will die (Turn 7). April relates the animals’ 

dying to be due to the loss of the “forest and everything” (Turn 8). This does not convince Phyu 

perhaps because April’s answer does not give enough details as to how the death of the animals 

would occur. This conflict is not only an important moment of negotiating cognitive authority but 

provides an important opportunity for learning (Kelly, Crawford, & Green, 2001). Because Phyu 

does not take April’s answer at face value, they further read and explore the topic to clarify their 

understanding about how animal behavior changes.  

We also note that though the two girls engaged in a cognitive conflict they acted as equal-

status members by not engaging in relational conflict. Though they disagreed, they engaged with 

one another’s ideas while maintaining their good rapport with one another. Though both aim to be 

successful in accomplishing the task and thus argue on their differing ideas, they do not 

compromise their relationship in the process. This is seen in how freely they joked and talked 

privately to one another a few moments after this event. This indicates that their disagreement 

during this task interaction did not strain their relationship. 

Phyu persists on the task of figuring out the answer as shown by her typing search words 

on the computer (Turn 9). Phyu uses the computer to enact cognitive authority by remaining 

committed to her objective. April reads along as Phyu starts to type the search words “how does 

global warming change” but disagrees with Phyu’s use of “change” and instead suggests using the 

search word “affect” (Turn 10). Google suggests several key words to finish the search words and 

one of them coincidentally is April’s suggestion of “affect” (Turn 11). In this moment, April 

highlights Google’s suggestion of “affect” as it supports April’s suggestion. However, Phyu 

continues to type out “change animal behavior”, sticking to her earlier idea. Google suggests 

“affect animal behavior” and Phyu eventually chooses Google’s suggestion (Turn 12). Here, the 

material resource (the computer) was not merely a mechanical tool but also an “interactive 

member” (Kelly, Crawford and Green 2001 p. 138) of the group. By taking up the computer’s 

suggested key words, the discussion between April and Phyu shifted.  

Phyu chooses the first suggested page (Turn 13). They look at the page for 3 seconds but 

Phyu goes back to the search page and chooses the second suggested page (Turn 14). Phyu reads 

the information on the page audibly while April looks on (Turn 15). April emphatically states that 
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the animal becomes endangered and Phyu is finally convinced (Turn 16). Here, the computer 

provided April the information she needed to persuade Phyu – or another way to look at it is that 

the computer provided the information Phyu needed to be convinced as to how animals can be 

affected by climate change. The information the computer provides serves as a medium through 

which the two girls came to a joint understanding.  In this example, April and Phyu strategically 

used the computer to negotiate cognitive authority by agentively choosing search terms, 

highlighting information that supported their claims, and ignoring information that they deemed 

irrelevant or incomprehensible. 

Use of Images 

Van Eemeren and colleagues (2002, 2004) pose that argumentation is a verbal activity yet 

other scholars such as Groarke (1996) and Slade (2003) hold that argumentation can be visual as 

well. Slade (2003) argues that “being reasonable is…a feature of discourse and action” (p. 151) 

while Groarke (1996) strongly holds that “visual components play a pivotal role in many attempts 

to prove, convince, or persuade” (p.105). In fact, Groarke (2009) argues that Toulmin’s 

argumentation model can be expressed in images. Lemke (1998) also supports this view wherein 

he claims that scientists use a semiotic combination of text, mathematical expressions, diagrams, 

images, etc to argue their views. In this sense, visual images do not simply restate the meaning of 

written words (Lemke, 1998). Indeed, images provide “thick description” (Geertz, 1973) by virtue 

of a picture’s ability to provide “vivid presence, realism and immediacy in perception” (Kjeldsen, 

2013). In this section, we demonstrate the various ways learners used images to negotiate for 

cognitive authority in various contexts.  

Triad 2: Tom, Paul, and Moe 

We revisit Transcript 2 where Moe asked for further clarifications on the difference 

between smog and fog. In this event, Moe specifically asked to look at the pictures to find evidence 

for the difference between the two (Turn 1). Paul mentions that “Smog is poison cloud” possibly 

due to the image of cars and the picture of a person wearing a mask (Turn 2). Tom asks to see the 

images of the fog again in order to compare the images between fog and smog (Turn 3). 

Immediately, Moe concludes that “smog is due to cars” and “[fog] is natural”, and due to water.  
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Although, their earlier reading of the texts could have helped Moe process the information, 

comparing the images one after the other had assisted his understanding of the difference between 

smog and fog. It is evident in this case that the use of images has assisted Moe in negotiating his 

understanding of the phenomena. This idea is further clarified when Tom adds an additional detail 

that “[fog] contains water” but “is not actually water” (Turn 7). Using Tom’s suggestion, Moe 

operationalize a definition the boys had earlier read in the text assisted by the image (Turn 13).  

Triad 3:  Valerie, Jin, and Dan 

 Valerie (V), Jin (J), and Dan (D) had the task of researching what causes global warming. 

When MJR checked on their progress, they talked about how greenhouse gases and carbon dioxide, 

in particular, was the cause of global warming. However, upon MJR’s probing, they were unable 

to provide a mechanistic explanation on how carbon dioxide made the earth hotter. MJR leaves 

the group and the group engages in a discussion.  

Dan talks about a protective layer of the atmosphere that protects the earth from the heat 

of the sun. Valerie and Jin have a hard time understanding his explanation. Dan switches to Hakha 

to explain and uses gestures. Finally, he draws an image to highlight the mechanism of how carbon 

dioxide blocks the heat from escaping the “protective layer”. Valerie and Jin indicate their 

understanding through their nodding and grunts of agreement. Jin takes the pen from Dan and uses 

the image Dan drew to point out that they do not have a word for the “protective layer”. Valerie 

decides to put an “X” and look for the term.  

The following excerpt shows what transpired as the group made efforts to search for the 

name of the protective layer and at the same time discuss their emerging understanding of how 

carbon dioxide contributes to global warming. 

 

Transcript 5.8: The Good Ozone 

1V: So we'll just Google. Let's go to Google  
((The screen changes to Google)) 

2V: ((Spoken in a languid manner with a valley girl affectation)) The concept of global 
warming ((V types the search words as she speaks them)) 
3J: Or you can also - hold on, let me write something  

((J types in his personal laptop)) 
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Transcript 5.8 continued 

4V: ((V types and sings)) And layers of atmosphere associated  
 

((V clicks on the Images tab)) 
 

 
 
 

((V moves the mouse around images)) 
 

 

5J: In this stra--tosphere, ((J’s gaze shifts between the laptop and the worksheet as he reads 
and writes)) 
6V: So solar, solar radiation.  
7J: ((Writes)) We, we find the ozone that protects life on earth from ultraviolet rays 
8V: You're right, Dan, Dan 
9D: Hmm? 
10V: You are right 
11D: Of course I am 
12J: ((Reading)) Thinning the ozone 
13V: Your name's not here you know 
14J: I think it’s called the stratosphere 

 

  



 

149 
 

Transcript 5.8 continued 

15V: Stratosphere, what does the stratosphere do? 

 
 
 

16J: it's the good ozone that protects the earths from ultraviolet rays. This is yeah. 
17V: Okay, okay, alright 
18J: Stratosphere. So she[ MJR] was saying the sun got in right. Yeah and so and then 
carbon dioxide blocks it  

 
 
 

19D: Yeah, no, the heat got stuck in there. So it blocks it. 
20J: Yeah, carbon dioxide blocks it, so the heat cannot go out and it causes the earth 
temperature to rise 
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In this example, Dan had an idea of how carbon dioxide traps heat in the atmosphere, a 

possible answer to the group’s new micro-goal of answering MJR’s question as to how carbon 

dioxide makes the earth hotter. As the acting leader of the group, Valerie does not take Dan’s 

answer at face value though she recognizes the importance of this information. Valerie turns to 

Google to look for the answer but instead of searching texts, she searches for images instead. 

Valerie finds various images that offer similar ideas – that of the heat of the sun getting trapped in 

the earth. She acknowledges Dan’s contributions as she declares that Dan is right (Turn 8).  When 

Dan retorts “Of course I am” (Turn 9), Valerie points out that his name is not “here”. referring to 

the Google image. Valerie points out that the idea does not belong to Dan originally but is authored 

by someone else. This appears as Valerie’s attempt to regulate her and Dan’s status.  

Meanwhile, Jin looks for information as to the name of the protective layer (Turn 5) on 

his personal laptop computer. The computer allows him to access internet information and he 

finally comes up with “stratosphere” (Turn 14). Valerie asks for more information regarding the 

stratosphere and Jin clarifies that it is the “good ozone that protects the earth from ultraviolet rays” 

(Turns 15-16).  

Though Valerie does not say more in the example excerpt, it is evident in a later 

conversation with MJR that she has taken up the ideas both Jin and Dan had offered. When MJR 

checks back on them, Valerie shows MJR the picture Dan had drawn18  and tells MJR “…so heat 

is coming from the sun, right? And so like it goes in. But if there are carbon dioxide in the air, like 

it’s hard for the heat to come out from the [stratosphere]”. We posit that Valerie was convinced of 

the accuracy of Dan’s idea when she saw a similar mechanism being offered by Google. Hence in 

this moment, the images were useful in the negotiations of the group’s co-construction of 

knowledge. Moreover, the transformation of modes as evidenced by the shift from English 

utterances (Dan’s explanations) to Hakha utterances and gesture (Dan’s explanation) to images 

(Dan’s drawing) is indicative of learning. This transformation was also evident in how Valerie 

searched for texts then images and finally explained to MJR their learning through utterances and 

use of Dan’s drawing as a disembodied mode. 

 
 
18 We cannot retrieve the drawing but it was captured in the video and implied in the utterances that Valerie was 
referring to the drawing Dan had made earlier. 
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We point out that though Dan had a sound idea that convinced Jin during their group 

discussion, Valerie as the acting leader and therefore the one with higher status in this interaction 

took it upon herself to confirm the accuracy of information Dan offered. Though it can be argued 

that Dan was the originator of the idea, Valerie acted as the spokesperson of the group as she offers 

the answer the group has come up with to MJR. Though in majority of the group’s interaction 

within the group and outside the group, Valerie maintained high status, Dan’s authoring of the idea 

was acknowledged by Valerie. In this way, Dan was able to renegotiate his status in earlier 

moments wherein he was a more passive contributor. However, whether this translates to his status 

within the collective is a different matter – since these things need to be acknowledged in the whole 

group as well.  

Summary 

 We gave multiple examples on how learners negotiated cognitive authority or what counted 

as accurate and relevant information in their learning tasks. In their interactions, learners used 

multiple modes such as gestures, material artifacts, and images to communicate 

agreement/disagreement towards ideas and persuade one another when there are differing ideas.  

The learners within the Dyad and Triad 2 generally regarded each other as equal-status members 

and thus in their negotiations, the negotiations of status were more subtle. There were moments 

though in the Dyad when April and Phyu were more forceful in their gestures to one another (e.g., 

April displacing Phyu’s fingers off the laptop screen, Phyu hitting the table with the pen in her 

refusal to write). For April and Phyu who are very close as best friends and cousins, this may be 

part of their banter. 

  The example of Triad 3 was quite interesting in such that in the particular case we showed, 

although Valerie was the acting leader of the group and had access to the computer, she took in 

ideas of Jin and Dan. This renegotiation is important. We posit that multimodal ways allow learners 

to negotiate ways of their participation – wherein it must not be restricted to verbal participation 

alone.  
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5.9 Conclusions and Implications 

The findings of this study has pedagogical implications as to how educators might structure 

classrooms for more inclusive and equitable science instruction. First, how learners arrange 

themselves in group work warrants close attention. Proxemics gives us insights as to whether 

learners are freely able to interact with one another or whether interactions are hindered due to the 

classroom layout. When learners are struggling for access in their groups, there is an asymmetry 

of how they seat themselves together and whether certain learners dominate the use of material 

resources. In such cases, as educators we should be mindful to ensure equity in distributing 

resources to our learners. If there is a scarcity of resources, at least we must ensure that there is a 

distribution of access.  

Second, gestures, body posture, and affectations of accents and such can clue us in as to 

learners who may dominate group work. Educators may need to mediate in such moments to ensure 

that all learners’ ideas are listened to and considered.  

Third, as shown in multiple examples, roles and cognitive authority are negotiated not only 

through embodied modes but also through use of material artifacts. Decisive actions (such as 

writing or not writing) and the flow of information are controlled by whoever holds the pen and 

paper.  Therefore, tasks must be structured to ensure that all members have specific roles to play 

in group work; otherwise a situation arises where not all members contribute to the output.   

Fourth, material artifacts have a status accorded by the learners depending on their function in the 

group goal or preference of learner’s use. In terms of hierarchy, learners accord the most value to 

artifacts that allow learners to meaningfully contribute to the accomplishment of the goal. 

Computers are unique resources wherein they can play multiple roles and shape the interactions 

between learners. Thus, educators must ensure that in structuring learning tasks this special nature 

of computers are compatible to desired outcomes.  

Finally, the use of images as a way to argue and persuade and negotiate for cognitive 

authority must no be underestimated. We have noticed in several of the groups that learners 

resorted to using images when texts are incomprehensible. This is a resource that educators must 

fully utilize in our classrooms. 
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 HOW DO MULTILINGUAL LEARNERS SUPPORT ONE 
ANOTHER’S SCIENCE LEARNING AND ENGAGEMENT?  

A version of this analytical chapter will be submitted for publication. Authors: 
Mavreen Rose S. Tuvilla, Casey E. Wright Purdue University; Minjung Ryu, 
University of Illinois-Chicago; and Shannon M. Daniel, Vanderbilt University 

Abstract: With superdiversity becoming the new mainstream in U.S. schools, the 
ways in which multilingual learners support one another’s science learning and 
engagement warrants better understanding. In this paper, we looked at four dyads 
comprised of multilingual Burmese youth in an afterschool science program and 
analyzed their interactions as they collaboratively made predictions about region-
specific climate changes in the next 100 years. Using multimodal interaction 
analysis, we found that the multilingual youth strategically used their linguistic and 
semiotic resources to create a more equitable learning environment that fosters 
learning and furthers individual and collective engagement. We offer insights on 
how youth support one another and prescribe approaches to forward more equitable 
science instruction in superdiverse settings. 

6.1 Introduction 

As we move further into the 21st century, changing patterns of migration across the world 

create superdiverse learning environments, in which various languages, religions, genders, ages, 

and economic status intersect and co-exist in a complex manner (Vertovec, 2007). Our research is 

situated in the U.S. science education context within this global superdiversity context.  

Moving beyond teaching disciplinary ideas, science educators have highlighted engaging 

learners in scientific practices, such as asking questions, evaluating information, analyzing data, 

and arguing from evidence, as a means and goal of science education (NGSS Lead States, 2013). 

Learners engage in collaborative science practices, in which they share, explore, refine and 

consider their own ideas as well as others and construct new knowledge from such social 

interactions. While these practices are promising in promoting learners’ scientific reasoning skills 

and content knowledge, it also implies challenges for minoritized19 learners who do not have 

access to participating in collaborative sense-making practices.  

 
 
19 The choice of using “minoritized” acknowledges that minoritization is a process and not an inherent characteristic 
of the learners. It is informed by Benitez’s (2010) conceptualization that structural and institutional actions have 
continuously given limited access to learners who are racially and ethnically different from the norm.  
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In this study, we focus on learners with resettled refugee backgrounds who are learning 

science while developing English proficiency. English learners (ELs) in superdiverse U.S. 

classrooms speak multiple non-English languages, and many speak English as their third, or even 

fourth, language. Yet instead of leveraging and celebrating learners’ multilingualism, English 

monolinguistic approaches have served to hinder EL’s engagement in science learning (Gutierrez 

et al., 1995) and have rendered their contributions invisible (Luykx, Lee & Edwards, 2008). ELs, 

thus, must navigate such multilingual collaborative contexts to achieve specific communicative 

and sense-making goals. 

Our study engaged resettled Burmese refugee high school youth in an afterschool program 

with the aim of developing their critical STEM literacy (Roth & Barton, 2004). The Burmese youth 

in the program spoke English and multiple Chin languages (e.g., Hakha, Falam, Zophei) that were 

not necessarily mutually intelligible. The youth also had varying degrees of fluency in English and 

in the ethnic Chin languages. Hence, the afterschool setting could be considered a microcosm of a 

superdiverse learning setting wherein learners spoke a multitude of languages to get their ideas 

across to peers and facilitators. In our data analysis, we asked: How do multilingual learners 

support one another’s science learning and engagement? Through this work, we draw 

implications for designing science learning environments that afford multilingual youth access to 

opportunities to engage in science learning.  

6.2 Review of Literature  

ELs make up 10% of the total student population according to a 2010 report by the National 

Clearinghouse for English Language Acquisition (NCELA). Moreover, the population of ELs is 

growing at a much faster rate than the total student population (NCELA, 2010). In fact, while pre-

K-12 enrollment increased by 8.5% from the period between 1997-98 to 2007-08; the number of 

ELL increased by 53.2% for the same time span (Batalova & McHugh, 2010). Meanwhile, across 

the U.S., there are 381 different languages spoken (Ryan, 2013) pointing to the great linguistic 

diversity that is now becoming the new mainstream in U.S. schools (Enright, 2011). 

English monolinguistic approaches are contrary to what has been found to be effective 

instruction that endorses multilingual approaches and recognizes EL’s home languages and 

cultures as rich resources for learning (Wright, 2015). A lot of studies point to how teachers and 

students move between languages to teach and learn (see: Creese & Martin, 2003; Gajo, 2007). In 
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fact, research shows that English language learners who leverage some of their home languages 

(L1) perform better on standardized tests of English reading and other content areas compared to 

those who are instructed solely in English (Lindholm & Aclan, 1991; Riches & Genesee, 2006; 

Slavin & Cheung, 2005). Yet, schools continue to “bow to political and ideological pressures to 

keep languages pure and separate” (Lemke,2002, p. 85) 

The promotion of English monolinguistic practices has implications for equity. “Using one 

language and excluding many others…creates divisions, inequalities, and inequities, because it 

means that [many] are forced to learn… through a language in which they are not proficient” 

(Kosonen & Benson, 2013, p. 2). It limits the learning opportunities of multilingual youth and 

contributes to their minoritization. For example, several studies have shown that ELs have 

insufficient access to advanced-level courses such as honors and advanced placement (AP) courses 

(Callahan, Wilkinson & Muller, 2010; Harklau, 1994; Kanno & Kangas, 2014) 

Another criticism of the current alternative programs for ELs is that they are short term 

programs that do not allow learners to acquire academic language needed to succeed in mainstream 

classes (Cummins, 2000). It takes two to five years to acquire basic conversational fluency and 

five to ten years for learners to develop competency in academic language (Cummins,2000). 

Meanwhile, typical duration of participation in newcomer programs are one to three semesters; 

one year for structured English immersion programs while ESL and sheltered instruction typically 

range from one to three years (Genesee,1999). This points to a mismatch in the time it takes for 

learners to acquire competence in the new language and the support they receive to acquire 

competency.  

With superdiversity becoming the new mainstream, STEM areas in particular require 

serious rethinking of how ELs are educated. Whereas bilingual education has been implemented 

for language arts (NASEM, 2018), science and math are usually still strictly taught in English 

(Boals, 2001). While there are school districts which provide bilingual programs, there is a 

persistent shortage of qualified bilingual, ESL, and science teachers especially in high needs areas 

(Institute of Medicine, 2011). Science teachers report feeling least prepared to meet the needs of 

EL students over any other student group (Banilower et al., 2013). Secondary science teachers, in 

particular, often teach out of the area they are qualified to teach and thus rely heavily on textbooks 

as instructional resources (Ceglie & Olivares, 2012). While many secondary textbooks have been 

updated to provide modifications and supports for ELs, most still focus on science content that do 
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not incorporate current evidence-based understandings of supporting EL learning (Smith, Hanks, 

& Erickson, 2017). But the greatest challenge is arguably the linguistic diversity that makes it 

unfeasible for school districts to provide meaningful science instruction to multilingual learners 

(McFarland et al., 2017). When the number of learners speaking a certain language are small, these 

students often do not receive bilingual instruction (McFarland et al., 2017). 

Yet keeping learners in specialized language programs is not a viable solution either as it 

limits access to academically rigorous curricula (Callahan, 2018; Gándara & Hopkins, 2010). For 

example, sheltered approach usually offers highly simplified science content. The situation often 

results in the learners’ loss of motivation and interest as well as teachers’ lowered expectations 

regarding learners’ abilities (Van Laere, Aesaert & van Braak, 2014). Instead of focusing on 

science content knowledge, teachers resort to focusing on improving students’ reading and writing 

skills (Van Laere, Aesaert & van Braak, 2014).   

Science educators and researchers have developed programs to offer learners meaningful 

science learning opportunities while at the same time developing their English proficiency. For 

example, the work of Warren and Roseberry at the Cheche Konnen Center has demonstrated that 

ESL (English as a Second Language) students are highly capable of high level scientific reasoning 

and problem solving  when they are taught in ways that leverage their interests and sense-making 

as well as their cultural backgrounds (e.g., Warren et al., 2001; Roseberry, Ogonowski, DiSchino 

& Warren, 2010).  However, a lot of other interventions still emphasize learners’ ability to 

articulate their science ideas in English and learning of vocabulary without regard to learners’ first 

languages (Amaral, Garrison, & Klentschy, 2002; Gibbons,2002; Lynch, Kuipers, Pyke, & Szesze, 

2005). Even in non-EL classrooms, there is a strong emphasis on learning science-related 

terminology instead of creating links on science concepts (Bleicher, Tobin, & McRobbie, 2003). 

Multilingual learners’ scientific contributions are often rendered invisible when they are forced to 

articulate ideas in their language of display rather than their language of ideas (Luykx, Lee & 

Edwards, 2008; Bunch, 2014). This points to how learners’ science engagement remains mediated 

by their English language proficiency. We argue that though the intent is great in integrating 

science content and English language proficiency, we need to find better ways in understanding 

multilingual learners’ scientific contributions – in ways even beyond language. 

Recently, the National Academies of Sciences, Engineering, and Medicine (2018) reported 

promising strategies for supporting ELs in their science learning. They recommend that learners 
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should be engaged in disciplinary practices, productive discourse, and interactions with others. 

Furthermore, they recommend that learners should use multiple registers, multiple modalities and 

to leverage multiple meaning-making resources. This strong push towards a multimodal 

perspective seeks to meet the expectations of content standards not only in science but also in math 

and language arts (Grapin, 2019). 

6.3 Conceptual Framings 

 With the shift in towards a multimodal perspective, we agree with Jewitt’s (2003) 

recommendation that we should rethink the ways we evaluate learners’ science learning and 

engagement. Here we posit that multimodal interactional analysis allows us to gain rich 

understandings of how learners negotiate their science learning and engagement in interactions. In 

this section, we discuss our perspectives on multimodality, science learning and engagement. We 

then explicate how we apply multimodal interactional analysis in our investigation of learners’ 

science learning and engagement. 

6.3.1 Multimodality 

A multimodal perspective promotes that an ensemble of multiple modes contribute towards 

teaching and learning (Jewitt, 2003). Multimodality posits that a variety of communicative modes 

are active in a learning setting and therefore all modes warrant serious attention (Kress, Jewitt, 

Ogborn, & Tsatsarelis, 2014). This perspective deviates from the prevailing view that language is 

the main meaning making resource we have and non-linguistic modes (e.g., proxemics, gesture, 

posture, layout, etc.) are merely embellishments to language.  

Modes are ways of communicating and sense-making that are shaped by social and cultural 

influences (Kress, 2014). Grapin (2019) distinguishes between how modes are defined in EL 

education and in the content areas. In most EL education literature, modes are predominantly 

thought of as “the channels through which language is transacted” (p. 32) such as receptive and 

productive language as well as the skills required to achieve them. For example, listening and 

reading are thought of as receptive skills whereas speaking and writing are thought of as productive 

skills (Grapin, 2019).  In contrast, in content areas particularly in Math and Science, modes are 

predominantly perceived as “the range of meaning-making devices used in the discipline, both 
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nonlinguistic and linguistic” (p.33). In science classrooms. for example, talk is not always the 

primary mode as students are expected not only to communicate via language but also be able to 

interpret graphs and create and work with models (Kress et al, 2014). Therefore, in EL education, 

language is still a privileged mode and as such all other modes are merely there to assist the EL as 

he/she acquires English proficiency; whereas, in content areas nonlinguistic modes are not merely 

embellishments to language but essential tools in forwarding the discipline (Grapin, 2019).  

Our views on multimodality align more with what Grapin (2019) refers to as the strong 

version of multimodality wherein modes are not merely scaffolds to assist ELs as they acquire 

English proficiency. We do so out of the following considerations. First, the science learning 

setting is an inherently multimodal environment and as such contributes to how learners interact 

and learn (Jewitt & Kress, 2003). The science learning setting provides rich opportunities for use 

of the different modes. We take this a step further considering that the learners we work with are 

minoritized resettled refugee youth who have had limited opportunities to participate and interact 

in their classrooms (Ryu & Tuvilla, 2018). Research shows that minoritized youth who 

traditionally do not perform well in school science thrive in informal learning settings (Dierking, 

2007; Faircloth & Tan, 2016), improve their science knowledge, and develop positive science 

identities (Leonard, Chaberlin, Johnson & Verma, 2016; National Research Council, 2009). Thus, 

if we are to understand how multilingual learners forward their science learning as well as that of 

their peers it would be in a setting where they engage in science more comfortably. We posit that 

multilingual youth would be able to leverage their competencies that are rendered invisible in 

formal schooling in a setting where there is no pressure of school and grades.   

Second, the variety of representational and communicational modes in the science learning 

setting and how these contribute to teaching and learning has significant implications for how we 

traditionally define literacy in terms of reading and writing (Jewitt, 2003). Science learning has 

traditionally been theorized as a linguistic accomplishment (Lemke, 1990) yet the practice of 

science requires a much more dynamic interaction with the world than through the structure of 

language alone. If science is about making sense of the natural world (empirical knowledge), then 

it is much more of a material endeavor. Therefore, while we recognize the importance of language 

in science and science education; we also should consider how matter and material practices (such 

as those tied with apparatuses, artifacts and science instruments) play a significant role in the 

learning and teaching of science (Barad, 2003; Milne & Scantlerbury, 2019).  
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We are of the view that science learning should be viewed as a multimodal accomplishment 

in which all modes are carefully evaluated for their affordances and constraints and the interactions 

of the ensemble of modes critically interpreted (Kress, 2000). With this standpoint, we take the 

entirety of the modes without privileging one over the other. By expanding our scope to look at 

the complexity of modes that learners use to make meanings, we can learn how students engage 

with science concepts and create the interpersonal connections needed to engage with scientific 

ideas.  

6.3.2 Science Learning and Engagement 

Our perspectives on science learning and engagement stems from sociocultural ideas that 

views learning as including both the individual and the social world (Vygotsky, 1978; Wertsch, 

1985). Therefore, learning occurs in the interactions between learners and their peers as well as 

other learned others (e.g., facilitators, etc.).  This view is in keeping with a situated view of learning 

wherein learners move towards full participation the more they engage in the processes of 

legitimate peripheral participation with members of the community of practice (Lave & Wenger, 

1991). We also build on Rogoff and colleagues’ (2003) ideas that argues that the process of 

participation must be evaluated in terms of the personal, interpersonal, and cultural/institutional. 

In our analysis, we draw from Scollon’s (1998) ideas and view participation as a negotiation of 

how individuals relate to one another (interpersonal), how they interpret the contexts of their 

participation and the influences thereof (cultural/institutional), and the identities they bring in those 

events (personal). Thus, we view participation as a negotiation of how individuals interact with 

other individuals and their environment (Norris, 2011). To do this, we draw on ethnographic 

methods to situate our analysis in the various contexts that involve the interactions. 

In this work, we explore the science engagement of resettled Burmese refugee youth in an 

afterschool science program as they learned about weather, climate, and climate change.  By 

engagement we refer to the “active, goal-directed, flexible, constructive, persistent, focused 

interactions with the social and physical environments” (Furrer & Skinner, 2003, p. 149) that 

contribute to learners’ notions of competence and mastery in social contexts (Nasir & Hand, 2008). 

Engle and Conant (2002) contend that greater engagement can be inferred when: more learners 

make relevant contributions to the topic at hand; less learners are doing off-task activities; there is 

continued interest on the topic; and there is greater coordination among learners. Learners’ 
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coordination to one another is manifested multimodally by alignment of gaze and body posture 

and an abundance of emotional displays – a phenomena Collins (2004) refer to as synchrony 

through interaction rituals - and is indicative of collaboration.  

To analyze learners’ science learning and engagement, we draw on multimodal 

interactional analysis in which student's meaning making is conceptualized to include modes such 

as spoken language, written words, drawings, images, gestures, body positioning, and gaze (Norris, 

2004). This analytic style has been revealing within science environments (Kress et al, 2014; 

Wilmes, 2018), showing that students have knowledge from interacting in science spaces that links 

the procedural practices to the learning of science. Student's comfortability with learning science 

as well as learners’ changing patterns of participation are also revealed through multimodal 

analysis. For example, learners who are regarded as experts in a setting sit closer and arrange 

science tools/ artifacts around themselves (Roth et al., 1999; Wilmes, 2018). Use of science 

materials can indicate being a science person or engaging in science identity development (Kress 

et al, 2013).  

In addition, the youth we work with are multilingual learners who have a multitude of 

transnational experiences having lived in multiple places – each with their own local contexts of 

activity where people, capital goods and discourses are freely exchanged. Their languaging 

practices have been shaped by social, cultural, political, and historical contexts of the places they 

have lived in and the people they have interacted with (Blommaert, 2010). Thus, multilingual 

learners use complex languaging practices and multiple semiotic resources when they make sense 

of phenomena and communicate their ideas (Garcia & Wei, 2014). Garcia and Wei (2014) refer to 

this practice as translanguaging and in this work we explore this phenomena in our analysis of 

youths’ interactions. 

Translanguaging is “the ability of multilingual speakers to shuttle between languages, 

treating the diverse languages that form their repertoire as an integrated system” (Canagarajah, 

2011, p. 401).  This ability to pull from an integrated system affords multilinguals the ability to 

strategically select features that would allow them to communicate effectively (Garcia & Wei, 

2014) and fully leverage their resources in problem solving and knowledge constructions (Wei, 

2018). Because translanguaging breaks down the divides between indigenous/ immigrant, 

majority/minority and target/mother tongue languages (Wei, 2018), this is a more equitable 

approach rather than the imposition of monolinguistic English policies in the learning setting. Thus, 
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translanguaging empowers both learners and teachers alike as it transforms power relations and 

instead shifts the focus on the process of teaching/learning and making meaning (Wei, 2018).  

With these perspectives, we approached this work through: 1) offering an afterschool 

program that leveraged youths’ multiple competencies 2) encouraging use of multimodal practices 

and 3) critical analysis of youths’ usage of translanguaging and multimodality in their peer 

interactions through multimodal interactional analysis (Norris, 2004).  In our analysis we ask: How 

do learners support one another's learning and participation through multimodality and 

translanguaging?  

6.4 RESET Contexts 

Design. Project RESET (Refugee Youth Engaging in Critical STEM Literacy and Learning) was 

offered in collaboration with a non-profit Burmese community organization, Burmese Center (BC) 

in Midwest City. Midwest City has one of largest resettled Burmese refugee populations, 

especially Chin, a persecuted ethnic group in Myanmar. Most Chins in Midwest City live in 

Bluemountain Township in which BC was located. Bluemountain Township is home to about 40 

Chin churches as well as a number of Chin-Burmese restaurants and businesses. There are two 

high schools in the township, each of which enrolls more than 2000 students, and Chin students 

account for approximately 15% of total student population. BC offers a year-round afterschool 

program (College Preparation Program [CPP]) and summer enrichment program for Chin high 

school youth.  

Project RESET was offered as part of CPP. Youth voluntarily enrolled in CPP and met 

three days per week for two hours in one of the Bluemountain township high schools. During each 

CPP session, the participants get tutoring from volunteers from local colleges in completing their 

homework, college application and SAT preparation, and scholarship application. In some 

sessions, there were structured activities (e.g., guest speakers), but in most of sessions, meetings 

were not structured. The participants worked on their homework while socializing freely with their 

peers as well.  

We offered Project RESET once a week (one out of three regular CPP sessions) for 24 

weeks (11 in the fall, 13 in the spring). While CPP was offered to juniors and seniors, we recruited 

only juniors with a few exceptions. On average, about 15 youth participants attended the RESET 

sessions. On the days that Project RESET was offered, juniors had an option of joining our program 
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or other regular CPP activities (e.g., completing homework). Since RESET participants utilized 

the first 30 minutes of the 2-hour block to work on their homework, we planned each RESET 

session to last for 90 minutes.   

In designing Project RESET, we drew on recommendations from science education 

literature that foreground (1) rich resources that learners bring to learning settings (Moll, Amanti, 

Neff, & Gonzalez, 1992), (2) complementary development of STEM literacy and language 

competence by engaging in disciplinary practices and flexible use of multiple languages and 

multimodality (Hull & Katz, 2006; Moje et al., 2001; Vossoughi, 2014), and (3) agentive and 

critical practices that learners craft to re-figure their relationship with STEM, the world, and people 

around them (Roth & Barton, 2004). Implied in these recommendations is that science is an 

integral part of learners’ lives, shaped by learners’ experiences and sociocultural influences, and 

manifested in various forms of practices (e.g., lab-based experiments, reasoning from everyday 

experiences, community engagement; Medin & Bang, 2014; Roth & Barton, 2004). Thus, science 

learning should aim for more than just the acquisition of scientific facts and include learners’ 

engagement in practices that repurpose the discourses of science to foster learners’ science 

identities and transform their relationship to science and the world. This engagement should and 

can be accomplished through active and practical utilization of learners experiential and linguistic 

resources, among others.  

To accomplish this vision of science education, we developed a curriculum Weather and 

Our Lives that enables learners to collaboratively reason about weather, climate, and climate 

change in conjunction with its relationships to human life and globalization. We selected this topic 

based on the urgency of promoting climate literacy among youth and the conceptual richness of 

the topic. The design and implementation of the curriculum adopted the three aforementioned 

recommendations in various ways. First, over the course of the program, the youth addressed 

questions like, “what are different weather variables?”, “how does climate vary in different parts 

of the world?”, and “what is climate change and what are its causes and impacts on people in 

different parts of the world?” Toward the end of the school year, the youth created digital stories 

to communicate with peers and the public via media technology and showed their created digital 

stories to peers and community leaders. By asking questions relevant to our lives, we hoped to 

draw on the resettled refugee youth’s experiences of living and adapting to life in multiple regions, 

especially with respect to weather and climate, as well as knowledge about the global and local 
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contexts. Further by engaging in conversations regarding how we feel about climate change and 

what we should do to mitigate climate change,we encouraged them to evaluate the changing world 

and act upon it beyond learning scientific facts. By asking them to create digital stories, we built 

on local youth practices, such as consumption and production of multimodal texts through social 

media (Ito et al., 2009).  

Second, we designed the curriculum employing a responsive curricular approach wherein 

learners’ ideas and facilitators’ insights into their ideas were taken into consideration in the on-

going design and implementation of the sessions (Hammer, Goldberg, & Fargason, 2012). 

Although we had a curricular weekly plan, we designed the curriculum loose enough to modify 

the instructional moves and curricular activities depending on learners’ engagement and learning 

in activities. The data we present in this paper illustrate this curricular modification across a few 

weeks (i.e., we modified Week 17’s learning goals and activities based on an unexpected question 

from a student on Week 14). Within a session as well, we routinely revised activities to take full 

account of students’ ideas and questions and maximize opportunities for scientific sense-making.  

In addition, we encouraged the participants to use multiple languages and multimodality 

for communication with each other and learning new ideas. To this end, we conducted various 

small group activities (e.g., online research, reading of scientific documents, creation of chart 

paper posters and presentation, lab experiment, vlogging) along with whole group discussions and 

games (e.g.,jeopardy, charades). In a small group work environment, the participants were required 

to communicate with those whose English proficiency is different from theirs and/or whose home 

language is different from their own. Facilitators constantly reminded the participants that they 

can use languages most comfortable to them (as opposed to English only) and that they should 

ensure everyone in the group is “on the same page,” which inevitably pushed them to use multiple 

languages and multimodal resources. On one session, we even explicitly asked the participants to 

explain climate change in their language in order to tell their family members. Use of computer 

and poster paper presentation also allowed them to interact with multilingual and multimodal texts. 

We observed that participants frequently utilized non-linguistic resources (e.g., drawing pictures 

and data graphs, interpreting graphs and pictures online) and multilingual resources (e.g., looking 

up translation of English words, interpreting to help peers, conversing in a shared language). In 

this learning environment, we hoped that the participants re-figured their relationship with STEM 

content and people around them, such as adult facilitators who assumed a knowledge authority.  
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Languaging practices in RESET. Youth participants are ethnically Chin originating from Chin 

State, Burma. According to the cultural profile on Burmese refugees prepared by the Center for 

Applied Linguistics (2007), the Chin speak 20 to 25 languages which are not mutually intelligible 

but can be classified into four groups based on Chin geographical location and linguistic similarity. 

Our youth participants spoke multiple ethnic languages (e.g., Hakha, Falam, Burmese, Zophei, 

Matu, etc.) as well as English with varying degrees of fluency both in the Chin languages and 

English.  

In the weekly sessions, English, a multitude of Chin ethnic languages, as well as other 

languages were used in the setting. Three out of the four research team facilitators are multilingual 

(with L1s= Korean, Filipino, Mandarin). Two Chin facilitators who spoke the Chin youths’ 

languages would often work with less English proficient participants to help in translating texts, 

facilitating discussions between participants, and translating what participants say in their home 

language to the research team facilitators. Several participants were learning various foreign 

languages such as Spanish and Mandarin and would at times practice it in the setting. In addition, 

because several of the girls professed to watching a lot of Korean dramas, participants would 

pepper their conversations with Korean phrases.  

In RESET there was no English-only policy and facilitators encouraged the youth to use 

whatever language they preferred. However, the youth seemed to deem English as the language of 

display (Bunch, 2014). The reason for this appears to be two-fold. First, English is the common 

language for both facilitators and participants. Second, the youth deemed RESET as a setting 

where they can practice and improve their English language skills since they often do not have a 

lot of opportunities speaking English in school (Ryu & Tuvilla, 2018). Several of the youth shared 

the sentiment that either they do not speak (English) in class for fear of judgment from peers or 

they are with same language friends so they do not have to speak English.  

6.5 Methods 

6.5.1 Data Collection 

For school year 2016-17, RESET met a total of 24 sessions and collected: 44 video-

recordings of RESET sessions (2 camera angles; 90-minutes/session), 82 audio-recordings 

(various lengths) of small group interactions, 36 digital recordings of participants’ use of laptop 
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(i.e. screencast), and 36 semi-structured interviews (total of 16 participants), audio and written 

field notes, and participant-generated artifacts (e.g., posters, slide presentations, video projects, 

etc.). 

For this study, we analyzed the video recording of the session, digital recordings of youths’ 

computer use (i.e. screencast), and the posters that youth created. The data is from Session 17 in 

which participants conducted online research to answer the hybrid of a question two participants 

posed in a previous session: “What will the earth be like 100 years from now if climate change 

continues?” and “Are people in different locations affected differently?” Participants formed pairs, 

chose a city they wanted to study, conducted online research, and prepared a poster presentation 

to answer the question What will [chosen city] be like 100 years from now if climate change 

continues? Motivated by responsive teaching, we designed this activity to provide learners the 

opportunity to dive deeply into the question while leveraging their interests in learning about 

different places. We provided learners the option of choosing from the list of 7 cities that reflected 

different climates and were also familiar to learners from previous sessions. In addition, learners 

were also encouraged to work with peers they have not worked with. 

We chose data from Session 17 because the task structure prompted intensive interactions 

between partners. Several of the youths we have interviewed (focal and non-focal youths of this 

paper) remember the activity to be one of the most memorable activities of the program and 

reported a sense of accomplishment. Week 17 impacted their understanding of climate change and 

how climate change affects people and places differently.  For Session 17, there were 7 dyads 

but we selected the 4 focal dyads because these were the dyads where we had good quality data. 

The non-focal dyads were not completely captured in the video-recordings, did not have any 

screencast data, and the quality of the audio-recordings were poor. The non-focal dyads worked 

on the following cities: Barcelona, Spain; Nord, Greenland; and Accra, Ghana. Across the focal 

dyads, youth spoke more than one language: including Hakha, Falam, English, Burmese, and other 

Chin ethnic languages. Their stay in the US varied from less than one year to more than 9 years. 

Within the focal dyads, English language proficiency and comfortability with their multiple 

languages varied. For example, Lin Bo and Nyein did not share a home language. Lin Bo reported 

greater comfortability with English, whereas Nyein reported moderate fluency in English but said 

she she was most comfortable using Burmese. There was no shared home language either in the 

dyads of Apple and Jon as well as Efraim and Nwe. However, there was enough similarity in 
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Hakha and Falam to communicate between the two languages. Table 6.1 shows information about 

the focal dyads and captures the dyads’ varied backgrounds in terms of (1) length of time in the 

US, (2) reported fluency in English, and (3) shared versus varied first language.  
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Table 6.1 Summary of Focal Dyads’ Information 

Dyad  Name 

Age (when 
data was 
collected) Grade  

How long 
in the US 

Self-reported 
English Language 
proficiency 

Language Most 
Comfortable 
Using Other Languages 

Selected 
City  

1 

Apple 15 10 4 years Mostly fluent Hakha Burmese (Limited) Kuala 
Lumpur, 
Malaysia Jon 19 10 ~ 1 year Limited Falam Burmese 

2 

Lin Bo 16 11 8 years Fluent English Hakha, Zophei Baghdad, 
Iraq Nyein 16 11 4 years Mostly fluent Burmese Lautu 

3 

Thiri 17 11 9 years Fluent Hakha Zophei Sydney, 
Australia 

Da Zin 16 10 4 years Mostly fluent Hakha 
Burmese (Mostly fluent), 
Zophei (Limited) 

  4 

Nwe 16 10 4 years Mostly fluent Hakha Burmese (Mostly fluent) Indiana, 
USA Efraim 17 10 ~ 1 year Limited Falam Burmese 
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6.6 Focal Dyads 

6.6.1 Apple and Jon 

Having been in the US for about a year, Jon spoke very little English when he first joined 

the program.  Jon had been attending RESET for a month when Week 17 data was collected. He 

was one of the older participants we have had in RESET. He would usually quietly sit in the 

farthest corner of the room and take up as little space as possible. In contrast, Apple usually sits in 

the center of the room, energetically laughing with her close friends, Nwe and Da Zin. Her friends 

volunteered Apple to work with Jon in researching Malaysia – a place Apple had lived in prior to 

resettling in the US. In their interactions, they majorly spoke in their home languages of Hakha 

and Falam which shared some similarities. At one point, Jon also attempted to speak Apple’s home 

language of Hakha.  

6.6.2 Lin Bo and Nyein 

Lin Bo and Nyein researched what the climate would be like in Baghdad, Iraq. They 

approached it by researching historical temperature and rainfall trends. Lin Bo is an outgoing 

student with an expansive imagination and enjoys science. He is most comfortable speaking 

English and his dialect Zophei and Hakha. Nyein is soft-spoken and feels her English is not good 

and that she is “not really good at science” (Interview with Nyein). She is most comfortable 

speaking Burmese and Lauto. She feels she is better at writing in English than she is at speaking 

it. Nyein sees the STEM program as an opportunity to practice speaking English. Lin Bo and Nyein 

did not share a language other than English and they used English in their interactions because of 

this.  

6.6.3 Thiri and Da Zin 

Da Zin excitedly volunteered to research Sydney when the activity was introduced. Initially, 

she wanted to work with her close friends.  However, since facilitators encouraged learners to pair 

up with less familiar peers, Thiri, who also showed interest in researching Sydney became her 

partner. In the setting, Da Zin actively participates by asking questions and sharing ideas to the 
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group. She would often crack jokes with her close friends and on one-on-one interactions with 

other peers. Thiri is very vocal in the setting and often the first one to volunteer answers. She does 

not have a lot of friends in the setting and would usually work with one close friend. When in small 

groups, she usually assumes the role of a leader. She does not shy away from arguing her opinions 

and would engage in debates with other learners. Both Thiri and Da Zin speak Hakha and are fluent 

in English. In their interactions, they flexibly switched and mixed between the two languages. 

When facilitators checked on their research progress, Thiri spoke for the dyad.  

6.6.4 Efraim and Nwe 

Efraim and Nwe were interpreting a graph which showed global temperature with respect to 

carbon dioxide emissions to make a prediction about what will happen in Indianapolis, Indiana. 

Efraim is new to the context of the afterschool program and was usually quiet. He speaks Falam 

and feels he does not speak English well. He has been in the United States for about a year. Nwe 

is a native speaker of Hakha and has been in the United States for four years. She reports an 

intermediate English proficiency. They did not share a language they are both comfortable using, 

but they have some understanding of one another’s home language. Throughout the session, they 

constantly switched between English and their respective home languages.  

6.7 Data Analysis 

We analyzed video-recordings from four dyads drawing on principles of video analysis 

(Derry, et al., 2010) from an ethnographic perspective (Knoblauch & Schnettler, 2012). We 

individually watched unedited video recordings of the session and noted potential events for close 

analysis. In this initial viewing, we looked for moments when learners had rich interactions with 

one another that forwarded their scientific thinking. MT (Author1) segmented the session 

according to activity units (See Figure 6.1) and made initial notes on what is happening in each 

segment.  Our analytical focus on dyads’ interactions necessitated production of multi-layer videos 

that were a composite of the salient camera angles (whole group and dyad-focused) and screencast 

data that featured the focal dyads. From the multi-layer videos that MT and CW (Author 2) created, 

we then collectively decided which events to closely analyze. We captured events – smaller units 

of coherent interactions – that started with a trigger, usually a micro-goal that catalyzed learners’ 
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actions and ended with another trigger. MT and CW transcribed the selected moments to capture 

utterances, gesture, body posture, gaze, computer use (e.g., typing a search term), organization of 

artifacts and use of space (Norris, 2004). When utterances were spoken in Chin ethnic languages, 

we had the exchanges translated by translators who come from the same refugee population. We 

note that since we relied on translation our multimodal transcripts are limited by the following: 1) 

we cannot attribute timing to when the gestures occurred in relation to the utterance and 2) we are 

unable to make interpretations as to the register or tonality of the utterances (For example: one 

translator may translate a phrase as “Guys, this is what we should do” and another may translate it 

as “Everybody, this is how we should do it”). 

Using our multimodal transcripts, we looked at events closely and sought to understand how 

each event contributed to learners’ task. We looked for instances where learners acted in 

coordination in one another to achieve emerging goals in the moment. We micro-analyzed the 

selected events combining multiple insights from research team members, juxtaposing emerging 

findings with ethnographic information gleaned from other data sources (e.g. field notes, 

interviews), and constantly revisiting earlier analysis when new insights are made available (Derry, 

et al., 2010). Analytic notes of the microanalysis of each event were written and we made keywords 

for the events (e.g., connecting to everyday experience, creation of space for collaboration, 

disagreement, etc.). Through this iterative process of data analysis, we began to see patterns 

emerging. We created a matrix to generate themes through constant comparison (Lincoln & Guba, 

1985) between events within a dyad or between dyads.  
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Figure 6.1 Week 17 segmented into activity phases.  

 

6.8 Findings 

Week 17 was organized into five segments (See Figure 1). In sharing our findings, we focus 

on Segment 2 (research and poster making) since this is where most of the learners’ collaboration 

occurred. From our analysis, we generated the following four themes: 1) Learners negotiated 

language expectations; 2) Learners engaged in social discussions that promote productive 

interactions and science thinking; 3) Learners attempted to forward one another’s learning by 

soliciting one another’s ideas about climate change and tasks,  and at times engaging in 

disagreements; and 4) Learners found multimodal ways to contribute beyond use of verbal 

language. Since each pair worked independently from other pairs, their collaboration trajectories 

varied. We share each pair’s trajectories and our coding of the themes in Tables 6.2-5. The bolded 

and underlined theme numbers indicate episodes we provide detailed analysis for in this paper.  
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Table 6.2. Table of Events for Apple and Jon 

Segment 
#. 
Event# Time 

Apple and Jon: 
Episode Name 

Themes 

2.1 
00:06:13.18 - 
00:09:47.26 "I don't get it" 

3, 4 

2.2 
00:09:44.06 - 
00:12:43.06 

"You guys are 
lucky" 

1, 2 

2.3 

00:13:19.08 - 
00:16:41.15 

Apple and Jon 
interpret data 

3 

2.4 

00:23:11.29 - 
00:26:20.09 

Finding Myanmar 

2, 4 

2.5 

00:26:36.17 - 
00:29:04.18 

" I think it's going 
to be way up" 

- 

2.6 

00:33:07.07 - 
00:36:22.08 

Apple and Jon 
predict what may 
happen 

3 

2.7 
00:36:51.18 - 
00:44:20.34 

"Are you not going 
to draw?" 

4 
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Table 6.3. Table of Events for Lin Bo and Nyein 

Segment#. 
Event# Time 

Lin Bo & Nyein: 
Episode Name 

Themes 

2.1 
00:08:26.00 - 
00:12:00.00 

"You can write 
that down" 

4 

2.2 
00:13:41.02 - 
00:15:35.17 

"I mean I don't 
know if there will 
be information 
about it" 

3 

2.3 
00:20:58.10 - 
00:23:37.24 "It's going up" 

3 

2.4 
00:37:31.13 - 
00:41:08.19 

"We can't lie 
about it" 

3 

2.5 

00:44:55.01 - 
00:47:39.17 

"Is it getting 
hotter or the 
same?" 

3 
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Table 6.4. Table of Events for Thiri and Da Zin 

Segment#. 
Event# Time 

Thiri & Da Zin: 
Episode Name 

Themes 

2.1 

00:07:30.05 
- 
00:12:21.08 

Thiri and Da Zin 
share resources 

4 

2.2 

00:14:04.02 
- 
00:19:31.02 

"And after we read 
about climate is we 
can figure out what 
might happen" 

3 

2.3 

00:14:04.02 
- 
00:19:31.02 

"..wait, is Sydney 
like farming, is it 
popular in Sydney or 
something?" 

3 

2.4 

00:19:35.08 
- 
00:23:03.12 

"Which one do you 
wanna do?" 

2, 3 

2.5 

00:23:06.24 
- 
00:28:43.12 

"How long have you 
been here?" 

2, 3 

2.6 

00:34:57.04 
- 
00:50:19.19 

"This is not for 
school so it feels 
better" 

2, 3, 4 

2.7 

00:50:27.26 
- 
00:54:53.13 

"We're being artists 
now" 

2, 4 

2.8 

00:56:38.17 
- 
01:00:44.05 

"And like she said, 
…" 

- 
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Table 6.5. Table of Events for Efraim and Nwe 

Segment#. 
Event# Time 

Efraim and Nwe: 
Episode Name 

Themes 

2.1 

00:20:02.19 
- 
00:21:23.10 

"No, I mean we are 
not the same ethnic 
group"  

1 

2.2 

00:25:50.10 
- 
00:27:34.27 "It's a bad thing?" 

- 

2.3 

00:27:47.06 
- 
00:32:13.23 "I don't understand" 

3, 4 

2.4 

00:37:50.24 
- 
00:43:42.24 "Yeah, I think" 

3, 4 

2.5 

00:50:39.26 
- 
00:52:33.28 

Representing ideas: 
English writing vs 
drawing 

4 

2.6 

00:57:59.15 
- 
00:58:11.23 

" Can you tell what 
this is?" 

3, 4 

2.7 

01:00:48.00 
- 
01:02:13.28 

"Mirang tawng cu na 
thiam ko (You're good 
at English)" 

1, 2 

 

 In the succeeding table, we provide a transcription key for the transcripts we provide in our 

examples. In addition, we also include still images of video recordings of participants’ interactions 

and/or a screenshot of their computer use. When salient we annotate with a double headed arrow 

to indicate proxemics, a circle to emphasize the material artifact, and a single headed arrow to 

show direction of body posture and/or gaze. We also included a series of images to show shifts in 

movement/ gestures. 
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Table 6.6. Transcription Key 

Symbol Name Use 
1 Bolded 

numbers 
Turn number 

Abc: Text followed 
by a colon (:) 

Name of Speaker  

((Text)) Double 
parentheses 

Annotation of action or 
description 

Text Bolded Text English translation of Falam 
utterance 

Text Italicized Text English translation of Hakha 
utterance 

Text 
 

Double 
Underlined text 

English utterance 

Text 
 

Single 
Underlined text 

Denotes text read from a source 
(e.g., computer, book, etc.) 

[ Text ] Text in 
Brackets 

Additional information  

| Vertical bar Indicates co-occuring speech  
(.)  Denotes a pause 
(hhh)  Audible inhalation/exhalation 
*** Asterisk 

(s) 
Unclear speech 

::: Colon 
(s) 

Indicates prolongation of an 
utterance 

ALL CAPS Capitalized 
Text 

Indicates shouted or increased 
volume speech 

6.8.1 Theme 1: Learners negotiated language expectations. 

Language expectations were negotiated both explicitly and implicitly since the youth spoke 

various languages with a wide range of fluency. The youths who attended RESET longer and had 

some familiarity with one another knew which of their peers shared their language and which ones 

did not. Youth who spoke the same language usually worked together but in this particular activity 

they were specifically told to work with a new person.  

Here, we give an example of how Apple and Jon set expectations for the use of more of 

their respective ethnic languages though they may be dissimilar. Through this interaction, they 

figured out each other’s expertise and limitations, and decided the roles that they play in 

accomplishing their task. In this event, Apple and Jon have already found a website that partly 

answered their research question. This conversation takes place around ten minutes since they 
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started working together. Apple is writing key ideas she found online on their poster paper while 

Jon is browsing through reference books. The event transcript starts with Jon’s utterance. This was 

the first time in their interaction that Jon initiated a topic of conversation.  

 

Transcript 6.1: “You guys are lucky” 

1  ((Jon shifts his gaze way from the books and asks Apple a question.)) 
Jon: How long have you been here?  
 

 
 
 

2  ((Apple keeps writing on the poster paper without making eye contact.)) 
Apple: Three and a half years.  

3  ((Jon goes back to flipping the book pages)) 
Jon: Are you junior now?  

4  ((Apple’s arm goes over on Jon's space as she writes)) 
((Apple keeps writing on the poster paper)) 
Apple:  Sophomore 

5  Jon: That means you started from 8th grade? From 8th grade? 
6  ((Apple makes eye contact with Jon)) 

Apple: You started from 8th grade? I started from 7th grade. 
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Transcript 6.1 continued 

7  Jon: Me, 9th grade. 
((Jon smiles.)) 
 
 

 
 
 

8  Apple: Hmmm.  
((Apple writes.)) 
((Apple turns to Jon.)) 
Apple: My brother started from 9th grade too. 
Apple: You are senior now? Right? 
((Jon shakes his head.)) 
Apple: Junior?  
((Jon’s gaze is somewhere in the distance.)) 
Apple: You? You have not been here long? 
((Jon nods.)) 

9  Jon: It’s been only one year. 
10  Apple: WOW, I see  

((Apple breaks eye contact as she caps the marker she was using)) 
Apple: WOW. 
((Apple nudges her seat back and reseats herself.)) 

11  Jon: From Yangon. 
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Transcript 6.1 continued 

12  Apple: Did you guys come from Myanmar? 
((Jon nods. ) 
((Apple turns her gaze towards Jon.)) 
Apple: Ahh you guys are lucky.  Tsk. 
((Apple smacks her lips and leans her head back.)) 
((Apple leans closer towards Jon)) 
 
 

       
 

Apple: You guys didn’t go to Malaysia? 
13  Jon: If we were in Malaysia, 

((Jon flips book pages.)) 
Jon:  we would have learned English and  
((Apple’s gaze is on Jon as she plays with her hair.)) 
Jon:  would be able to speak but in Myanmar we didn’t learn at all. 

14  Apple: Kind of but it’s the same.  
((Apple’s gaze remains focused and Jon as she continues to play with her 
hair)) 
 Apple: All the students are Chin and we always talked to each other in 
Chin.  
((Apple raises her hand as if telling a secret. Jon smiles.)) 

 
Jon initiates the conversation with Apple and uses Falam to ask her about how long she has 

been “here” (Turn 1). This appears to be a typical question among immigrant/resettled refugees 
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as Apple replies in Hakha without further context given that she has been in the U.S. for three and 

a half years (Turn 2). Jon’s intent to understand Apple’s educational background is made apparent 

when he asks whether she is a junior (Turn 3). Apple replies that she is a sophomore (Turn 4). 

Jon resumes this line of getting to know Apple better and understanding her capabilities when he 

asks her if she started in 8th grade (Turn 5). He attempts to connect with Apple further through 

shifting from Falam to Hakha to ask the same question (Turn 5). Apple misunderstands Jon’s 

question (as noted by the translator) and takes it as a declaration that Jon started schooling in the 

U.S. in the 8th grade (Turn 5).  This information is surprising and Apple pauses writing, to turns 

to Jon and makes eye contact (Turn 6). She tells him that she started in 7th grade (Turn 6). Jon 

replies he is in 9th grade and bashfully smiles (Turn 7). Perhaps he is embarrassed to be older and 

being in a grade lower than her. He was 19 at the time of the study while Apple was 15 years old. 

Apple considers it for a moment when she says “Hmmm,” and proceeds to write (Turn 8). She 

turns to Jon and offers that her brother started in the 9th grade to reassure Jon that his situation is 

not unusual. Apple tries to understand Jon’s situation as she inquires whether he is currently a 

junior to which Jon stares into the distance, not making eye contact with Apple.  

We view this interaction as Jon and Apple’s first attempt to establish their status as learners. 

Cohen (1994) pointed out that learners of different status – defined as an “agreed-on rank order” 

(p. 23) - affects how learners participate in cooperative groups. Cohen (1994) categorized status 

given or assumed by students in cooperative groups as: academic, peer, and societal. Academic 

status refers to positions held by a learner that pertains to academic ability especially in comparison 

to peers.  Peer status refers to a learners’ “social standing” (Cohen, 1994, p. 32). For example, a 

learner who is “popular” or “friendly” is regarded as having higher peer status than one who is 

positioned as “unpopular” or “awkward”. Societal status refers to the differences in rights and 

duties placed the society on certain kinds of people. For example, a “white male” is generally 

regards as having higher societal status than a “non-white female” due to the differences in rights 

and duties afforded by the society. In other words, societal status is a measure of privilege. We 

also acknowledge that these classifications of statuses can overlap.  

Academic status is the most influential among all status characteristics in the classroom 

even beyond peer status and perceptions of attractiveness and popularity (Cohen, 1994) In resettled 

refugee youths’ case, education and migration backgrounds greatly influence academic status. We 

argue that in the context of the learning activity and the task that the group was aiming to do, a 
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negotiation on their academic capabilities is necessary to ensure how they will go about in their 

task. These negotiations of their participation structure learners’ expectations with one another as 

to what they can contribute towards achieving the task. 

From their exchange, Apple infers that Jon has not been in the U.S. long (Turn 8). Jon 

informs her that he has only been in the U.S. for a year (Turn 9) and Apple exclaims at this 

revelation (Turn 10). Jon then tells Apple that he came from Yangon (capital of Yangon Region 

and the commercial capital of Burma) (Turn 11). This could indicate a bid for a renegotiation of 

his status in Apple’s perception. Jon’s direct migration from Myanmar to the U.S. removes the 

stigma of having gone to Malaysia where refugees settle for a while as they await their final 

country for resettlement. It can even be argued that this direct migration reveals Jon’s social 

standing in Burma wherein he had access to resources to migrate directly to the U.S.  

Apple confirms with Jon whether he (and presumably his family) came directly from 

Myanmar to which Jon nods his agreement (Turn 12). Apple’s next action points to an emerging 

friendship between the two as she tells Jon they are lucky, dramatically smacks her lips and leans 

her head back. Apple leans closer to Jon taking on a pose of close exchange between friends and 

confirms that they did not go to Malaysia.  

Jon then shifts the conversation to tell Apple that it would have been better to have passed 

through Malaysia then he would have learned English (Turn 13). This shows Jon’s worry about 

his English proficiency which he deems is limiting to his participation. This show of vulnerability 

causes Apple to offer Jon reassurance that the Chins speak Chin to each other anyway (Turn 14). 

She delivers this while raising her hand as if telling a secret and Jon receives this gesture with a 

smile. This shift in body posture reveals a renegotiation of their interpersonal relationship from 

strangers to friends. 

What happens next are bids of a similar nature (Transcript not shown). Jon insists on the 

difficulty of not learning English before coming to the U.S. and Apple telling Jon that the English 

lessons they took in Malaysia still left them unprepared for what it entailed to live in the U.S. 

Apple then reassures Jon another time telling him that the Chin use technology and it helps them 

with their English. Apple would share further that in Malaysia she did not receive much schooling 

because it was a dangerous situation. Their conversation then shifts back to the activity at hand.  

Jon and Apple ’s conversation in this episode functions as a negotiation of what language 

to use and status. In the exchange, Jon offers that he did not stay in Malaysia where he could have 
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learned English. We interpret this is Jon’s way of gaining Apple’s understanding of his limitations 

in the ways he can participate due to his difficulties in English. Hence, Apple in effect should not 

expect Jon to have complete understanding of English texts from websites they may have to read 

and what facilitators who converse in English may say.  However, Apple constantly reassures him 

pushing back on how Jon is positioning himself of a lower status. Apple insists that she has 

difficulties as well. This indicates a negotiation between Jon and Apple - with Jon positioning 

himself as having difficulties in English and Apple as having expertise in English and Apple in 

some ways resisting that positioning and insisting that they are not much different. We note that 

his finding is consistent with how resettled refugee youth both subscribed and questioned the 

conflation of academic ability with English language proficiency (Ryu & Tuvilla, 2018). 

This negotiation arguably influences their interactions in various ways. First, it sets the 

expectation for the use of more of their ethnic languages in their collaboration. Second, this has 

implications in their participation and the roles they would play in accomplishing the task (e.g., 

who uses the computer, who writes in the poster, who talks to the facilitator, what other ways each 

can contribute).  Through this process of getting to know each other, they build solidarity, start 

figuring out each other’s expertise and limitations, negotiate what can be expected from each 

other’s participation, and set implicit rules for their collaboration. 

6.8.2 Theme 2: Learners engaged in social discussions that promote 
productive interactions and science thinking. 

Learners in RESET engaged in interactions that did not directly relate to learners’ primary 

objective of answering their science question but created opportunities for increased engagement 

especially for learners who perceived themselves as hindered in their participation. These off-task 

interactions not only increased group cohesion but also provided opportunities for additional ways 

to showcase their expertise. This is reasonable to argue since in Langer-Osuna’s (2018) 

commentary on understanding authority relations in collaborative math groups, it was posited that 

off-task interactions encouraged collaboration and mathematical thinking. 

 We show an event that focuses on Apple and Jon where they detoured on finding their 

respective hometowns in Myanmar (another name for Burma) in pursuit of making climate 

predictions for Malaysia. MT gave Jon and Apple a reference book of climate change in Indonesia 

and suggested that they look at Google maps to get a reference for the distance between Indonesia 
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and Malaysia and be able to make comparisons and inferences about how climate change may be 

like for Malaysia. Apple operates the laptop and puts in Indonesia as the starting point and 

Malaysia as the destination. She moves the cursor upwards on the map, finds Myanmar, and 

excitedly exclaims “Oooooh Myanmar!” Jon also focuses his gaze on the map. As MT leaves the 

dyad, Apple starts to move the cursor back down to Malaysia. However, the Burmese script under 

the names of the cities of Myanmar catches Jon’s attention and he asks Apple whether they 

[presumably Google] can write in Burmese. Apple tells Jon “Yes, they write it. Naypyidaw [capital 

city of Burma].” We share what happens next in Transcript 6.2.  
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Transcript 6.2: Finding Myanmar 

1   

 
((Apple’s fingers are on the mouse pad of the laptop. Both teens’ gazes are 
directed towards the screen.)) 
Apple: Where is it?  

((Cursor moves around)) 
Apple: Where is Myanmar? Where is Myanmar? 

((Cursor hovers on the text)) 
Apple: Tanintharyi [a region in Myanmar] 
Apple: Myeik [a city in Tanintharyi]          ((Cursor hovers on the text)) 

2 Jon: Tanintharyi 
3 ((Cursor moves upward)) 

Apple: Thayetchaung [a township in Tanintharyi] 
((Cursor moves upward)) 

4 Jon: Da|wei [capital of Tanintharyi] 
5 Apple: Da|wei  
6 Jon: Kyauk Shat [a village in Tanintharyi] 
7 ((Cursor moves upward)) 
8 Jon: *** ((inaudible)) 
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Transcript 6.2 continued 

9 Apple: Ye [a town in Mon state]                ((Cursor hovers on the text ; 
Annotation shown on image)) 

 
10 Jon: Duya [ a village in Ye] 
11 Apple: Lamaing [ a town in Mon state] -wha-  Lamaing 

Apple: Pay-                                                 ((Cursor moves upward)) 
Apple: Payathonzu [ a town in Karen state] 
Apple: Mudon [ a town in Mon state] 

((Cursor moves upward)) 
12  Jon: |In Myanmar,  

((Jon slightly leans away from the laptop and then leans forward back to 
his original position)) 
Jon: there are so many cities that I don’t know of. 

13 Apple: |Thaton [a town in Mon state] 
Apple: What? Nyaung Lay- [a city in the Bago region of Myanmar] 
What? 

14
  

Jon: Even Falam [Jon’s hometown in Chin State located near the Indian 
state of Mizoram] and Hakha [Apple’s home city and the capital of Chin 
state] will be there. 

((Cursor moves upward)) 
15  Apple: Falam, yeah. 

((Cursor moves left)) 
Apple: *** 

((Cursor moves left)) 
Apple: Kanthaya. [a village in Rakhine State] 
Apple: What? 

((Cursor moves left and upward)) 
Apple: Toungup. [a town in Rakhine State] 
Apple: Right here. Where is it? 
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Transcript 6.2 continued 

16  Jon: Falam is not big at all.  
((Cursor moves left and upward)) 

Jon: Hakha and Falam will be at the top. 
17  Apple: Is it this way? What?  

((Cursor moves right and upward)) 
Apple: Matupi, [town in Chin State]  

((Cursor move towards the text Matupi. Image zooms out)) 
((Image zooms back in.)) 

Apple: Okay, Matupi 
((Cursor moves upward)) 

Apple: Mizoram[Indian State] , Aizawi [capital of Mizoram] 
((Apple laughs and briefly glances towards Jon))  
((Job laughs)) 
Apple: *** 
Apple: Aizawi 

((Cursor moves left, upwards, right, and down)) 
Apple: Where’s Hakha?  

((Cursor moves right diagonally)) 
((Cursor moves down)) 

Apple: Hakha is not there. 
18  Jon: Umm..It’s in different place. Make it smaller. ((Jon moves his 

head closer towards the screen.)) 
((Image zooms out)) 

Jon: Hakha is at the top part along with Falam. 
((Image zooms in and zooms out)) 

19 MJR: Oh my gosh, look at all these fun things [referring to what has 
already been written on the miniposter] 
((MJR sits in front of Apple and Jon))  
((MJR looks at the screen))  
MJR:  Eehh ((audible gasp)) 
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Transcript 6.2 continued 

20 ((Cursor scrolls towards Falam; Annotation shown in image)) 

 
Jon: *** ((Inaudible)) 

21  Apple: Right here. 
((Apple smiles and puts her left hand over her mouth while her right 
hand is still on the mouse pad)) 

((Cursor hovers over the text ‘Hakha’)) 
22 MJR: What are you looking for? 
23  Apple: This is where we lived. ((Apple points to the screen)) 
24  Jon: Falam will be at the top. ((Jon leans over and points to the screen)) 

((Cursor hovers over the text ‘Falam’)) 
((Apple nods)) 

25 MJR: ((To Apple)) |Where are you from?  
26 Apple: ((To Jon)) |Oh really?  
27 Apple: ((To MJR)) Right here. ((Apple points to the screen)) 
28 MJR: I mean, you’re from Falam? 

((MJR gazes briefly towards Jon.)) 
29 Apple: This is from where they are. 
30 MJR: How far  

((MJR points to the screen)) 
MJR: are they apart? 

31  Apple: I don’t know. 
32  MJR:  Have you been here? 

((MJR points to the screen)) 
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Transcript 6.2 continued 

33  Apple: Yeah, we just passed like, we have to go to, umm, 
((Apple’s fingers move on the mousepad)) 

((Cursor moves downward)) 
Apple: How do you, where is it, 

((Cursor moves downward)) 
Apple:  we have to go to Rangoon,  

((Image zooms out)) 
Apple: like the capital city, 

((Image zooms out)) 
Apple: that’s how. we have to go.  

((Image zooms in)) 
Apple: What? 

34  MJR: So what were you doing? ((MJR laughs)) How did you end up to 
35 ((Jon smiles, leans back)) 

Apple: Oh, we were searching for Indonesia and Malaysia. 
((Jon leans forward to the screen)) 
((MJR giggles))  
Apple: Yeah, we compared the  
((Jon points to the screen))  

 
Apple: climate. 

 

MT’s suggestion to use Google Maps was intended to help Jon and Apple answer their 

questions regarding Malaysia. However, the use of Google Maps became an opportunity for them 

to look for Myanmar. Apple took the initiative to excitedly find Myanmar on the map. Jon shared 

Apple’s enthusiasm when he saw that there were Burmese script on the maps. Perhaps Jon saw 

this as an opportunity for him to use his expertise in Burmese to contribute to the task at hand.  

Apple verbalizes her intent of finding Myanmar by asking “Where is it? Where is Myanmar” 

(Turn 1). This is her way of including Jon in this new group task of finding Myanmar. Apple uses 

the mouse to navigate the cursor on the Google Map. She then starts reading aloud places on the 

map. Tanintharyi, a region in Myanmar, is perhaps familiar to her and her cursor moves in an 
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upward direction when earlier she was just moving her cursor around. Her reading aloud of the 

places served two functions: 1) an invitation for Jon to contribute and 2) a way to establish a shared 

understanding of the progress of the task. By reading aloud, it cues Jon as to which region she is 

viewing and for Jon to follow along.  

 Jon shows understanding of Apple’s intent as he starts reading the names of the places as 

well (Turn 2). They do the same for several turns (Turns 1-11). Apple expresses her confusion 

about Lamaing and Payathonzu (Turn 11). This admission that she is unfamiliar with these places 

puts her in a vulnerable position that possibly served as an invitation for Jon to contribute his 

know-how. Jon is deeply engaged with the task as his gaze never left the laptop screen. He also 

comments that there are so many cities that he doesn’t know of in Myanmar (Turn 12), assuming 

a position of vulnerability as well that perhaps fosters group cohesion.  

Apple continues on to read what appears to be unfamiliar places in Myanmar for her (Turn 

13). Jon then comments that Falam and Hakha (their respective hometowns) will also be on the 

map (Turn 14). Jon’s statement could have prompted Apple to start looking for their respective 

hometowns. It is also possible that Jon’s comment lets Apple know that Jon is now onboard on 

what she was trying to do and the teens now have a shared goal of looking for their hometowns. 

Apple’s comment on Turn 15 appear to support the latter proposition when she affirms what Jon 

said about their hometowns. She continues to read the names of the places, perhaps to ensure they 

are in step with one another in their search. She then tells Jon that it is “Right here” in English but 

found it surprising that it is not there. Her use of this simple English phrase directed towards Jon 

is empowering a it could perhaps be a learning/teaching moment for Jon to feel a little more 

comfortable with speaking English. Moreover, Apple did not make an assumption that Jon is 

unable to understand the language he has told her he was having difficulty in.  

Jon in Turn 16 tells Apple in Falam (language) that Falam (his hometown) is not big at all 

and that both places would be at the top. This moment is an opportunity for Jon to share his 

expertise and reposition himself as a co-constructor of knowledge. Apple once again replies in 

English and takes up Jon’s suggestions as she moves the cursor upward and in the opposite 

direction she was moving it earlier (Turn 17). By taking up Jon’s suggestion, Apple reinforces 

Jon’s position as a co-constructor.  

Apple continues to read out the names of places in her search for Hakha, ensuring that Jon 

is aware of what she is doing. Eventually, Apple tells Jon in Hakha (language) that Hakha (her 
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hometown) is not on the map. Jon once again shows his expertise of Chin geography as he directs 

Apple to where Hakha and Falam can be found on the map (Turn 18).  

At this point, MJR (third author) checks in on their work and expresses her surprise that 

Jon and Apple are on Google maps since all the other groups have not used this strategy to look at 

maps (Turn 19). The teens remain deeply engaged on the task as Apple finally finds Hakha (Turns 

20-21). MJR asks them directly what they are trying to find on the map (Turn 22). Apple replies 

to MJR that they are looking for where they lived (Turn 23).  

Apple’s stepping up to answer MJR and through the rest of interactions with facilitators is 

a result of Jon and Apple’s negotiation of contributions and setting of language expectations 

(Theme 1). Jon for the first time in his interaction with Apple leans over and points to the screen 

to indicate where Falam is (Turn 24). This is the first time he has directly touched the laptop 

causing the cursor to highlight Falam. This appears to be an evidence of him taking ownership in 

this contribution. Apple nods (Turn 24) and replies to Jon to acknowledge his contribution (Turn 

26).  

Meanwhile, MJR looks at Apple and asks here “Where are you from?” (Turn 25) to which 

Apple replies to MJR (Turn 27) only after she has replied to Jon (Turn 26). MJR directs a question 

to Jon verifying if he is from Falam (Turn 28) and Apple replies for Jon to confirm (Turn 29). 

MJR queries further how far apart the two places are and Apple says she doesn’t know (Turns 30-

31) and whether she has been “there” [presumably a place on the map] (Turn 32). Apple tells MJR 

that they [presumably along with her family] had to pass by through Rangoon (Turn 33). What 

she implies in her statement is that this was part of her migration path as a refugee. MJR then asks 

Apple as to how they ended up on Google maps looking for their respective hometowns and 

seemingly off task (Turn 34). Apple reasons that they were searching for Indonesia and Malaysia 

to compare the climate (Turn 35). Meanwhile, Jon points to the screen as a bid to contribute. 

 This episode demonstrated that off-task interactions provided opportunities for productive 

engagement. In Jon and Apple’s case, their exploration of the map and finding their hometown has 

helped them care more for their assigned task. It also boosted Jon’s confidence by having ways to 

participate and being repositioned as a knowledge constructor. In the events that succeeded the 

example, we found that Jon contributed more in their sensemaking as they made predictions about 

Malaysia’s climate by drawing from the things they already know. Thus, their off-task wonderings 

were generative. It allowed them to draw beyond their initial frame of reference (the internet) and 
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include things from their day to day lives (funds of knowledge about health, farming, and fishing) 

in their discussion as seen in Transcript 3 and in their finished product (Figure 1). 

 

Transcript 6.3: Apple and Jon predict what may happen 

1 MJR ((to class)): Think about what would happen in animals and human 
life. Don’t say that everything is going to die ((Apple writes on the 
poster paper)) 

2 Jon: We will all die in 3000. ((Apple laughs)) 
3 Apple: I am dying. ((Apple laughs)) 

Apple: Okay I forgot all of what I just said ugh After she [MJR] left, I 
forgot all of them. What should we write? Let us just write it this side. 
((Apple flips the poster)) ((The case of markers are located by Apple’s 
side and she is the only one with a marker)) 
Apple: Number 1, sea level is rising. Number two drought cause by the 
heat from the sun. What would happen? In your opinion, what would 
happen? Malaysia in a hundred year, what do you think would happen? 
((Apple takes out her phone)) 
((Apple’s gaze is on the laptop as she writes on the poster)) 

4 Jon: It will get hotter.  
5 Apple: What’s that? 
6 Jon: I think there will be many hardships for people.  
7 Apple: Why?  
8 Jon: What should I say, umm it will get hotter. I mean the sun will 

get hotter. 
9 Apple: Uhuhmm 
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Transcript 6.3 continued 

10 Jon: Because of that, there will be many dangers for people and 
there might not be water in many places.  

11 Apple: Lots of people will die less population I think it is good. We will 
do it this way.  

12 Jon: People will not die.  
13 Apple: Caused by heat wave. And then?  
14 Jon: There might be many diseases for people 
15 Apple: Living hard because of the farm and ((Apple gazes at Jon)) and 

what should we say? Let’s say seafood.  
16 Jon: Sea food   
17 Apple: Aquatic animal.  
18 Jon: They will die.  
19 Apple: There will be less that live inside. Because like aah what is flood 

in Chin. You know it right. When there is flood, fishes can die and we 
cannot really eat those dead fishes. So because of flood, there might be 
less fishes in ocean. ((Jon nods as Apple gestures by raising her hands 
up and down as she explains to him))  
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Figure 6.2. Jon and Apple's finished poster. Apple’s writings are in purple while Jon’s are in orange 
and green. 

 

 In Transcript 3, there is greater camaraderie between Apple and Jon as Jon reacts with a 

joke (Turn 2) to MJR’s instruction that they should be specific with their examples. In the 

following exchanges, although Apple does the majority of the writing (see Figure 1), she consults 

Jon as to what to write in the poster (Turns 3 and 15) and probes for Jon’s reasoning (Turns 5, 7, 

and 13) clearly positioning Jon as a co-constructor of the knowledge they are generating. This 

positioning is also taken up by Jon as he shares his ideas about how climate change will cause 

hardships for people (Turn 6) due to drought (Turn 10) and disease (Turn 14). Moreover, Apple 

takes the time to explain to Jon “seafood”, an unfamiliar word to Jon (Turns 15-17). In Turn 18, 

Apple forgets the word “flood” in Chin and continues to keep using the English word as she 

explains her ideas about how flood kill fishes. She understands that though Jon may not have the 

English word for flood, he understands the idea of flood. More importantly in this episode, Apple 
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draws on an example from Chin way of life by her seafood example. As she explains it to Jon, she 

assumes that Jon knows that in Chin when there is flood and there are fishes they cannot really eat 

it.  

6.8.3 Theme 3: Learners attempted to forward one another’s learning by 
soliciting one another’s ideas about climate change and tasks, and at 
times engaging in disagreements. 

 For the third theme, we share two examples to demonstrate how learners forwarded each 

other’s learning through scientific argumentation. In our examples, scientific argumentation 

occurred when learners examined and refined their own thinking to both persuade peers of an idea 

and evaluate available explanations and counter-arguments (Berland & Reiser, 2009). This 

required learners to negotiate between being a knowledge critic in one moment and a knowledge 

constructor in another moment. 

 In the first example, Thiri and Da Zin flexibly used Hakha and English along with gestures 

and changes in posture as they negotiated between their differing ideas on what to research. MJR 

had asked Thiri and Da Zin about the impacts of climate change. Da Zin forwards the idea that 

farmers “couldn’t farm” because “there wasn’t much of water, there wasn’t rain.” Building on Da 

Zin’s idea, Thiri asks whether farming is “popular in Sydney or something?” MJR urges them to 

find out and leaves. The following conversation then ensues. 
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Transcript 6.4:  ‘.wait, is Sydney like farming, is it popular in Sydney or something?’ 

1  ((Thiri and Da Zin are seated a seat apart. The shared laptop is in their 
midst)) 
((Thiri types “Climate in Sydney Australia” on the shared laptop. Her 

own laptop is on her right)) 
((Da Zin’s gaze is directed towards the shared laptop.))  

 
2  Da Zin: So, why don’t we write about farmers that we just talked about? 

((Thiri looks away from the laptop and looks towards Da Zin)) 
3  Thiri: Do they also do farming in Sydney Australia?  
4  Da Zin: In what she [MJR] said 
5 Thiri: Uhuh  

((Thiri turns her body towards Da Zin and remains facing her 
throughout this transcript)) 

 
6  Da Zin: We will write the effect of climate change first, and then with 

Sydney like, you know we will make that effect connect   
((Da Zin makes an open palm gesture on the poster paper)) 
Da Zin: with Sydney. Like with Sydney, does this happen in there as 
well? 

7  Thiri : Ahhhh. Do you want to do it like that? 
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Transcript 6.4 continued 

8  Da Zin: I guess it is like that. In what she [MJR] just said, we will find 
climate effects and then see if that also affects and what it's going to be 
like after in 100 years, I guess it’s something like that  

9  Thiri: Uhuh. I was thinking we should just like find out how it is like 
you know in Sydney right now  
((Thiri taps on the keyboard. Da Zin leans in towards Thiri)) 
Thiri: and then uhm the problems that it's facing  
((Thiri taps on the poster paper)) 

Thiri: and then after the problems we can write out what will happen. 
10  Da Zin: Hmmm. Yeah, we can do that 
11 Thiri:  or what you said was all of the climate change problems  

((Thiri makes an open palm gesture to Da Zin)) 
Thiri: and then like similarity   
((Thiri makes a circular gesture over the poster paper)) 
Thiri: to the Sydney Australia problems. Which one do you wanna do?  

 

 

Da Zin brings up “farmers” as a possible direction to pursue (Idea 1) since they had just 

talked about it with MJR (Turn 2). Earlier, Da Zin posed that farmers could not farm if there was 

no water. Thiri evaluates Idea 1 and challenges it by suggesting a criterion of relevance – whether 

farming is also done in Sydney (Turn 3). Da Zin offers that Idea 1 aligned to what MJR has said 

in a bid for Thiri to agree given MJR’s authority as a facilitator (Turn 4). However, Thiri’s 

question pushes Da Zin to recognize this underlying criterion of relevance and reframe Idea 1. 

Thiri’s rapt attention towards Da Zin as indicated by her body posture (Turn 5) encourages Da 

Zin to share her reframed idea. Thus, in Turn 6, Da Zin builds on Thiri’s criterion of relevance 

and considers other factors of climate change and suggests connecting the effects of climate change 

to Sydney (Idea 2). Thiri expresses her openness to Idea 2 (Turn 7).  Da Zin maintains her hedging 

language to indicate to Thiri that she is open to other ideas but also reminds Thiri regarding MJR’s 

instructions and stresses that alongside finding the effects of climate change, they also have to 

predict what it will be like after 100 years (Turn 8). In Turn 9,Thiri suggests focusing on Sydney 

and its current problems then making a prediction based on it (Idea 3) to which Da Zin also 

expresses her willingness to pursue Idea 3 (Turn 10). Finally, in Turn 11, Thiri restates the ideas 

that they have at the moment, revoices Da Zin’s idea and seeks Da Zin’s thoughts on which one to 

pursue. This excerpt shows how the ideas evolved over several turns as Thiri and Da Zin 
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considered, evaluated, and negotiated between pushing their own ideas forward and being willing 

to change their mind to consider their partner’s ideas.  

As they engaged in this “exploratory talk” (Michaels, Shouse, & Schweingruber, 2008; 

NRC, 2007), their flexible use of Hakha and English along with the gestures that punctuate their 

explications has allowed them to engage in sense-making by conversing in their language of ideas 

(Bunch, 2014) rather than worrying about how to communicate in English. Their flexible language 

use has allowed them to “clarify their initial ideas and engage one another to listen, attempt and 

build on those ideas and adjust or improve on them” (p. 103, Michaels et al., 2007). Their 

expressions of openness to new ideas and willingness to negotiate was shown in the way they 

angled their body posture to each other and their utterances expressing agreement (e.g., “Uhuh”, 

“Ahhh”). This openness has encouraged one another to express their thoughts they may not be 

certain about and created an environment that supported their equitable participation (Vossoughi, 

2014).   

 In our second example, we look at a disagreement that ensued between Nyein and Lin Bo 

as they made climate change predictions on what will happen to Baghdad, Iraq 100 years from 

now. At first glance, Nyein and Lin Bo had what looked like an unequal collaboration in which 

Lin Bo dominated as Nyein took his direction in creating the poster they were making to represent 

their work. But earlier in their group work, Lin Bo had taken up Nyein’s idea to make the prediction 

based off data about the climate in Baghdad 100 years ago.  Here, they discuss with the facilitator, 

MT, how to represent the data that led to a disagreement on how to interpret a graph they found 

on a website about climate change prediction. When this moment begins, Lin Bo is sitting on top 

of the desk with the shared laptop perched on his lap. He has been toggling the mousepad and 

interacting with the interface while Nyein looks on and comments. Lin Bo’s positioning in relation 

to Nyein – sitting up on the desk with the laptop on his lap- gives him a more dominant position 

as he is on the same level with MT, the facilitator. Meanwhile, Nyein sits in a chair, her gaze 

essentially eye level with the laptop but below where MT is situated. 
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Transcript 6.5: “It’s going up” 

1  MT: How does it look like, like so if you change the time period, how does 
it look like, is it changing?  
((MT points to the laptop which is sitting in Lin Bo’s lap)) 
((Nyein is seated facing the camera, gazes up at MT as MT poses her 
question)) 
((Lin Bo sits on the desk, gazes down at the laptop in his lap)) 
 

 
 
 

2  Nyein [whispers]: ch-changing 
((Nyein leans forward toward computer in Lin Bo’s lap))  
 
 

 
 
 

3  ((Lin Bo looks at MT)) 
Lin Bo: If it’s a hundred years later  
((Lin Bo looks back at the screen)) 
Lin Bo: -or now? 
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Transcript 6.5 continued 

4  MT: Yeah - why don't you look at 1900 to 1930?  
 

((Lin Bo clicks on 1900-1930, graph changes)) 
 
 

 
 
 

 MT: What is it showing you? 
5  Lin Bo: To me it looks the same-  

((Lin Bo looks to MT)) 
6  Nyein: IT’S GOING UP 
7  MT: It’s the same. 
8  Nyein: It's (.) going (.) up. 

((Nyein leans back and looks up at Lin Bo)) 
9  MT: Nyein says- 
10  Lin Bo: All right ((Lin Bo touches his collar)) 
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Transcript 6.5 continued 

11  MT: - it's going up  
12  Lin Bo: Let’s look at it again 

((Nyein pushes hair out of face and leans in toward the laptop in Lin Bo’s 
lap)) 

((Nyein points to the graph)) 
Lin Bo: Thirty right, put your hand on the thirty 

((Lin Bo toggles graph. Nyein has her hand on the screen)) 
13  Nyein: I mean - just a little 
14  Lin Bo: And now 2000  

((Lin Bo changes graph to show data for 1900-2012)) 

 
15  MT: It's now thirty degrees Celsius 
16  Nyein: It was, it was at uh nine or eight 
17  Lin Bo: See 

((Lin Bo moves mouse over graph as it changes)) 
18  MT: It’s higher 
19  Nyein: It's getting a little higher 

((Lin Bo mouses over graph, tracing the change)) 
20 MT: It’s higher, right?  

((MT quickly moves forward to point at the screen then stands back up)) 
21  Lin Bo: Yeah, I see it ((Lin Bo leans back)) 

 

 

In this excerpt, Lin Bo and Nyein are deciphering the meaning of historical temperature 

and rainfall graphs they found about Baghdad. In Turn 1, MT asks them to compare time periods 

using the graphs. Nyein whispers that the graph changes as she leans forward to examine the graph 

on the screen on Lin Bo’s lap, offering her interpretation of the graph in a hesitant manner due to 

its lower volume (Turn 2). Lin Bo looks to MT to request clarification if she wants them to 



 

201 
 

interpret if the graph is in the current time or if she wants them to predict what will happen in 100 

years (Turn 3). MT suggests they look at the time frame from 1900-1930 and Lin Bo clicks on 

that trend, the graph changes to show the temperature and rainfall data for that time period and MT 

asks them to interpret it (Turn 4). Contrary to what Nyein has just stated in Turn 2, Lin Bo states 

that it looks the same to him (Turn 5). Lin Bo appeals to MT as he answers, turning to look at her. 

Nyein disagrees, asserting that the graph is going up (Turn 6). MT repeats Lin Bo’s assertion 

(Turn 7), but Nyein restates her claim in a punctuated and even tone, looking up to make eye 

contact with Lin Bo as she does (Turn 8). MT restates what Nyein has said (Turn 9, 11). MT’s 

speech overlaps with Lin Bo who touches his collar as he is challenged by Nyein (Turn 10). Lin 

Bo suggests that they look at it again (Turn 12) clearly asking for evidence to persuade him to 

change his stance. As Lin Bo and Nyein are in disagreement at this point, Lin Bo’s use of his 

position perching the laptop on his lap affords him information that he can use to control the 

direction of their argument. Lin Bo then directs Nyein to put her hand on the thirty on the graph 

(Turn 12) as he toggles the interface to the other graph so they can compare the graphs from 

different time points. Nyein refines her assessment of the graph stating that it has [changed] “just 

a little” (Turn 13). By doing so, Nyein acknowledges Lin Bo’s point yet clarifies her view point 

that though “just a little” the graph is changing. Lin Bo further interacts with the graph, clicking 

on data for 1900-2012 to compare to the data for 1900-1930 (Turn 14). MT states that it now reads 

30 degrees (Turn 15). Nyein refines her argument further, claiming with specific numbers (“nine 

or eight”) what the temperature had been before (Turn 16). Lin Bo attempts to provide a 

counterargument and evidence by his bid for MT and Nyein to direct their attention to the graph 

as he traces the change (Turn 17). MT takes up Nyein’s claim, restating that it is higher (Turn 

18). Nyein restates her claim that the temperature changes on more specific terms: “It’s getting a 

little higher” as Lin Bo makes use of the graph, tracing the path of the change in temperature to 

confirm (Turn 19). MT requests affirmation of Nyein’s claim (Turn 20), to which Lin Bo 

concedes the point (Turn 21). As he concedes, Lin Bo leans back slightly giving up some space 

was occupying (Turn 21).  

Lin Bo and Nyein engaged in productive disagreement about the graphical representation 

of the temperature trends in Baghdad over the course of the last 100 years so they could make a 

prediction about the next hundred years based on evidence. They listened to one another’s ideas 

and made arguments from the graphical data they had on the laptop. Periodically throughout this 
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moment, they adjusted their body positioning to better address the task at hand and to gesture to 

the data they are interpreting on the laptop.  

By confronting counter-explanations, learners refine their understanding of science content 

and develop stronger arguments (Kuhn, 2010; Sampson & Clark, 2009). Nyein clarifies her 

argument as Lin Bo disagrees with her. As they examine the graph together, Lin Bo remains in 

control of the interface, giving him more power over assessment of the graph. Yet as they place 

their hands on the graph and use the cursor as an extension of their pointing gestures, Nyein 

concedes her point slightly and Lin Bo looks further into the data. Their interaction with the graph 

allows them to come to a greater agreement on what it represents.  

These examples demonstrate that learners support and sustain one another’s science 

learning and engagement through openness to one another’s ideas and pushing each other to clarify 

their thoughts, even if it leads to disagreements. They communicate in ways that allow them to 

make full use of their communicative modes – whether through translanguaging or use of 

multimodality – so as not to restrict the ways they discuss their science ideas. 

6.8.4 Theme 4: Learners find multimodal ways to contribute 
beyond use of verbal language. 

For the fourth theme we focus on how learners made use of non-verbal or paraverbal modes 

to contribute to sense making within their groups. We recognize that the communicative meaning 

of an action is arrived at through all modes in conjunction with one another (Kress, Jewitt, Ogborn, 

Tsatsarelis, 2014). Here, we place our analytic lens on the importance of other modes beyond 

language to show youth’s knowledge and contributions.  

In this example, Efraim who was collaborating with Nwe used gestures, material resources, 

and his home language (Falam) to contribute to his group’s prediction for the climate in 

Indianapolis. While Nwe and Efraim do not share a common L1, earlier in this session, they 

negotiated that they would be able to communicate using their respective home languages if 

necessary as they can somewhat understand one another’s language. As they are interacting with 

MJR, who does not share their home language and speaks to them in English, they use English for 

the ensuing interaction. We focus on the relevance of modes beyond English to make sense of their 

contributions. 
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 Just before the event begins, Efraim found a website that has information directly related 

to climate predictions in Indianapolis and handed his laptop to MJR so she and Nwe can see it, 

thereby sharing resources to further the group’s work and showing his engagement in the 

prediction task. While Nwe and MJR are speaking about the data on the screen, Efraim shows 

attentive behavior by leaning in and directing his gaze towards Nwe and MJR. Nwe begins by 

examining the differences between trends on the graphs, but expresses uncertainty as this task 

requires her to make use of the word “emission” she has just recently learned. As this example 

begins, MJR prompts them to interpret the data after explaining what “emission” means.  

We note that this analysis is based off on video data only as we do not have screencast data 

of the laptop they were using because Efraim used his personal computer in this interaction.   

 

Transcript 6.6: “I don’t understand” 

1 ((Efraim, MJR, and Nwe are seated at the corner of three desks with MJR 
seated in the middle and Efraim to her left and Nwe to her right)) 
((Efraim, MJR, and Nwe direct their gaze toward the laptop which is on 
the desk in front of MJR)) 
 

 
2  MJR: I think so, yes, let’s see so this one, this color means what? Lower 

emission, higher emission, days that are over 90 Fahrenheit, I don't 
understand exactly what this graph represents, what do you think? So – 
((MJR points to screen, places hand on chin)) 
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Transcript 6.6 continued 

3  Nwe: Th- uh err –  
4  MJR: – The orange, yeah – 
5  Efraim: – there uh twenty-seven  

((Efraim points to computer screen)) 

 
6  Nwe: I think this is temperature-  

((Nwe points to screen)) 
7  Efraim: Temperature 

((Efraim moves hand to point at different part of screen)) 
8  MJR: temperature but 
9  Efraim: Forty. Umm 
10                  MJR: Wait no, it says it’s day per year over 90 Fahrenheit so it means 

that on this year the days that are over, the temperature is over 90 degrees 
is 80, isn't it? 

11  Nwe: I don't, I don't understand. 
((Nwe touches hair, leans back.)) 
((MJR looks at Nwe, touches neck))  
((Efraim leans back, touches neck)) 

 
Nwe: It's kind of complicated ((Nwe laughs)) 

12  MJR: It is yeah, it is, it's hard 
((Efraim leans forward again to look at computer))  
((Nwe laughs, leans forward to look at computer again)) 

 

 

Efraim, MJR and Nwe are oriented toward the laptop which is placed directly in front of 

MJR, who is seated in the center (Turn 1). MJR draws Nwe and Efraim into interpreting elements 

of the graph by asking about what the orange parts represent. MJR gives a few ideas but hedges 
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her language, thus, positioning Nwe and Efraim as knowledgeable by expressing her uncertainty 

and asking for their ideas (Turn 2).  

Nwe clarifies that MJR is indeed asking about the orange part of the graph (Turns 3-4) 

and offers that she thinks it is temperature and points to the screen (Turn 6). Efraim points to the 

screen and reads “there, uh twenty-seven” then “temperature” and “forty” (Turns 4, 6, and 8). 

Efraim, Nwe, and MJR collaboratively juggle multiple subtasks needed to understand the graph. 

Each individual point out parts of the graph that they think is important or can make sense of: 

Efraim looks at numerical values, MJR looks at color coding, and Nwe looks at labels 

[temperature]. Their contributions illustrate the complexity of interpreting scientific information 

which requires negotiation across symbolic representations such as graphs, numbers, color, and 

labeling (Kress et al., 2014).  

MJR states that the graph cannot be about temperature alone as there is the representation 

of how many days are over 90 degrees [Fahrenheit] (Turn 10), contradicting Nwe’s interpretation 

that the graph is about temperature alone. During this moment, MJR, Nwe, and Efraim are leaned 

in looking at the computer with the graph on it. They show that they are collaboratively working 

to understand the data by reacting in a coordinated manner (Turn 11). When Nwe says that she 

does not understand, all three lean back and touch their necks, using gestures and proxemics to 

echo one another’s uncertainty (Turn 11). They then lean back in to work at interpreting the data 

as MJR agrees that it is “hard” (Turn 12). This coordination of their bodies shows the importance 

of bodily coordination in making sense of data, where the socioemotional aspects of collaboration 

such as echoing others feelings in interaction are important for maintaining group cohesion and 

group membership (Collins, 2004).  

MJR and Nwe then discuss the text associated with the graph. Efraim leans in and directs 

his gaze toward the computer during this time, showing his continued engagement. The following 

transcript shows the interaction as MJR is getting up to leave Efraim and Nwe to work.  
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Transcript 6.7: Continuation of Transcript 6.6 

1 MJR: …What’s the impact of climate change that you are seeing here? 
What do they say here? 

2  Nwe: Ohhh a lower emission, like it’s less a day but, for the higher it’s like 
– Ah, I don’t know 

3  MJR: Okay, so spend some time – I think this website is right, good job 
finding this  
((MJR looks at Efraim)) 
MJR: Okay, so just read through and think about it and talk to each other 
to figure it out. I think you do have an idea, so, um, okay?  

4  Efraim: It’s been one hundred years, right? In 2070, the temperature is 
40, and after that at 2099, it’s 80. The way it increases… 

 

 

MJR asks Nwe to give an interpretation of the graph based on the text (Turn 1). Nwe 

expresses that she still does not know what the data says about climate change (Turn 2). Efraim 

responds with an explanation of the graph in Falam – showing not just his understanding of the 

discussion Nwe and MJR have just had, but also that he has some understanding of the meaning 

of the graph and can explain it to Nwe in his home language (Turn 4). Moreover, Efraim makes 

use of his linguistic resources to offer Nwe an explanation in his home language. New had a better 

grasp of the graph due to Efraim’s explanation that the conversation Nwe just had with MJR in 

English.  

Efraim’s description is linked to the graphical representation as he references specific 

temperatures and dates. The significance of these graphs for their prediction is evident when 

examining the poster they created (Figure 6.3). On the upper righthand corner of the poster, they 

have a bar graph with orange and gray bars labeled with a range of years on the x-axis and 

unlabeled numbers on the y-axis. While we do not have access to the website graph via screencast 

data for this group, we believe that this is a representation of their interpretation of that graph based 

on the scales and color choice.  
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Figure 6.3. a) Poster created by Efraim and Nwe and b) Original graph where the drawing on the 
upper right-hand corner was based on. 

Photo credit: 
https://ucsusa.org/sites/default/files/legacy/assets/documents/global_warming/climate-change-
indiana.pdf 

 

A quick search of the internet led us to a graph published in an article written by the Union 

of Concerned Scientists (2009), which we believe was the graph Efraim and Nwe were discussing. 

Although Efraim’s explanation had incorrectly attributed the y-axis (number of days per year when 

the temperature is above 90 Fahrenheit) as temperature in his explanation, we argue that this was 

still a sophisticated display of his scientific understanding of the graph. He was able to infer a 

relationship between the y-axis and x-axis (time period) and attributed that such a correlation has 

dire consequences. His contribution was valued and thus was included in their final product. In 



 

208 
 

addition, the graph on the upper left side of the poster shows greenhouse gas emissions that MJR 

and Nwe were discussing. These two graphs are shown in conjunction with Nwe’s writing about 

climate change in the lower left-hand corner. On the lower right-hand corner, Efraim has drawn a 

bear on its back, a dried up well, and a withered tree. These drawings were negotiated with Nwe 

as a way for him to contribute a drawing in lieu of writing on the poster as Efraim said he was not 

good at writing. This is a sophisticated and contextualized representation of his understanding of 

the effects of climate change. The overturned, dead bear implied animals dying; the withered tree 

signified the death of plants, and drought was represented as a well with dried ground which he 

describes as “the water holes back in Myanmar a long time ago” (English translation).  

 The shifting use of modes shows complexity in the ways that learners participated in the 

learning task. Efraim’s adjusting the workspace to allow for access to the web resource he found 

reorients their group configuration by providing a focus for discussion. They collaboratively made 

sense of the graphical representation and Efraim made use of his L1 to explain the graph.  Their 

interpretative work was then renegotiated into a multimodal representation in which combined on 

graphs, written words, and illustrations (Bezemer & Kress, 2015).This example shows the 

sophisticated ways learners made use of multimodality to support and foster one another’s learning. 

6.9 Discussion 

This study explored the ways multilingual learners supported one another’s science 

learning and engagement by looking at the interactions among dyads of learners with different 

home languages and degree of comfort in using English. We have found that learners exert efforts 

to establish status (Cohen, 1994) – usually in terms of academic status and/or English language 

proficiency- as it shapes the interaction of the dyads. Status within the dyads appear to be highly 

influenced by the language use determined by the setting and the situation. 

Learners established status by engaging in social conversations to get to know one another. 

They explored commonalities in age, grade levels, hobbies, mutual friends, and experiences as 

possible ways they may “become friends”. Since we worked with resettled refugee youth, they 

talked about their migration experiences and schooling experiences. This was especially true for 

groups where one of the learners still attended EL classes (such as Jon and Apple and Efraim and 

Nwe). They talked about their struggles of being displaced from their home countries and the 
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challenges they met adjusting to their new home. Difficulties in learning English came out a lot in 

their conversations.  

The perception that there is an expectation of English as the language of display in the 

afterschool program had various consequences in the youths’ interactions. Though we deliberately 

did not impose an English only environment and encouraged them to use languages they were 

most comfortable in, English proficiency still mediated learners’ access to learning tasks. 

Participants needed to communicate with facilitators and understand instructions given in English. 

They also had to read texts and activity handouts written in English. When doing online research, 

they used English keywords that led them to webpages in English. Thus, their English proficiency 

influenced their participation expectations – that is, what roles they played in the group tasks (e.g., 

the most English proficient participant usually is tasked as the speaker of the group) and what 

artifacts they are freely able to access (e.g., laptops usually are given to the most English proficient 

participant).  

However, English proficiency did not hinder youth’s collaboration in this particular 

population. Given their nature of wanting to help peers (Ryu & Tuvilla, 2018) and possibly having 

similar schooling experiences where their ideas are delegitimized due to their difficulty in 

expressing their ideas in English, the youth constantly positioned one another as co-constructors 

of knowledge and having legitimate ideas. They did so by constantly soliciting each other’s ideas. 

We acknowledge that this may be due in part to the ill-natured structure of the task wherein 

“correct answers” were not easily found. Because the youth were tasked to make predictions about 

what climate change would be like in their chosen cities, the youth had a lot of freedom to do as 

they see fit and present and value their ideas in creative ways. Two focal dyads (Jon and Apple, 

Efraim and Nwe) kept asking the facilitators whether “there is no right or wrong answer” and 

whether the task is asking for their “opinion”. This is an affordance of the afterschool setting that 

we argue is crucial for developing youth’s scientific thinking without the pressure of grades. 

Social conversations at times served as a bridge towards greater science engagement. We 

shared one example in depth where Jon and Apple used Google Maps to search for their hometown 

when they were doing research to compare Malaysia and Indonesia. We argue that off-topic 

conversations may play a fruitful function for learners to establish ownership of the task and 

agentively decide the direction they accomplish the task. Learners bring a wealth of knowledge 

and providing space for learners to explore their own ways of thinking must be encouraged.  
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In any collaborative effort, disagreements are expected. The youth appealed to the authority 

of the facilitators to persuade their partners of their emerging ideas. However, the most successful 

groups in terms of forwarding each other’s science learning were the ones who pushed each other’s 

thinking and solicited one another for evidences and counter-arguments.  We saw how Thiri and 

Da Zin fostered an environment where they were able to push one another to clarify their ideas. 

They were open enough to change their minds and take into account their partner’s feedback. Lin 

Bo and Nyein engaged in productive disagreement and pushed each other to provide evidence to 

try and persuade the other. In terms of scientific practices, they were “asking questions and 

defining problems, analyzing and interpreting data, using mathematical and computational 

thinking, and engaging in argument from evidence” (NSTA, 2009).  

6.9.1 Affordances of translanguaging and multimodality in Project 
RESET 

 In three of the focal dyads (Jon and Apple, Thiri and Da Zin, Efraim and Nwe) we found 

examples where youth translanguaged in their interactions. The different dyads flexibly moved 

between languages for specific purposes. In Jon and Apple’s case, what was most striking was 

how they were able to communicate despite not speaking a common language. It is important to 

mention that Jon attempted to use Apple’s language which we argue not only displays his grasp of 

different Burmese ethnic languages but also showed his willingness to communicate openly with 

Apple. Apple’s attempt to use her home language more showed her attempt to ensure that Jon 

participated in the idea generation as well as poster making. In the moments Apple switched to 

English, she used phrases that were more accessible for Jon. In attempting to explain “flood” she 

did not deem Jon lacking in understanding of what flood means despite not knowing the term. We 

see how Apple consistently positioned Jon as an able contributor to the task – and in turn, Jon 

found many ways of contributing to their group output. During their search for their hometown we 

saw how Jon had a lot of knowledge about Myanmar’s geography and when they were predicting 

outcomes for climate change in Malaysia, Jon also had a lot of ideas he shared. In their final output, 

given their perception that the language of their product must be in English, Apple did the bulk of 

the writing. Yet we also see Jon’s drawings of the graph and illustrations of the world. This is 

evidence of Jon’s science engagement.  
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We observed the same in Efraim and Nwe’s case wherein their interactions were mostly in 

their respective home languages. Efraim’s contribution to the sense making were substantial to the 

dyad’s understanding of climate change in Indianapolis. He found the webpage which had 

important information about gas emissions. Despite the initial confusion as to what the graph 

meant, Efraim was able to decode the meaning of the graph and eventually found a way to explain 

to Nwe. Here we find evidence that Efraim may have limited ways to articulate his ideas in English 

yet his grasp of the scientific phenomena was immense. We see it time and again in these cases 

that English proficiency does not determine the depth of scientific understanding.  

In Thiri and Da Zin’s case, their flexible use of Hakha and English has allowed them to 

explore their ideas without the restriction of speaking only in English. We argue that 

translanguaging is empowering in such that their home language gives them access to scientific 

sense making and does away with the notion that science can only be learned through the English 

language. 

In addition to translanguaging, multimodal ways beyond language not only affords learners 

new ways of sense making but also ways to display their knowledge. We demonstrated how Jon 

was able to showcase his knowledge of geography and contributed to their group task. We saw 

how Efraim decoded the meaning of a graph and explained it to Nwe. We also saw how Lin Bo 

and Nyein used the graph to engage in productive disagreement. Efraim and Jon contributed to 

their respective posters by creating graphs and pictures to signify their understanding of climate 

change. These are evidences that multimodality are not merely scaffolds for ELs but authentic 

ways of showcasing their knowledge. By being able to contribute in their group tasks, they expand 

the ways they participate and reposition themselves as able contributors and not merely as learners 

that require help. We argue that multimodal ways empower the youth in their science engagement 

and learning. 

6.10 Conclusions 

There are about 7000 languages spoken globally (Lewis, 2009) yet only a handful of them 

are used as language of instruction (Walter & Benson, 2012). Despite the worldwide shift towards 

a multilingual reality, schools remain staunch on monolingual language practices complicit with 

the dominant power structure (Bourdieu, 1991). Multilingual learners continue to be educated in 

the dominant language without leveraging their home language practices (Garcia & Wei, 2014).  
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 In the field of science, the dominance of English is well documented. (Ammon, 2001) 

Most tertiary levels of education is taught only in English such as in the case of Israel, Philippines , 

Austria, and Switzerland (Carli & Ammon, 2007). This is problematic when we consider that most 

science classes are already taught in ways that do not provide learners opportunities to engage in 

dialogic argumentation (Driver, Newton, & Osborne, 2000; Lemke, 1990; Mortimer & Scott, 2003; 

Pimentel & McNeill, 2013).  Monologic forms of classroom discourse via Initiation-Response-

Evaluation (IRE) pattern (Cazden, 1988; Sinclair & Coulthard, 1975) are still the prevailing frames 

of instruction in science classrooms (Christodoulou & Osborne, 2014). When compounded with 

the conflation of English proficiency to scientific acumen, learners are shortchanged in their 

scientific sensemaking. 

What disadvantages are there when learners are not allowed to use their language? There 

is a reinforcement of the belief that their home language does not give them access to scientific 

sense making as well as a belief that only through learning English can one learn science. This is 

certainly not true, otherwise countries such as Finland, Norway, China and Japan who teach 

science in their own languages would be lagging behind now (Carli & Ammon, 2007). Moreover, 

having a pre-requisite of English proficiency to learning science distances the lay person from 

science. It is a way that knowledge distribution becomes inequitable in such that only the elite few 

who can afford English language lessons can gain access to science knowledge. We also see how 

this tracking of ELLs have disqualified learners from getting quality science education and better 

opportunities such as in the case of learners who are barred from taking AP Classes (Kanno & 

Kangas, 2014; Callahan, 2018). 

Logistically, we are not campaigning that English language be done away with, but that 

learners be allowed to practice complex language and multimodal practices and not be hindered 

with English use. Learners have taught us time and time again that they know more. As educators, 

the onus is on us to understand exactly what learners bring to the table and not make assumptions 

on what they know and do not know. We do our learners a great disservice by setting low 

expectations in their science content knowledge because we are unable to access what they know. 

Science in our view is a way of thinking and is not articulated on one language alone. 

Historically, science was communicated in multiple languages and only due to the rise of the 

United States as a super power has English become an unofficial lingua franca of science due to 

the monopoly of English texts. This does not bode well for diverse ways of thinking. We are 
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limiting ourselves from harnessing our full scientific capability if we do nothing to break these 

imposed language barriers.  

On a final note, our views on how learners can be empowered by translanguaging and 

multimodality echoes that of Alim’s (2005) conception of critical language awareness. Critical 

Language Awareness “views educational institutions as designed to teach citizens about the 

current sociolinguistic order of things, without challenging that order, which is based largely on 

the ideology of the dominating group and their desire to maintain social control. This view of 

education interrogates the dominating discourse on language and literacy and foregrounds… the 

examination and interconnectedness of identities, ideologies, histories…, and the hierarchical 

nature of power relations between groups” (p.28). In equipping learners an awareness of their 

communicative behaviors, they can channel their abilities in ways that can transform their 

conditions. We find that despite our efforts in valuing youths’ diverse language and multimodal 

practices, youth would still conceive their lack of English proficiency as a deficiency in their 

science engagement despite evidence that suggests they are able to engage in science successfully 

in their own languages. We find that this is a reflection of the messages of “discrimination”, 

“racism” and “stereotyping” that youth encounter in the society. Thus, if we are to foster 

empowerment in our learners, we must confront the “harsh ways of the world we live in” (Sledd, 

1996, p. xx). We need to rethink our pedagogy and teach not just our marginalized learners but 

learners of the dominant society as well that different ways of doing does not mean deficient. We 

can encourage translanguaging and multimodal practices in our learning settings in such that it 

becomes a norm. We need to inculcate in our learners the notion that English proficiency should 

not be the factor that determines one’s science learning and engagement. Rather, one should draw 

on their multiple competencies and multimodal ways to successfully navigate their science 

learning and engagement.   

6.10.1 Practitioner/Research implications 

In this paper, we explored the ways multilingual youth engaged in collaborative science 

practices and supported one another’s science learning and participation by drawing on their rich 

linguistic and communicative resources. We found that through strategic use of multiple languages 

and communicative modes beyond the spoken word they were able to leverage their sense-making 

practices. In doing so, they further their own and their peer’s understandings by making it possible 
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to forward ideas that they would have otherwise not been able to share because of their perceived 

limited English proficiency. Because learners’ ideas are listened to, considered, and valued, this 

creates a more equitable learning environment. We recognize that linguistic borders in schools 

keep ELs from participating in science learning. In science where vocabulary and discourse are so 

important, limited English proficiency can make it challenging for teachers to recognize the depth 

of EL’s understanding making it difficult to build on what students already know. But by 

encouraging multilingual collaborations in open-ended tasks, students may value the knowledge 

of their peers in ways teachers may not be able to and offer a supportive environment for science 

learning.  
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 CONCLUDING REFLECTIONS 

This dissertation has investigated minoritized learners’ science engagement in an 

afterschool program through multimodal interaction analysis. Specifically, I sought to answer two 

research questions: 1) ‘How do multilingual learners use multimodality in their science 

engagement ?’and 2) ‘How does the use of multimodality afford productive science engagement?’. 

In this chapter I revisit these two research questions and pinpoint the findings that emerged as a 

result of the preceding analysis of the corpus of data. In addition, I reflect and conclude on the 

conceptual, analytical, and methodological contributions of this study. Specifically, I highlight the 

contributions of this study and consider its general relevance and point out implications of my 

work on the dimensions of teaching and research. Finally, I present some areas yet to explore and 

suggest recommendations for relevant future research. 

7.1 Revisiting the research questions 

7.1.1 How do multilingual learners use multimodality in their science 
engagement? 

Analysis of the corpus of data showed that learners used multimodality to achieve their 

science learning goals. In the afterschool context, learners’ goals are of two themes: 1) to 

participate in the afterschool program equitably by sharing opportunities for learning and 2) to 

pursue science ideas for their own and others’ learning. In this work I broadly operationalized 

learners’ science engagement as the activities that learners engaged in that led towards their 

increased participation in the emerging norms of the afterschool program (Lave & Wenger, 1991). 

To accomplish learners’ goals, they used multimodality in their science engagement. First, learners 

used multimodality to negotiate equitable participation. Second, learners used an ensemble of 

modalities in their co-construction of knowledge.  

In this work, I viewed participation as the negotiation of group membership, roles, and 

cognitive authority. Preceding analysis demonstrated that these various aspects of their 

participation were negotiated through strategic use of modes. In the analysis, I recognized that 

learners’ goals at times worked towards or against group goals. The nuance seems to lie in terms 

of whether they valued group goals (e.g., achieving the objective of the activity they are engaged 
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in in a coordinated and equitable manner) or their individual goals (e.g., contributing meaningfully 

towards the achievement of the goal) in the moment-to-moment. Actions that worked in 

congruence with group and individual goals were encouraged within the groups while actions that 

caused disagreements between group members were negotiated further. 

In terms of specific function of modes in learners’ negotiations of participation, several 

themes stood out in the analysis. First, proxemics gave insights into group membership, internal 

dynamics, and the kinds of collaborations that ensued in small groups. While the general layout of 

the setting plays an important influence in how learners arrange themselves, learners also configure 

themselves that indicate their comfort level working with a group. Second, material artifacts played 

a role in how learners chose their roles in group tasks. Material artifacts bring to bear a status in 

which some material artifacts are more desirable than others. I argue that learners place value on 

material artifacts by virtue of how the material helps learners achieve their goals. In general, 

learners appear to prefer materials that provide learners access to information or provide 

permanence to their contributions as dictated by the learning goals of the task. Additionally, 

learners’ access to material artifacts and thus, their choice of role is also dictated by learners’ 

status. Therefore, when learners have high status, learners appear to have more access to their 

preferred material artifacts. Finally, learners used an ensemble of modes to negotiate cognitive 

authority. Learners used gestures, material artifacts, images, along with utterances to express 

agreement/disagreement and persuade one another when there are differing ideas. While utterances 

were key in the negotiations of cognitive authority, there were multiple instances where 

negotiations were only through other modes that did not include utterances. Thus, in this sense, 

multimodality should not be overlooked in these negotiations of participation. 

7.1.2 How does the use of multimodality afford productive science 
engagement? 

In this work, I used Engle and Conant’s (2002) framework for productive science 

engagement. In my analysis, I found that the use of multimodality was distributed in the co-

construction of knowledge. By distributed, I refer to the ways learners coordinated with one 

another using an ensemble of modes in their generation of knowledge. This is reasonable to argue 

as Roberts and Rogoff (2012) also found the same in their work where they saw how Mexican-

heritage children used their “hands and eyes” to help one another. The argument I add to this 
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conversation is to point out that the embodied mode may not necessarily be manifested by one 

individual alone; rather co-construction can also occur as an ensemble of different modes as 

performed by multiple learners. In this case, the co-construction of knowledge occurs in multiple 

modes by multiple learners.  

In fostering one another’s science engagement and learning, multilingual learners negotiated 

language expectations through translanguaging. Their flexible use of all communicative modes – 

all languages in their repertoire as well as the different modes – provided learners the freedom to 

contribute without being limited to articulate their ideas in English alone. These language 

negotiations structured succeeding interactions since negotiation of language expectations appear 

to also be negotiations of learner status. These negotiations set the precedence for the kinds of 

contributions learners are able to make and their limitations in contributing to the task.   

Learners engaged in social discussions that promoted productive interactions and science 

thinking. Social discussion that may include off-task talk may be opportunities for learners to bring 

in topics that they already know. Learners draw on topics that may not be directly related but are 

more relatable and thus more accessible to them. Through exploration of these relatable topics, 

these off-task conversations are generative in learner scientific sensemaking.  

In their interactions, learners forwarded one another’s learning by being open to discussion 

and being flexible to allow space for each other’s ideas. Disagreements occurred but these were 

opportunities to engage in furthering their learning.  

Finally, learners used multimodality to contribute beyond language. When tasks required 

participation using the English language, learners sought ways to contribute beyond language 

alone. Moreover, learners who were more English proficient also provided peers opportunities to 

do so by encouraging them to use translanguaging and multimodality. For example, learners 

encouraged one another to use images, explain challenging English concepts using gestures, 

images, and or through translanguaging. I make a special note here that translanguaging is a 

strategy used by multilinguals depending on their task and interactors. It is not merely an act of 

codeswitching where they use different named languages in an utterance. Rather, it is a strategic 

action to accomplish multilingual learners’ emerging goals.  
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7.2 Contributions of the study 

7.2.1 Conceptual contribution 

Attention to multimodality affords the ability to reimagine the possibilities of how we define 

science engagement. By providing opportunities to exercise multimodality, we broaden how we 

perceive learners’ science engagement. In this way, multimodality allows learners to negotiate 

their status in learning settings and reposition themselves in more empowering ways. This work 

has demonstrated that learners actively participate in ways beyond language alone. I provided 

multiple examples of multimodal evidences of learners’ science engagement. 

7.2.2 Contributions to Research 

Despite the context-specificity of this study, I argue that several issues are of general 

relevance to other stakeholders outside of the specific context. First, this work of applying 

multimodal interactional analysis represent a method that is applicable in other learning settings 

beyond the afterschool. Carrying out such a research in superdiverse formal classroom settings 

would be relevant, interesting and would corroborate the findings of this dissertation. Second, 

while the interactions analyzed in this work are both participant- and context-specific, this work 

has provided guidelines on the basic negotiations of participation that are likely to occur in any 

learning setting.  

This work is innovative in its use of multimodal transcription and creation of multilayered 

videos. Through this work, I demonstrated that the flexible use of transcription formats affords the 

ability to analyze modes with a variety of analytical foci. By highlighting which modes are salient 

in the moment, a flexible transcription format can give us a snapshot of which of the mode is 

foregrounded at the moment. The creation and use of multilayered videos afford the ability to 

capture all the various data sources available for analysis. Not only does this allow a holistic view 

of the data, this also provides a means to reconstruct the moment as close to the original form that 

was captured on video. 

Using ethnographic techniques yet also innovating by drawing from multiple frameworks 

(e.g. semiotics, video analysis, discourse analysis, interactional analysis etc.) has afforded a way 

to examine moments in various time scales. While majority of the analysis in this dissertation were 

in minute timescales, I recognized the influence of the bigger time scales in those moments as I 
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did my analysis. Ethnography has allowed me to grapple with the complexity of overlapping 

timescales. 

7.2.3 Contributions to Afterschool Learning Settings 

In this work I provided detailed descriptions in how the afterschool program was 

implemented. In the appendix, I also provide the curriculum that was used for RESET. Future 

researchers can utilize the curriculum as a starting material. What I consider innovative in this 

curriculum is the provision of “real prompts” that encouraged learners to draw on their multiple 

competencies and their funds of knowledge. Real prompts are prompts that do not have a right or 

wrong answer but rather gave learners opportunities to find creative solutions and explore a topic 

further. Moreover, these prompts were provided by extensions of the community requiring real 

answers (e.g., Ines asking for practical advice for her trip to Malaysia). 

Another innovation of this curriculum is the addition of prompts that sought to explore the 

unique perspectives of transnationals. Since the youth I worked with are resettled refugee youth 

who have lived in multiple places, their migration experiences became important knowledge 

resources which the youth brought to the setting.  

7.2.4 Contributions to Teaching 

While interactions are complex and highly influenced by contexts, I find multiple ways that 

educators might apply the findings of this study. In general, teachers can pay more attention 

towards the interaction patterns in their classrooms and therefore apply the insights gleaned here 

as a resource in their teaching. For example, proxemics structured a lot of learners’ interactions 

and access towards material resources. In addition, learners negotiated roles by their access to 

material artifacts. Therefore, attention to the materiality of teaching/learning moments – whether 

through the modes of layout and/or the role of material artifacts in interaction - gives us important 

insights as to how we may structure classrooms and activities. In several cases, the material 

artifacts gave insights as to learners’ preference of roles. Moving forward, teachers can ensure that 

the material artifacts are in synchrony with what we expect learners to accomplish. For example, 

if we expect learners to demonstrate their thought process in their learning, we can structure the 

materials to allow learners the freedom to do so. Perhaps post-its would be better for learners to 
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work with uncertainty and change their ideas compared to strictly formatted answer sheets. 

Perhaps a less structured arrangement of desks and chairs would allow freer movement if we want 

to encourage groupwork.  

I close this section with a quote from Quinslisk (2008) that highlights the importance of 

multimodality in our teaching: 

“If we want to create an environment in which students are comfortable enough to 
take risks, use a new language, and access the target language community, then we 
must pay attention to the communication strategies we employ. For example, do we 
think about what we are doing nonverbally while students are engaged in group 
activities? Do our nonverbal actions reinforce or contradict our verbal directions? 
[…] Most importantly, do we view nonverbal communication as an integral part of 
the communication processes that we simultaneously teach and model for our 
students?” (p.39) 

 Whereas it is a given in science education to use multimodal ways in our teaching through 

our use of images, apparatus, models, etc; we need to ask ourselves if we also encourage our 

learners to display their learning in multimodal ways or do we restrict their demonstration of 

science engagement only through their English articulation. 

7.3 Recommendations for future work 

Not included in this dissertation is a manuscript on how RESET provided material, ideational, 

and relational resources that fostered youths’ productive engagement. That work is still currently 

in progress. However, in this section, I highlight the issues that were not pursued in this dissertation 

as well as propose future work worthy of exploration.  

First, although the theme of the afterschool program was on climate change, this dissertation 

has not paid much attention to resettled refugee youths’ perspectives on climate change. Given the 

urgency of the climate change issues we are facing in the present20, understanding the youths’ 

transnational perspectives would be valuable. Moreover, with the worsening effects of climate 

disasters, more and more people are displaced (UNHCR, 2020). The United Nations High 

Commissioner for Refugees [UNHCR] reports that cross border movements have been greatly 

influenced by adverse effects of climate change interacting with conflict or violence. However, 

 
 
20 I write this with the devastating Australian bushfires of January 2020 in mind.  
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“climate refugee” does not yet exist in international law and is not yet endorsed by the UNHCR. 

This has created a complex situation on the implementation of refugee law. Since the UNHCR 

projects an expansion on the refugee criteria of the 1951 Convention relating to the Status of 

Refugees, it may be valuable to look into resettled refugee youths’ perspectives on the interaction 

of climate change effects into their resettlement.  

Second, from the rich corpus of data collected, a data source that was mostly left untouched 

were the youth-generated artifacts (e.g., video logs, essays, posters, final presentation videos etc.). 

With the numerous visuals from these artifacts, a study on visual narrative would be interesting. 

Visual narratives describe how individuals produce and comprehend sequential images (Cohn, 

2016). Employing multimodal analysis in the analysis of the drawings and/or videos can give rich 

insights into youths’ perspectives on what they are learning.  

Finally, as suggested earlier, a logical next step is to apply multimodal interactional analysis 

in a formal classroom setting. An initial study can inquire on how learners use multimodality in 

their classroom engagement. In the next iteration, modifications to the curriculum can be 

implemented to leverage multimodality and a second study can be done on whether there are 

improvements or not in the individual and collective engagement of the learners. An extension of 

the work can be on creating educative curriculum materials (Davis & Krajcik, 2005) that can 

incorporate teacher learning on how to successfully integrate multimodal practices in lessons. The 

possibilities are endless.  

7.4 Concluding thoughts 

  I started this work with a proposition that as educators we need to find ways to address 

the challenges arising from globalization and migration movements – even that of superdiversity. 

As I write the final pieces of this dissertation, we are in the midst of a global crisis of climate 

change and the ongoing refugee crisis. Never have we lived in such challenging times. What I 

sought to contribute in this dissertation serves as the first step in my life’s mission of improving 

educational conditions for learners – especially, minoritized learners. It is my hope that this 

dissertation would have provided insights to researchers and educators in furthering work towards 

science for all.  
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APPENDIX A 

Weather and 
Our Life 
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LESSON 1: LET’S SHARE OUR EXPERIENCES OF WEATHER! 

GOALS OF THE LESSON 

Start to think about weather 

How do we describe the weather (through words, non-verbal performance, and weather 
forecast) 

Why is knowing about weather important? 

MATERIALS 

Folder with name tag, RESET Website introduction cards,  markers 

BINGO sheet for the icebreaker  

Facilitator’s computer and projector 

Various weather pictures  

Weather forecast videos  

Lined Sheet for essay writing  

ACTIVITIES OF THE LESSON 

All participants introduce themselves to each other by sharing their name and what kind of weather 
they like.  

ACTIVITY 1: ICEBREAKER – CONNECTING TO WEATHER AND/OR PRACTICING SOME ENGLISH PHRASES 

(ABOUT 15 MINUTES) 

The students are given a BINGO sheet. They will be instructed to meet other students and 
collect the names of those who fit the description on the sheet. The student who has the most 
number of students’ names and ticks off the most number of categories wins. 

Everyone will introduce themselves and state their favorite weather. 

The folders will be handed out. Students will be asked to wear  name badges for the remainder 
of the lesson. They will be asked to save their name badges to be used to label their folders 
which will hold their activities for the rest of the year. 

ACTIVITY 2: INTRODUCTION TO THE BIG PICTURE OF THE YEAR (ABOUT 5 MINUTES) 

The instructors introduce few big picture questions for the year 

How does weather impact us? 

How do we impact weather? 
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What is climate change and how does impact our life? 

What should we do about what we know? 

The RESET website will also be introduced. 

 
ACTIVITY 3: HOW TO EXPRESS WEATHER PHENOMENA? (ABOUT 20 MINUTES) 

Group activity and whole class acting out weather scenes 

Form a group.  

Each group will receive the exact same set of weather pictures, of which one picture is marked.   

Students talk about the weather picture that they get within their group (groups of 3 or 4). 

Each group then act out non-verbally to describe the picture that is marked. Each group non-
verbally expresses one picture from the collection. Other groups figure out which one they are 
expressing and describe them linguistically.  

 
ACTIVITY 4: WHY IT IS IMPORTANT TO KNOW ABOUT WEATHER IN ADVANCE? (ABOUT 20 MINUTES) 

Group activity and whole class sharing  

There are other people who are also very much interested in weather and talk about it 
everyday. who are they? Hint: they come on TV news, they predict the weather, and inform 
people about what the weather is going to be like. : weather forecaster 

Let’s watch weather forecast from three different countries. While you watch, focus on two 
things: 

how they express weather? (e.g., language, clothes, setting, weather scene, map, etc.) 

what about weather do they talk about?  

After watching the videos, talk about the two questions.  

Who would need to know about weather beforehand and why?  

Prompts for group discussion: “do you check the weather of a day every morning? what 
do you want to know about weather? Why?” “Imagine you are a runner.” “Imagine you 
are a farmer,” etc. Help them identify specific life situations in which weather 
forecasting is particularly important.  

ACTIVITY 5: WRITING AN ESSAY.   

Possible topics 
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Why is weather forecast important? 

There is a person who argues that there is no need for weather forecast. The person says, “it is 
such a waste of money and resource. People will know the weather when it comes. There is 
nothing we can do even if we know that it is going to rain or snow. We cannot stop them.” What 
would you say to the person about the importance of weather forecast?  

FACILITATORS’ NOTE 

Activity 3 was modified because several students left early. Instead of the charades where groups 
were supposed to act out the weather phenomena, the students spent a lot of time talking about the 
weather pictures and associating weather phenomena with different places. The weather images 
could serve as a catalyst for conversation so interesting pictures may be worth choosing in the 
future
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BINGO SHEET FOR THE ICEBREAKER  

The objective of this game is to meet as many people as possible! If they fit the description in the boxes below, have them sign their name 
on your BINGO sheet. Have fun! 

B I N G O 

Went to another state 
(outside of Indiana) for 

the summer 

Has NO Facebook account Has more than 3 siblings Wears glasses Can whistle 

Has a first name that 
starts with either A, B, or 

D 

Is wearing something red Has a first  name that has 
at least 3 syllables 

Wears earrings Can sing and dance 

    Was born in 
August 

Ate chicken today FREE SPACE Loves video games Is scared of spiders 

Plays guitar Brought their backpack Has an older brother Writes with their left 
hand 

Does not know how to 
swim 

Plays Pokemon Go Is wearing shorts Has a mole on their arms Is the oldest child in the 
family 

Has watched a movie in 
the past week 
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WEATHER PICTURES 
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WEATHER FORECASTS VIDEOS 

 
Indiana: (August 26, 2016) 
 
https://weather.com/news/news/tornado-outbreak-midwest-indiana-ohio 
 
UK ( August 26, 2016) 
http://www.bbc.com/weather/forecast-video/21416743 
 
Philippines (August 16, 2016) – 2:28 min – 3:50 min 
https://www.youtube.com/watch?v=hmclm4zuGSs 
 
Louisiana (Aug 12, 2016) 
 
https://weather.com/storms/severe/video/louisiana-rainflooding-could-spread-to-ohio-valley 
 
 
--------------------------------------------------------------- 
Philippines (June 9, 2015) (1:37 min long) (rain, earthquake) 
https://www.youtube.com/watch?v=C2NhqXghT0k 
 
 
Myanmar (July 30, 2014) (3:48 min long) 
https://www.youtube.com/watch?v=BPU_1M0UJnM 
 
Korea (February 6, 2014) (1:25 min long) 
https://www.youtube.com/watch?v=CBQnbsoQZ5w 
 
Indianapolis (August 16, 2016) (0:33 seconds) --Tornado 
https://www.youtube.com/watch?v=hiNPkpa6BGw 
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LESSON 2: LET’S DEFINE WEATHER VARIABLES 

GOALS OF THE LESSON 

Define weather phenomena and variables 

What are variables of weather?  

What do we want to talk about when we say weather? 

Would the aspects of weather be different in different geographic locations? 

Compare different and similar weather phenomena in different parts of the world, Burma and 
the U.S. 

MATERIALS 

Reading Material on Weather Variables  

Computers for posting the blog 

Water bucket 

*PETE drink bottles (see Facilitators’ notes) 

Post it  notes 

ACTIVITIES OF THE LESSON  

Review what we did last week and share a few essays that they have written. 

ACTIVITY 1: LAB: CAN YOU FILL UP THIS BOTTLE? (ABOUT 20 MINUTES) 

Group activity and whole class sharing 

Ask students if they can fill the half cut drink bottle with water all the way up. Then, as a group, 
they will try to fill it up. If there are groups that are able to make it work, have them show the 
other groups how to do it. Ask them why the water doesn’t come down. Then, ask them how to 
make the water come down.  

ACTIVITY 2: READING ABOUT WEATHER AND WEATHER VARIABLES  (READING: ABOUT 25 MINUTES; 
CLASS SHARING: ABOUT 15 MINUTES) 

Group activity and whole class sharing  

Last week, we talked about “what about weather” we want to know everyday, such as 
temperature, rain, snow, etc. These are referred as “weather variables.” – this is a breakdown of 
“weather” and specifics of weather characteristics. This is a way to communicate with people 
about weather. For instance, even if someone says that it is hot, another person may not feel it is 
hot. The person may come from a hot region in the world, so she is used to hot weather. Or just 
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simply they have different sense of feeling. So better communicate about weather phenomena, 
we can say what the temperature is. So this is weather variable. Instead of the weather is hot 
today, you can say, “the temperature of today is 80 degree, so it will be hot.”  

In a group of three (or four), students will read about weather and weather variables. The 
students will accomplish the talking points/activities  within the group.  One of the discussion 
questions asks the students to compare the weather in Chin State (or a place they have lived in) 
to the weather in Indiana. The idea is to foreground the writing of the essay in Activity 3. 

As a whole class, share what each group has. Discuss how students understand the weather 
variables and if there are other weather variables they have come up with. Clarify ideas that are 
unclear about the reading. Explore questions that came up during the discussion. 

Ground rule for reading: 

The goal is to understand the meaning of the text, not simply read it through. If any idea 
in the text does not make sense, stop and discuss.  

Another important goal is that everyone understand the reading material. Make sure 
everyone is on the same page. Stop and check each other’s understanding occasionally.  

There might be some parts that do not make sense to everyone in the group. Mark those 
parts and talk about them when we discuss as a whole group. 

As you read the text, you may come up with new, related questions, which is great. Jot 
down those questions so that you can share your questions with other people and 
pursue answers to those questions.  

Groups that have completed reading discussion can start working on the essay by developing an 
outline.  

 
ACTIVITY 3:  TELL  YOUR WEATHER STORY WITH THE WEATHER VARIABLES THAT WE IDENTIFIED.  
(ABOUT 15 MINUTES) 

Individual 

Now that students know more about weather variables , they will be writing a short essay (one-
half to one page long) for a newsletter. Your essay is to explain how the weather is like in 
Burma and/or any other region in which you used to live and how your experience of weather 
was like when you first moved to Indiana. Readers of this newsletter are primarily people who 
were born and have lived only in Indiana.  

Students will be given time to enter their stories into the blog. They will be encouraged to add 
images to their blog post. If they have not finished they can complete it at home.  



 

258 
 

ACTIVITY 4: WRAP-UP: REMAINING QUESTIONS AND INTRODUCTION OF THE GALILEO THERMOMETER 

Are there still some terms/weather variables that you do not understand? Let’s keep those in 
our “bag of words.”  

We can keep a large chart paper with Post-it stick on the paper. (or a box with post papers) 

FACILITATORS NOTE 

  The students were only able to do up to the first page of the reading material. 

The soda bottles must be cut carefully and tested out prior to giving to students. The bottle 
is cut half-way in the middle. The bottle must remain capped. Test by filling it with water. 
The pressure should hold the water in. 
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READING ON WEATHER VARIABLES 

What is weather? What do we mean when we say “weather”? In this reading, we will learn about 
different aspects of weather. 

What was the weather today like? How would you describe it? Was it sunny, rainy, or cloudy? Think 
of 5 more adjectives to describe weather and draw a symbol/picture that you associate with the 
words you came up with. 

        

 

In the box below, sketch what a typical weather is like in Chin State (or anywhere you used to live) 
and Indianapolis. You need to pick a month that you want to compare. Then, sketch what is it like in 
that month.   

Your choice of month: _____________________ 

__________________ Indianapolis 

  

  

  

  

  

  

  

  

  

 

Weather is the condition of the atmosphere at a given time with respect to 1) heat, 2) pressure, 3) 
motion, and 4) moisture. When you drew your picture about weather, what components of these four 
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did you consider?  Circle and label in your drawing things that indicate heat, pressure, moisture, and 
motion. 

Now, we will learn how to express and describe weather phenomena using words and numbers with 
respect to the four components. What might be some benefits of words and numbers over pictures 
and symbols we used in the previous page? Any disadvantage? Talk about it in your group for a 
minute and write in the blank space below. 

  

  

  

  

Heat 

Heat is the transfer of thermal energy. Temperature is a quantitative measure of how hot or cold the 
weather is. If someone says “it’s hot,” what temperature does it mean? Is 70F hot or cold? How about 
30F or 110F? 

  

  

  

  

  

How can temperature help us communicate about how hot or cold a day is? 

  

  

  

  

  

  

Temperature can be measured in Celsius, Fahrenheit, or Kelvin. What unit is used in Burma and the 
United States? 
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Pressure 

Air pressure or atmospheric pressure is the force of air pushing down on Earth. Air pushes itself 
and exerts force in all direction, including downward on the Earth. You have probably heard of 
pressure before. In Physics, we define it as a force exerted over an area. Because of gravity, air 
(more specifically, air molecules) has weight. The force of air molecules exerted on a certain surface 
area due to their weight is air pressure. In the space below, draw what air molecules look like in an 
area of high air pressure and low air pressure. 

High air pressure 

  

  

  

  

  

  

  

Low air pressure 

 

The picture below shows how the number of air particles change depending on altitude. From what 
you know now about air pressure, label the arrow to indicate which area would have higher pressure 
and lower pressure. Explain why. How are density (how tightly packed molecules are) of air 
molecules and air pressure related? From your answer to this question, what can you conclude about 
the relation between air pressure and altitude? 
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Unlike other weather variables, such as temperature, wind, and precipitation, we do not much 
experience and feel the differences in air pressure. But air pressure is very important. Why do you 
think it is important? Brainstorm some ideas. 

  

  

  

  

Motion 

Wind is the movement of air. Here, we would like to explore what causes wind and how to predict 
the direction of wind. First, we can start with the idea that wind is caused by horizontal differences in 
the atmospheric pressure. More specifically, when there is a difference in air pressure, air moves from 
a location of higher pressure to a location of lower pressure. Why? Come up with some ideas. 

  

  

  

  

If we understand that the air moves from higher pressure to lower pressure, the next question would 
be “what makes higher air pressure and lower air pressure in different parts of the earth’s surface?” 
One answer is an uneven heating and cooling of the surface. That is, although the Sun shines on the 
Earth the entire Earth, the Earth does not become heated at the same rate. As a result, some parts of 
the surface become hotter than other parts. What would make this uneven heating? Come up with 
two or three scenarios in which the Earth’s surface is heated differently. 

  

  

  

 

Based on your understanding of wind, think about this question: If the wind blows strongly, what 
does it indicate about air pressure around the area? 
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Moisture 

Moisture means water diffused in other substances. When talking about weather, we are interested 
in water diffused in the air and other weather phenomena involving water. Humidity, dew point, 
cloud type and cover, and precipitation, are components of the weather related to moisture in the 
air. 

Humidity refers to the amount of water vapor in the air. It indicates the likelihood of precipitation, 
dew or fog. When there is a lot of water vapor in the air, humidity is high. Can you think of places 
that would have high humidity? Low humidity? 

  

  

  

What would be humidity like on a hot, muggy day? How about on a cold, dry day? 

  

  

What would the humidity be like in a rainforest, places near the ocean, a desert, and in the North 
Pole? What makes you think so? Discuss this in your group. 

  

  

Relative humidity is the amount of water vapor in the air compared with the maximum amount of 
water vapor that the air can hold at a certain temperature. It is a way to quantify humidity and 
expressed in percent. Humidity reported in weather forecast or any weather app is actually relative 
humidity.  

Relative humidity is influenced by the temperature. It is because the amount of water vapor that air 
can hold differ at different temperatures. Which would hold more water vapor – warm air or cold 
air? How so? 

A heat index combines air temperature and relative humidity as an attempt to determine human-
perceived equivalent temperature, as how it would feel if the humidity were some other value. This 
is where we get the “feels like temperature” or “apparent temperature”. Below is the heat index. 
Check the current weather—current temperature and humidity. Using the table below, estimate the 
current heat index. Is the number the same as feels like temperature in your weather app? 

 Let’s investigate the data table more closely. What did you notice? Find three patterns/trends  that 
you can find from the table of heat index. Use the space below to write/illustrate your ideas. 
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 Dew point is the temperature at which water vapor condenses into liquid water. 

Earlier, we discussed that warm air can hold more waver vapor. If the temperature of a body of air 
drops, the air cannot hold as much water vapor as it would do at a higher temperature. If it keeps 
dropping, what would happen? The water vapor must come out of the air. In other words, water 
vapor condenses into liquid water. When it happens, dew forms. Dew point is the temperatures at 
which condensation begins. 

You have probably seen dew form on the leaves of plants or cars. When is it more likely to happen? 
In particular seasons or times of a day? Why do you think so? You can use the space below to 
write/illustrate your ideas. 

  

  

Dew point is related to humidity. If humidity is high, is dew point high or low? Why do you think so? 
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Cloud cover and type vary according to the amount of moisture in the air at different elevations. 
Clouds can provide a lot of information about air movement and moisture content. Basic weather 
predictions can be made using cloud observations. How many different types of clouds can you think 
of? In your group, discuss different type of clouds, sketch and describe them (e.g., shape, color, height, 
size, etc.). 

  

  

  

  

  

 

Cloud cover refers to the fraction of the sky covered by clouds. It is measured in Oktas, or how many 
eights of the sky is covered. A sky that is completely covered in cloud is called overcast and has 8 
oktas of clouds. Here are the symbols used in weather maps to signify cloud cover. 

 

In this picture, what do you think is the cloud cover? 
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 Do cloud types and cloud cover affect how we experience weather? Talk about this in your groups. 

Precipitation is any product of the condensation of atmospheric water vapor that falls to the earth. 
Precipitation can be liquid (drizzle, rain, fog condensation), freezing (freezing drizzle, freezing rain, 
rain and snow mixed or “snain”, sun shower) or frozen (snow, snow grains, ice pellets or sleet, hail, 
snow pellets or graupel, ice crystals). Images from http://www.srh.noaa.gov/jetstream/global/preciptypes.html 

 

  

 Have you experienced the kinds of precipitation listed above? Discuss with your group. 
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 WRAP-UP 

At the beginning of this reading, you showed the differences in the weather between Burma (or 
somewhere else) and Indianapolis by drawing. Now you know other ways of expressing weather, so 
you are going to post a short essay about the different weather phenomena between Burma and 
Indianapolis using those weather variables. Your essay is to tell readers about how the weather is 
different or similar between Burma (or any other region you used to live) and Indianapolis. Readers 
of this newsletter are primarily people who were born and have lived only in Indiana. Use space 
below to develop outline of your essay. You can also use some pictures on your blog post. 
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LESSON 3: LET’S DEFINE WEATHER VARIABLES (AGAIN?) 

GOALS OF THE LESSON 

Define weather phenomena and variables 

What are variables of weather?  

What do we want to talk about when we say weather? 

Would the aspects of weather be different in different geographic locations? 

Compare different and similar weather phenomena in different parts of the world, Burma and 
the U.S. 

MATERIALS 

Reading Material on Weather Variables (See previous week) 

Computers for posting the blog 

4 Water buckets (1 for Soda bottle demo, 3 for galileo thermometer) 

PETE drink bottles 

Post it  notes 

3 galileo thermometer 

1 pack Ice 

ACTIVITIES OF THE LESSON  

Review what we did last week . 

ACTIVITY 1:  READING ABOUT WEATHER AND WEATHER VARIABLES (ABOUT 25 MINUTES) 

Group activity 

We will pick up from where we stopped in the reading material.  In a group of three (or four), 
students will read about weather and weather variables. The students will accomplish the 
talking points/activities within the group.  One of the discussion questions asks the students to 
compare the weather in Chin State (or a place they have lived in) to the weather in Indiana. The 
idea is to foreground the writing of the essay in Activity 3. 

Ground rules for reading: 

The goal is to understand the meaning of the text, not simply read it through. If any idea 
in the text does not make sense, stop and discuss.  
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Another important goal is that everyone understand the reading material. Make sure 
everyone is on the same page. Stop and check each other’s understanding occasionally.  

There might be some parts that do not make sense to everyone in the group. Mark those 
parts and talk about them when we discuss as a whole group. 

As you read the text, you may come up with new, related questions, which is great. Jot 
down those questions so that you can share your questions with other people and 
pursue answers to those questions.  

Groups that have completed reading discussion can start working on the essay by developing an 
outline.  

 
ACTIVITY 2:  DISCUSSING WEATHER VARIABLES AND INTRODUCING GALILEO’S THERMOMETER  (ABOUT 

20 MINUTES) 

Whole class sharing  

As a whole class, gather everyone in a circle and share what each group has. Discuss how 
students understand the weather variables and if there are other weather variables they have 
come up with. Clarify ideas that are unclear about the reading. Explore questions that came up 
during the discussion.  

Heat section:  

Ask how we measure temperature. They have probably seen some thermometer. Show 
them galileo thermometer. Ask them to guess how it might work. Why? 

Then, we will do a simple experiment/demo. Possibly, we can place one in an ice water 
bucket, another in a hot water bucket, and another at room temperature and observe 
the change. “Do they work in the way you you expected?”  

Tell them that in the course of the discussion, they will make at least 4 observations of 
the Galileo Thermometer.  Their first observation will be showing them the bucket of ice 
and placing the thermometer in. It will take no more than 5 minutes for the glass 
bubbles to float up. The Galileo Thermometer can remain in the center of the circle.   

Pressure: 

The discussion of the reading will continue, in the air pressure section, demonstrate the 
Cut Soda Bottle filled with water to illustrate air pressure. At the end of the section, ask 
the students to make observations again on the Galileo Thermometer. The glass bubbles 
should start to sink. 

Continue with the discussion of the motion section and  moisture section. 

Finally, do the wrap-up. 
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ACTIVITY 3:  TELL  YOUR WEATHER STORY WITH THE WEATHER VARIABLES THAT WE IDENTIFIED.  
(ABOUT 20 MINUTES) 

Individual 

Now that students know more about weather variables , they will be writing a short essay (one-
half to one page long) for a newsletter. Your essay is to explain how the weather is like in 
Burma and/or any other region in which you used to live and how your experience of weather 
was like when you first moved to Indiana. Readers of this newsletter are primarily people who 
were born and have lived only in Indiana.  

Use the box in the worksheet to develop an outline. Then, type their story in the blog. Students 
will be given time to enter their stories into the blog. They will be encouraged to add images to 
their blog post. If they have not finished they can complete it at home.  

ACTIVITY 4: WRAP-UP: REMAINING QUESTIONS AND INTRODUCTION OF THE GALILEO THERMOMETER 

Ask them to write any lingering question or vocab they don’t understand on post-it. Then, they 
will post them on the chart paper.  

The “end of day question” that will be talked about NEXT WEEK will be how they think the 
Galileo Thermometer works.   

FACILITATORS NOTE 

The students were only able to do the heat and pressure section of the reading. There was some 
confusion regarding air pressure. 
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LESSON 4: WHAT IS AIR PRESSURE?  

GOALS OF THE LESSON 

Show that air particles exist 

Demonstrate that air pressure is a push of air particles on a surface 

Air particles move from a higher pressure area to a lower pressure area 

Perform simple  air pressure experiments  

Explain the experiments in terms of air pressure 

MATERIALS 

Worksheet on Air Pressure  

Station 1: cup, index card, source of water  

Station 2:  water bottle with cap, push pin, source of water 

Station 3: water bottle, balloon, push pin, source of water 

Station 4: glass bottle, paper 

Chart paper, markers 

ACTIVITIES OF THE LESSON  

Share what we did last week. Students will be asked for ideas regarding air pressure. Then they will 
be informed that they are going to explore air pressure further and they will present it to the class. 
This may also be an opportunity to remind students to blog what they  learned at the end of the 
lesson. 

ACTIVITY 1: EXPLORING IDEAS ABOUT AIR PRESSURE (ABOUT 40 MINUTES) 

Facilitator  should set-up the materials in each station prior to the activity.  See Facilitators’ note for 
details 

Group activity  

Students will work in groups of 3-4. Two groups will be assigned to the different stations 
initially. The students will rotate through all stations to complete the worksheet. 

Facilitators should be ready to guide their discussion at each station.  

Encourage them take pictures and videos.  
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ACTIVITY 2: REPORTING ABOUT AIR PRESSURE (ABOUT 30 MINUTES) 

Group activity 

“Imagine you have magic glasses so that you can see air particles. What would they look and 
move like in the experimental setting that you explored? How can that explain what you 
observed?” 

After finishing the activity, students will be given time to prepare (10 min) 

Students are free to present what they have learned in any medium they see fit   

ACTIVITY 3: WRAP UP:  

Individual or Group activity 

Students will post a short blog entry of  at least one thing that they learned that day. They will 
be encouraged to post pictures.  

Blog post prompt: “We did very cool experiments today. Let’s tell a story about what we did 
today. This is to inform other people (like your friends, parents, and siblings) about what we did 
and explain them how it works. Create a post and write a short paragraph about what we did 
with an explanation. You can also add pictures from the lab or your drawing!” 

FACILITATORS’ NOTE 

Station 1 : What keeps the index card from falling? 

The cup must be filled to the brim with water. When placing the index card, it should create a seal 
with the cup.  Air pressure keeps the index card from falling - this shows that air pressure is strong 
enough to “hold” the weight of the water. 

Station 2: What stops the water from coming out? 

After filling the bottle, the cap must be kept on. Puncturing the bottle with the push pin will not let 
the water come out because there is no air pressure pushing on the water. If you remove the cap, 
then air will push on the water and so it comes out. 

Station 3:  What is inflating the balloon? 

The bottle is filled with water and the deflated balloon is placed over the mouth of the bottle. It does 
not matter if some liquid spills out of the bottle as the balloon is placed. Take care to ensure that the 
balloon is really deflated.  Puncturing the bottle and squeezing some of the water out will inflate the 
balloon. When water goes out, there is now extra “space” for air. So outside air pushes in, inflating 
the balloon. As balloon inflates, inside air  (the one between the balloon and the water) gets smaller 
volume again, so pressure increases. A more controlled experiment would show that volume of 
water leaving the bottle is same as volume of inflated balloon.  

Station 4:  Would the paper ball go into the bottle? 
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The paper ball should be a  size smaller than the mouth of the bottle. The paper ball should be 
placed only on the neck of the bottle. Blowing into the bottle means you are blowing in fast speed 
air molecules. This means that the area by the mouth of the bottle has low pressure and so the 
paper ball comes out instead. The same thing happens when you blow on the side. 

The students were so engaged in Activity 1 that we had little time left for the other activities. The 
students were able to draw their ideas of what Air Pressure is as a group but were not able to 
report. 
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WORKSHEET ON AIR PRESSURE 
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LESSON 5: DO WE NEED TO KNOW ABOUT AIR PRESSURE? 

GOALS OF THE LESSON 

Explain the mechanisms of the four experiments from the previous week 

Discuss how air pressure impacts weather 

Making connections between air pressure experiments and air pressure shown in 
weather forecast 

Post a blog and comment on each other’s blogs 

MATERIALS 

Laptop 

Posters from last week (Students used chart paper to illustrate ideas) 

Chart Paper, Markers 

ACTIVITIES OF THE LESSON  

ACTIVITY 1: SHARING WHAT WE KNOW ABOUT AIR PRESSURE (ABOUT 20 MINUTES) 

Group activity 

“We have thought and talked about interesting phenomena of air. Probably, you have some 
ideas about what air pressure is and how air pressure affects weather phenomena. Today, we 
are going to reflect on what we know about air pressure and what we want to know more about 
air pressure. We will first discuss it in our group and then post a summary of what we know and 
what we want to know in our blog.”  

Students will be instructed to sit with their small groups. Their folders containing their 
worksheets from last week will be given back to them, as well as the posters that they made last 
week. Still images from last week’s experiments will be shown. As there would be students who 
were not present during last week’s activities, they may need to join groups that were formed 
previously.  

To start discussion, two prompts will be written on the board : “ What do you know about Air 
Pressure? What do you want to know about Air Pressure?”  

The idea is to clarify how we think about air and air pressure : that air is made up of particles 
and air pressure is a force, etc; to make connections between air pressure experiments and air 
pressure shown in weather forecast. 

Each group will be given chart paper and markers so that they can write down their ideas. 
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ACTIVITY 2: BLOGGING ABOUT AIR PRESSURE (ABOUT 40 MINUTES) 

Group activity and Individual 

“Let’s share it out.”  

Laptops will be given to each small group. They will be instructed that they will be blogging 
about what they have discussed. 

Facilitator will model how to blog - starting from registering, to creating a post.  

The students will answer the main prompt. They can also choose another prompt to work on 
(1- explain about their experiments; 2- discuss how air pressure impacts weather) that are 
available online. If students have more time, they can blog on old prompts as well. 

ACTIVITY 3: COMMENTING ON THE BLOGS  AND WRAP-UP (ABOUT 10 MINUTES) 

Individual 

Hopefully, at this point, there will be several blogs up and running. The students will be 
encouraged to comment on each other’s blog post. 

They will be encouraged to utilize Free Space for any exciting things they may want to share. 

FACILITATORS NOTE 

        The students did not get to comment on the blogs but at the end of the session we had several 
blogs posted.  

  



 

278 
 

LESSON 6: HOW DOES AIR PRESSURE IMPACT WEATHER? 

GOALS OF THE LESSON 

Construct a graphic organizer that can draw out students’ ideas about weather 

Read and share about how air pressure relates to different weather phenomena 

MATERIALS 

Readings of 4 different topics on Air Pressure and Weather 

Chart Paper, Markers 

Tape (to place chart paper on the wall) 

vacuum pump & chamber, marshmallow, a small cup with water, a small bag of chips 

Globe 

ACTIVITIES OF THE LESSON  

ACTIVITY 1: CONSTRUCTING A GRAPHIC ORGANIZER (RECAP: ABOUT 10 MINUTES; GRAPHIC ORGANIZER: 
ABOUT 10 MINUTES) 

Group activity & Whole Class Discussion 

Students will be asked what we did the previous week and give a recap. Images of the posters of 
their ideas about air pressure and their questions will be projected on screen.  

“One of the questions that we had at the end of the day was : What will happen to person in 
extreme high/low pressure? (The picture of the questions that they had will be shown and 
highlighted). To answer that, we will demonstrate it with a simple experiment.” Facilitator will 
then show what happens to a marshmallow/peep inside a vacuum chamber” 

“We have talked about air pressure for the last couple of weeks and we have a lot of ideas about 
air pressure. We now have to take a step back and see how it relates to weather. So to help us, 
we are going to put our knowledge about weather that will help us see how weather 
phenomena are related to each other” (The idea is to put back air pressure and other weather 
variables in the context of weather)  

Students will break out in small groups  of 4 and will be given chart paper and markers.  They 
will be asked to construct a graphic organizer.  The main prompt is “What makes up weather?” 
Facilitator will model construction of graphic organizer by adding “temperature,” and “air 
pressure” as components under weather. Then, underneath the two components, the facilitator 
writes about “how we experience temperature and air pressure.” (e.g., Temperature: when the 
temperature is high, we feel hot, and when it’s low, we feel cold. There is high and low air 
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pressure. When there is low high pressure, it’s hard to breathe. Because of air pressure, water 
does not come out from holes of a water bottle.) 

Students will then be asked to think of 8 more things that make up weather and their 
experiences about each. (10 minutes) 

Students will then asked to write about how each of them is related. Facilitator will model. (e.g., 
when it rains, the temperature is usually low.) The students will do the same for the additional 
8 things that they have written in their graphic organizers. 

Students share what connections that they have. Students will be encouraged to come up with 
as many connections as they can.  

ACTIVITY 2: JIGSAW READING (READING: ABOUT 10 MINUTES; SHARING WITH GROUP MEMBERS: ABOUT 

10 MINUTES) 

Group activity  

Students will be asked to hang their poster paper on the wall. Check on what connections they 
have come up and see what connections that they made with air pressure. If they came up with 
some connections, talk briefly about it. “What is connection between air pressure and other 
weather phenomena?” Then, transition to reading about air pressure and weather.  

Each group member will be given a different reading material. The members will go to their 
reading group (members who were given the same reading material) and discuss about the 
reading material. 

Each facilitator will facilitate the reading comprehension.  

The reading material is divided into 4-5 smaller sections.  

Students will take turns to read out loud and interpret the section that they 
read. First, two people are responsible on the first section. One person reads out 
loud and the other person will explain (“in your words”) what was read. Then, 
another group of two people does the same. 

After all the sub-sections are read and interpreted, students will come up with 
three main points about the relationship between air pressure and weather 
phenomena or living things. By the end of this reading activity, each member 
should be able to teach their original group members about their own reading.  

Once it is done, they will go back to their original group. If a reading group finishes earlier than 
others, they can read other materials as well.  

ACTIVITY 3: REVISITING THE GRAPHIC ORGANIZER (ABOUT 10 MINUTES) 

Group Activity 
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After reading, the members will go back to their original groups. Each person teaches what they 
learned from their reading to other group members.  

Students will take their chart paper to their group. Based on the new learning, they will make 
more connections in their graphic organization based on what they know about air pressure 
and air. 

Write down on another chart paper, what is not clear yet and what other questions they have 
about air pressure and weather.  

ACTIVITY 4: SHARE OUT  

Whole Class 

All groups will post their graphic organizers on the board and talk about it. Group members will 
explain the “components” of weather that they have written and how they all relate to each 
other. They will also talk about the questions that they came up with.  

After each group’s presentation, the audience will comment on the group presentation, if there 
is any connection that they did not have on their chart paper or if they know answers to the 
questions posed by the presenting group.  

ACTIVITY 5: BLOG (ABOUT 10 MINUTES) 

Individual 

Students will blog about their weather story. The prompt is : “ Letter to Zazo: My Air Pressure 
and Weather Story”.  

“ You have made contact with an extraterrestrial being named Zazo.  Zazo lives in a planet 
where there is no air pressure and the weather is constant. Zazo will soon be moving to Earth.  
Zazo needs your help to prepare him for his move to earth. Think about how you experience 
weather. You can choose your favorite weather or your least favorite weather. How does air 
pressure impact it? Write a letter to Zazo and give him advice as to how he can live on Earth 
now that he has to deal with air pressure and weather” 

FACILITATORS NOTE 

We only got to Activity 4. We had few students in attendance as well. 
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READING 1:WHAT ARE IMPACTS OF HIGH AND LOW AIR 

PRESSURE ON HUMAN BODIES? 

You’ve got one ton of air pressing on you, the 
same as a small car. Really? Yes, really. We’ve 
assumed that you’re at sea level and that the area 
of the top of your head and shoulders is 0.1 
square meters, but that’s not unreasonable. So 
how could it be possible that you’re carrying 
around the equivalent of a small car all the time? 

The weight of air  Even though they’re too tiny to 
see, all the molecules of air in the atmosphere above 
your head weigh something. And the combined weight of 
these molecules causes a pressure pressing down on your body of 10,000 kg per square meter. 
This means that the mass of the air above the 0.1 square meter cross section of your body is 
1,000 kg, or a ton. 

If you tried to lift a small car, you’d certainly notice it, so why don’t we notice that there’s 
a ton of air pressing down on us? Well, the air exerts this force in all directions, so as 
well as pushing down on us, it also pushes up and balances out the force on our bodies 
so that we don’t collapse. 

Crushing pressure Human bodies are used to air pressure. The air pressure in our lungs, 
ears and stomachs is the same as the air pressure outside of our bodies, which ensures that we 
don’t get crushed. Our bodies are also flexible enough to cope when the internal and external 
pressures aren’t exactly the same. Aeroplanes need pressurized cabins to compensate for the 
lower air pressure at high altitudes. Despite this artificial atmosphere, the air pressure inside an 
aeroplane is not the same as at sea level. You might have noticed that if you drink from a plastic 
bottle during a flight and put the lid back on, when you land the bottle will be crushed. This is 
because the air in the bottle is at the lower pressure of the cabin and it can’t withstand the 
higher air pressure at ground level. 

You’ve probably also noticed that your ears pop during the take off or landing of a flight. 
This is caused by the difference in air pressure on either side of your ear drums and the 
only way to equalize the pressures is to yawn, suck a sweet or breathing out whilst 
holding your nose. 

Source: http://www.physics.org/facts/air-atmospheric-pressure.asp 

What would happen with too much air pressure?  

Who might experience extreme pressure? Deep sea divers! Although it is not “air” 
pressure, but based on what divers experience we can infer what would happen to our 
bodies under extremely high air pressure. The body experiences what is called 
'Compression Pains' in the new U.S. Navy Diving Manual (3- 10.8). it is referred to as 
compression arthralgia in other texts (Edmonds and Bove). It is the result from incr 
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eases in external pressure surrounding the body. These pains affect the joints and may 
occur in almost any diver. They have been experienced in the knees, shoulders, fingers, 
back, hips, neck, and ribs. Occasionally, severe low back pain or xiphisternal pain may 
occur (Bove). The pains are often described as deep aching pain s, similar to those of 
Type I decompression sickness. However, the pains may be relatively sudden in onset 
and initially intense. These pains may be accompanied by “popping” of joints or a dry, 
“gritty” feeling within the joint. 

Source: http://www.scuba-doc.com/cmprarth.html 

People With Joint Pain Can Really Forecast Thunderstorms 

The summer brings many thunderstorms to the east coast of the United States, and one 
of the nation’s leading joint specialists, Javad Parvizi, M.D., Ph.D., of the Rothman 
Institute at Thomas Jefferson University Hospital, says you should believe your 
grandmother, friend or co-worker when they tell you it’s going to rain—even if it’s simply 
because their aching knees, hips, hands or shoulders “say so.” 

Dr. Parvizi, who is also director of clinical research at the Rothman Institute at Jefferson, 
and associate professor of Orthopaedic Surgery at Jefferson Medical College of Thomas 
Jefferson University in Philadelphia, explains that even though individuals can 
experience pain fluctuations with the slightest change in barometric pressure, most 
patients report significant increases in pain before and during severe changes in 
weather, like summer downpours and thunderstorms. 

“The phenomenon of people being able to forecast precipitation, especially rain, due to 
the level of their joint pain is real,” says Dr. Parvizi.  “It is not in the patient’s head.  There 
is science to back it up.” 

Weather-related joint pain is typically seen in patients with osteoarthritis, rheumatoid 
arthritis, and other arthritic conditions.  It can affect any load-bearing joint, but is most 
common in hips, knees, elbows, shoulders and hands.  The joints contain sensory 
nerves called baro-receptors which respond to changes in atmospheric pressure.  These 
receptors especially react when there is low barometric pressure, meaning the 
atmosphere has gone from dry to moist, like when it is going to rain. 

“When pressure in the environment changes, we know that the amount of fluid in the 
joint or the pressure inside the joint fluctuates with it,” says Dr. Parvizi.  “Individuals with 
arthritic joints feel these changes much more because they have less cartilage to 
provide cushioning.”  

Dr. Parvizi says that sometimes the pain is due to inflammatory mediators around the 
joint, like with rheumatoid arthritis conditions and can often be helped by keeping the 
joints warm or icing them (depending on preference), massage therapy, and applying 
pain killing creams and ointments.  Other treatments may include non-steroidal anti-
inflammatory drugs (NSAIDs), site-specific steroid injections, and long-term use of 
certain supplements like Omega-3 (which is used to reduce inflammation) and 
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glucosamine and chondroitin, which have been shown, in combination, to significantly 
reduce arthritis pain and maintain healthy cartilage.For patients who have suffered a 
long time and exhibit signs of end stage arthritis (no cartilage left to cushion the joint), 
Dr. Parvizi suggests that joint replacement should be considered. 

Source: https://www.sciencedaily.com/releases/2008/05/080530174619.htm  
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READING 2: WHAT IS AIR PRESSURE AND HOW DOES IT IMPACT WEATHER PHENOMENA?  

Air has weight 

If a person were to climb a tall mountain, like Mauna Kea on the Big Island of Hawaii, 
where the summit reaches to 13,796 feet (4,206 meters), contracting altitude sickness 
(hypoxia) is a high probability.  Before ascending to the summit, visitors must stop at the 
Information Center, located at an altitude of 9,200 feet (2,804 m) where they are told to 
acclimatize to the altitude before proceeding further up the mountain. “Well, of course,” 
you might say, “After all, the amount of available oxygen at such a high altitude is 
considerably less as compared to what is present at sea level.” 

But in making such a statement, you would be wrong! 

In fact, 21 percent of Earth's atmosphere consists of life-giving oxygen (78 percent is 
composed of nitrogen and the remaining 1 percent a number of other gases).  And the 
proportion of that 21 percent is virtually the same at sea level as well as at high-
mountain altitudes.  

The big difference is not the amount of oxygen present, but rather density and pressure. 

The pressure of all the air above our heads is the force that pushes air into our lungs 
and squeezes oxygen out of it and into our bloodstream.  As soon as that pressure 
diminishes (such as when we ascend a high mountain) less air is pushed into the lungs, 
hence less oxygen reaches our bloodstream and hypoxiation results; again, not due to a 
lessening of the amount of available oxygen, but to the lessening of atmospheric 
pressure. 

Highs and lows 

So how does atmospheric pressure relate to daily weather patterns?  No doubt you’ve 
seen weather forecasts presented on television; the on-camera weathercaster making 
reference to high pressure and low pressure systems.  What is that all about? 

Basically, in a nutshell, every day the heat of the sun varies all over the Earth.  Because 
of unequal solar heating, temperatures vary over the entire globe; the air at the equator 
is much warmer than at the poles.  So the warm, light air rises and spreads toward the 
poles and the colder, heavier air sinks toward the equator.  

So why do we generally associate high pressure with fair weather and low pressure with 
unsettled weather?  

High pressure systems are “domes of density” that press down, while low pressure 
systems are akin to “atmospheric valleys” where the density of the air is less.  Since cool 
air has less of a capacity to hold water vapor as opposed to warm air, clouds and 
precipitation are caused by cooling the air.  
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So by increasing the air pressure, the temperature rises; underneath those high 
pressure domes, the air tends to sink (called “subsidence”) into the lower levels of the 
atmosphere where temperatures are warmer and can hold more water vapor.  Any 
droplets that might lead to the formation of clouds would tend to evaporate.  The end 
result tends to be a clearer and drier environment. 

Conversely, if we decrease the air pressure, the air tends to rise into the higher levels of 
atmosphere where temperatures are colder.  As the capacity to hold water vapor 
diminishes, the vapor rapidly condenses and clouds (which are composed of countless 
billions of tiny water droplets or, at very high altitudes, ice crystals) will develop and 
ultimately precipitation will fall.   Of course, we could not forecast zones of high and low 
pressure without employing some sort of device to measure atmospheric pressure. 

Enter the barometer 

Atmospheric pressure is the force per unit area exerted by the weight of the 
atmosphere.  To measure that weight, meteorologists use a barometer.  It was 
Evangelista Torricelli, an Italian physicist and mathematician who proved in 1643 that he 
could weigh the atmosphere against a column of mercury.  He actually measured 
pressure converting it directly to weight.  The instrument Torricelli designed was the very 
first barometer. The open end of a glass tube is placed in an open dish of 
mercury.  Atmospheric pressure forces the mercury to rise up the tube.  At sea level, the 
column of mercury will rise (on average) to a height of 29.92 inches or 760 millimeters.  

 

Why not use water instead of mercury?  The reason is that at sea level, the water 
column would be about 34 feet high!  Mercury on the other hand, is 14 times denser than 
water and is the heaviest substance available that remains a liquid at ordinary 
temperatures. That permits the instrument to be of a more manageable size. 

Source: http://www.livescience.com/39315-atmospheric-pressure.html  
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READING 3: HOW DO HURRICANES FORM? 

Hurricanes are the most awesome, violent storms on Earth. People call these storms 
by other names, such as typhoons or cyclones, depending on where they occur. The 
scientific term for all these storms is tropical cyclone. Only tropical cyclones that form 
over the Atlantic Ocean or eastern Pacific Ocean are called "hurricanes." Whatever 
they are called, tropical cyclones all form the same. 

 

Tropical cyclones are like giant engines that use warm, moist air as fuel. That is why 
they form only over warm ocean waters near the equator. The warm, moist air over the 
ocean rises upward from near the surface. Because this air moves up and away from 
the surface, there is less air left near the surface. Another way to say the same thing is 
that the warm air rises, causing an area of lower air pressure below. 

Air from surrounding areas with higher air pressure pushes in to the low pressure area. 
Then that "new" air becomes warm and moist and rises, too. As the warm air continues 
to rise, the surrounding air swirls in to take its place. As the warmed, moist air rises and 
cools off, the water in the air forms clouds. The whole system of clouds and wind spins 
and grows, fed by the ocean's heat and water evaporating from the surface. 

Storms that form north of the equator spin counterclockwise. Storms south of the 
equator spin clockwise. This difference is because of Earth's rotation on its axis. As the 
storm system rotates faster and faster, an eye forms in the center. It is very calm and 
clear in the eye, with very low air pressure.  Higher pressure air from above flows down 
into the eye. 
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Figure 1 A cumulonimbus cloud. A tropical cyclone has so many of these, they form huge, circular 
bands 

 

When the winds in the rotating storm reach 39 mph, the storm is called a "tropical storm." And 
when the wind speeds reach 74 mph, the storm is officially a "tropical cyclone," or hurricane. 
Tropical cyclones usually weaken when they hit land, because they are no longer being "fed" 
by the energy from the warm ocean waters. However, they often move far inland, dumping 
many inches of rain and causing lots of wind damage before they die out completely. 

 

Source:http://spaceplace.nasa.gov/hurricanes/ 

  



 

288 
 

READING 4: HIGH AND LOW PRESSURE 

 

 

If  you  are  a  regular  viewer  of  weather  broadcasts,  chances  are you’ve heard the 
following from your local TV meteorologist: “plenty  of sunshine is  in store today as high 
pressure is in control over the area.” Or: “expect rain to spread into the area as a  low  
pressure  system  approaches.” It  is  well  established  that  high  pressure is generally  
associated with nice weather, while low pressure is generally associated with cloudy, 
rainy, or snowy weather. But have you ever wondered why? 

In  order  to  understand  the  types  of weather  conditions  generally  associated  with 
high and low pressure systems, we must think “vertically.” The motion of air in the 
atmosphere above our heads  plays  a large part in the weather we experience here at 
earth’s  surface. Basically,  air  cools  as  it  rises,  which can cause water vapor in the  
air  to  condense  into  liquid  water  droplets,  sometimes  forming  clouds  and 
precipitation. On the other hand, sinking air is  associated with warming and drying 
conditions. So  the  first  important  point  to  keep  in  mind  is rising air = moistening, 
sinking air = drying. 

So what does  this  have to do with high and low pressure? Well, as  you may  have 
guessed,   high   pressure   is   associated   with   sinking   air,   and   low  pressure is 
associated with rising air. But why? The answer has  to do with the typical air flow around 
high and low pressure. Physically, it seems  to make sense to have air flow from  high  
pressure  to  low pressure. For  reasons  I won’t  get  into  in  this  post, the airflow (due to 
the Earth’s rotation and friction) is directed slightly inward toward the low pressure center, 
and slightly outward away from the high pressure center: 
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The  slightly  inward  moving  air  in  low  pressure  causes  air to converge and since it can’t  
move  downward  due  to  the  surface,  the  air  is  forced  upward, leading to condensation and 
precipitation as discussed earlier. The opposite occurs  with high pressure.  Air  is  moving  away  
from  the  high  pressure  center  at the surface (or “diverging”) so as  a result, air from above 
must sink  to take its  place. The  surface flow is  accompanied by  the opposite behavior at upper 
levels of the atmosphere, as depicted in this schematic diagram: 

 

 

Now  there  is  much  more  to  it  than  just  high  pressure  =  nice  weather  and low pressure  
=  bad  weather  (otherwise  I  would  be  out  of  a  job!),  but hopefully after reading  this,  you  
have  a  better  understanding  of  why  meteorologists  talk  about pressure systems. 

 

Source: Weather Works LLC 
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LESSON 7: WHAT WORDS DO WE HAVE TO DESCRIBE WEATHER? 

GOALS OF THE LESSON 

Revisit challenging words and provide definitions 

Explore Ventusky and figure out patterns of weather variables 

Create a short vlog to talk about what they learned 

MATERIALS 

Post-it notes, different colors 

Chart Paper, Markers 

Laptops 

Tape 

Word Patch Board, Velcro dots 

ACTIVITIES OF THE LESSON  

ACTIVITY 1: OPENING EXERCISES AND REVIEW OF WHAT WE DID PREVIOUSLY (ABOUT 5 MINUTES) 

Whole Class 

Welcoming remarks given. Short overview of what we have left to do for the next 4 weeks.   

Students who were around on Week 6 will describe what we did previously.  Show images of 
graphic organizer from Week 6. 

Also, tell them what we will be doing for the rest of the semester.  

ACTIVITY 2: WORD GAME (ABOUT 15 MINUTES) 

 Group Activity  

Students will be divided into 2 groups. Each group will come up with a list of 15 words which 
will be used for the game within 2 minutes. The groups will write one word per page on a 
booklet that will be submitted to the facilitators. The groups will guess the word list provided 
by the opposing team. 

The game will be played as follows. A group will be asked to sit facing the class.   Student 1 will 
sit facing his/her groupmates. The facilitator will show a word from the list to Student 1 and the 
rest of the class. Student 1 will provide clues about the word to his group. . If the group guesses 
the word, Student 1 goes back to the end of the line and sit facing the class and Student 2 will 
take Student 1’s seat. Student 2 will now  give clues. Facilitator will keep track of the words the 
team guessed. 
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The goal is to guess as many words in the list within 4 minutes.  Students can say “pass” and 
move to the end of the line. 

ACTIVITY 3: DEFINING CHALLENGING WORDS (15 MINUTES) 

Group Activity/ Whole Class 

The facilitators will ask if there are confusing words still. Collectively, we will make a list of 
words. Then we will go over two of them and define them. We will probably define air pressure 
and precipitation.  

On one chart paper it will say: “Air Pressure is….” ; and on another it will say “Use “Air Pressure” 
in a sentence”.  

The groups will be given two different colored post-its 

Group 1 will try to define Air Pressure by completing the sentence. Group 2 will use the word 
Air Pressure in a sentence. They will write their answers on the post-its and place it on the 
appropriate chart paper. Facilitators will go over the students’ responses. 

We will do the same for “Humidity” and “Precipitation”. 

For “Humidity”, Group 2 will try to define Humidity, and Group 1 will use the word in a 
sentence.  

For “Precipitation”, the group will switch roles again. 

We may also use different words depending on how the word game goes. We will do only two 
words.  

After the words have been defined and used in sentences,  facilitator will introduce the use of 
the word patch board. Say “We have defined and used in sentences the words: air pressure, 
humidity, and precipitation. Throughout the rest of the sessions, we will use this word patch 
board to create a collection of words that we find challenging.  We will continue to revisit our 
collection of words throughout the rest of the semester.”  Facilitator will then ask students to 
write the three words down on colored papers and place velcro dots on them and place them on 
the word patch board. Facilitator then asks the students what other words should be added on 
the list.  

ACTIVITY 4: EXPLORING VENTUSKY (ABOUT 30 MINUTES) 

Group Activity 

Students will work with small groups. Their goal is to explore the Ventusky website and come 
up with 5 observations. They will jot down their ideas on the chart paper. Each member will be 
provided with a marker. 
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The students will explore the website Ventusky. Ventusky operates real time - so what you see 
is what is happening currently. Some things to think about while exploring 

Explore the weather variables by pressing on the “buttons” on the left side of the map. 
What information can we get? Toggle with the drop-down menus and compare/contrast 
what the map shows. What could this mean? 

What do the color scales mean for each weather variable? What about the moving lines?  

How are weather variables related to each other? For example, is there a relationship 
between air pressure and wind? Are there other patterns that you can see when 
comparing weather variables? 

In the “zoomed” out view, what patterns can we identify for each weather variable in 
terms of map location? 

Choose a location in the map either by using the search bar or scrolling on the map. 
Look at the weather forecast for that location.  

What ways can Ventusky be used for? 

ACTIVITY 5: VLOGGING ABOUT VENTUSKY (ABOUT 25 MINUTES) 

Groups of 3 

Show SMD’s vlog on California weather. Alternatively, any vlog about a weather phenomenon 
from a different locality can work for this activity. 

Using their phones, students will record a vlog which they will post on Facebook. They will 
share their thoughts on their explorations in terms of : 

3 things they learned (interesting patterns, insights) 

3 things they want to know more about 

Students will do a group vlog and post it on the Facebook page of RESET. The vlog prompt is as 
follows: 

You will first introduce yourselves, talk about what you learned and ask about the 
things you still want to know more about. 

When students have posted vlogs, they would be encouraged to watch each other’s vlogs and 
make comments about the vlogs. 

FACILITATOR’S NOTE 

 We spent a lot of time on the game and the definition of words. We did not have a lot of time 
exploring Ventusky. The students created short vlogs.  
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LESSON 8: HOW DO WE COMPARE WEATHER IN TWO CITIES? 

GOALS OF THE LESSON 

Revisit challenging words and provide definitions 

Compare weather between Sydney and KL 

Temperature 

Other weather variable 

Introduce the idea of weather pattern over a year  

Explore web resources to explore different weather variables 

Create a short vlog to respond to Ines’s question 

MATERIALS 

Post-it notes, different colors 

Markers, chart papers 

Word patch board 

Laptops 

ACTIVITIES OF THE LESSON  

ACTIVITY 1: OPENING EXERCISES AND REVIEW OF WHAT WE DID PREVIOUSLY (ABOUT 10 MINUTES) 

Whole Class 

Welcoming remarks given.  

Students who were around on Week 7 will share their observations.   

ACTIVITY 2: REVISITING OUR WORD LIST (ABOUT 10 MINUTES) 

Small Group/ Whole Class 

We are bringing back the words we had from previous week’s word list. 

Students will be given post-its: Define the word and compose a sentence that uses the word.  

The words for this week are: humidity and wind. 
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ACTIVITY 3: “ WOULD THE TEMPERATURE IN FEBRUARY BE DIFFERENT IN KUALA LUMPUR AND SYDNEY?” 

(ABOUT 5 MINUTES) 

Small Group 

Say, “We have a friend here who has a question.”  

Show Ines’ video. Students will probably look up information on the web.  Alternatively, a pre-
made video with a weather-related question can work as well. 

“What was her question? What do you think? Would it be similar or different? (have them 
guess) Let’s find that out! Let’s do quick search and find out what the temperature is like in Feb 
in Sydney and KL.” 

Students will do a quick search and find it out.  

Get to an answer to Ines’s question. 

ACTIVITY 4: BRAINSTORM ACTIVITY: WHY IS TEMPERATURE DIFFERENT IN SYDNEY AND KUALA LUMPUR? 

(ABOUT10 MINUTES) 

Whole class 

So now that we we see that the temperature is different for Kuala Lumpur and Sydney, generate 
ideas why temperatures  are different in Sydney and Kuala Lumpur. 

 Before doing a web search, ask students to share ideas of what factors may cause temperature 
differences and write these down on the board.  

Depending on who come to the program, we may or may not turn this into a small group 
activity. If there are more “vocal” ones present, ask them to discuss in a small group for 
a few minutes and share it out.  

To help students answer the question, students will look at the globe and some maps so 
they have an idea of what the terrain looks like.  

After giving students some time to explore, facilitator will solicit students’ ideas and write them 
down on the board. (Potential ideas: Distance from the equator; distance from water; mountain 
vs. valley; distance from a big mountain, time of a year, etc.). We would like to keep this list of 
potential factors that affect weather. 

Transition questions: Would just knowing the temperature be enough for Ines and her family to 
prepare for their trip? What other variables would be important to look at when we want to 
compare two different places? ( The idea is to draw out ideas about air pressure, wind, 
humidity,and precipitation). Generate ideas and write them on the board. 

If possible, have a student write on the board. 
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ACTIVITY 5: RESEARCHING WEATHER PATTERNS IN SYDNEY AND KL (20 MINUTES RESEARCH; 5 MINUTES 

PREPARATION; 15 MINUTES PRESENTATION) 

Small Group/ Whole Class  

Transition Question: Would the answer be different if we compare Sydney and Kuala Lumpur in 
July? Probably not.  

Now, we let’s check on actual data. Use the laptops to research on the web regarding the 
weather patterns over the course of a year of the location they are assigned to. Here are some 
recommended websites: 

https://www.ventusky.com/ -  weather prediction and meteorological data 
visualisation 

https://weather-and-climate.com/ - you can get annual weather data for countries and 
cities 

https://www.wunderground.com - you can get historical data on weather variables for 
cities 

http://tinyurl.com/compare2cities - you can compare temperatures of two cities for 
different time periods (10 years) 

They can keep track of their ideas as they explore by writing in post-it notes.  

As they explore weather patterns, facilitators can ask students: Were their predictions 
right about the area they were assigned to in terms of amount of rain, temperatures, 
etc? Was temperature/precipitation/other weather variables the same throughout the 
year? Why or why not? What could be the reason for this? (Hopefully, activity 4 would 
help them think this through).  

Once done, they can then finalize their findings on a new chart paper.  

They can make a graph of the super-imposed variations of the weather variables in 
different colors. The can also make a calendar that shows the various averages for the 
weather variables.  

After all groups are done, groups will report about findings 

ACTIVITY 6: VLOGGING (ABOUT 10 MINUTES) 

Groups of 3 

Using their phones, students will record a vlog which they will post on Facebook.  

Students will do a group vlog and post it on the Facebook page of RESET. The vlog prompt is as 
follows: 
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You will introduce yourselves. You will give Ines  who lives in Sydney advice for her trip 
to Kuala Lumpur. Additionally, tell her why you think the weather in Sydney and Kuala 
Lumpur are different.    

When students have posted vlogs, they would be encouraged to watch each other’s vlogs and 
make comments about the vlogs. 

FACILITATOR’S NOTE 

 We spent a lot of time on the word list. We were not able to do Activity 4-6. 
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LESSON 9: WHAT IS CLIMATE? 

GOALS OF THE LESSON 

Create a short vlog to respond to Ines’s question 

Draw out the idea of climate  

Have students compare climate data across climate regions 

MATERIALS 

Post-it notes, different colors 

Markers, chart papers 

Word patch board 

PPT slide of the world map (with the regions marked on it) 

Map and Pictures of countries with vegetation, animals, architecture 

ACTIVITIES OF THE LESSON  

ACTIVITY 1: OPENING EXERCISES AND CONCLUSION TO INES’ QUESTION (ABOUT 15 MINUTES) 

Whole Class 

Welcoming remarks given.  

Share snack and remind the youth about 

norms of group participation: 

Speak up what you think (there is no one right answer, or we don’t care if it’s 
correct or wrong; your ideas matter) 

Listen to each other carefully  

Be respectful for each other 

data collection through computers (ask them for help) 

We are collecting data through video camera and also through computers. It will 
help us to evaluate the program and also allow us to keep coming here to work 
with you.  

We will show Ines’ video to remind us of what we did the previous week. 

“We originally said that Sydney is going to be warmer. What was your answer after research?” 



 

298 
 

Review the group’s current answer. 

We will do a group vlog to send a response to Ines. 

Introduce yourself. Say what you found out and advise her on what to pack. 

If they can, have them post on the FB. if not, they will do at home.  

ACTIVITY 2: HOW DO TEMPERATURES (OR WEATHER PATTERNS) OF DIFFERENT REGIONS DIFFER ? (ABOUT 

20 MINUTES) 

Group of 3 or 4 people 

Transition: “So we found that the temperature for Sydney and Kuala Lumpur were different. 
And I wonder about other regions as well. For instance what the weather is like in February in 
Indianapolis? In Korea and the Philippines? We are going to think about this question 
throughout the session today.”  

In each group, we will investigate weather pattern of a city over a year. The group draws a card 
that contains the location, maps, and pictures of its vegetation, animals, architecture and people.  

“Each set of pictures were taken from one of the regions that are marked on the world map. By 
looking at the map, your team will make a guess where those pictures were taken from. And 
talk about what the weather might be like in that area.”  

“What are some clues to guess the weather there?” (e.g., geographic location--they will 
need a map; plants and animals pics; their experiences of living there, etc.)  

Encourage to think not just temperature, but the list of weather variables they came up 
with (e.g., precipitation, humidity, air pressure); think not just one day but patterns over 
a year; encourage them to use available clues; to think about factors that affect weather, 
that they came up with on the board.  

Project the world map. Students will share their guess and reason why. Check whether they 
were correct or not.  

ACTIVITY 3: LOOKING AT CLIMATE DATA OF PARTICULAR REGIONS (ABOUT 30 MINUTES) 

Group of 3 or 4 

Transition: “now, let’s take a look at actual weather data.”  

Give them data. “We are going to analyze these data from your region. We will analyze patterns 
of temperature, precipitation, humidity, and wind over a year.” On chart paper, they will write 
down their analysis. (Facilitators note: Let students explore first. If students have hard time 
analyzing the data, ask the specific questions written in here.) 

Temperature: Is this region hot or cold? 
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what is the highest and lowest average temperature? 

when is the hottest month and coldest month? What is the temperature in the 
hottest and coldest month?  

Does the temperature change a lot throughout a year?  

Precipitation: Does it rain a lot or not? 

What is precipitation amount over a year? (they may add up.) Is the number 
large or not? (we may not know the answer yet, because we don’t have 
reference point yet. But if we have some ideas from watching weather forecast 
etc., we can make some guess.) 

Is there month(s) that the regions gests the most precipitation? 

would you say it rains/snows a lot or no?  

 Humidity: Is this region humid or not? 

What’s the humidity like over a year? 

Does the humidity change a lot throughout a year? 

Wind: Is this region windy or not? 

What do the numbers mean in the chart? What does the number mean? 
(Anemometer will be useful.) 

What is the average wind speed like? 

Are there months that are particularly windy?  

Once they complete investigation, they will meet with another group and compare and contrast 
the weather data between the two cities.  

Baghdad-Sydney 

Ratnapura-Aspen 

Barcelona-Nord 

ACTIVITY 4: PRESENTATION (ABOUT 20 MINUTES) 

Whole group 

Project the world map on the board. Each pair of two groups comes out and shares weather 
patterns. While other groups are presenting, audience groups listen carefully and think about 
how those regions are different from their group’s region.   
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Facilitators’ note: These are some words to be used to describe climate.  

Humid--dry/arid 

temperate/mild/moderate 

tropical--arctic 

If time allows, have discussion about what makes the differences in the weather patterns in 
each region?  

Students will probably say latitude and longitude. -- latitude (how far they are from the 
equator. ) 

Altitude/elevation -- how high the area is from the ground.  

how close it is from water 

the shape of the land, in other words whether the area is close to a huge mountain. 

direction of wind and ocean current 

ACTIVITY 5: WRAP UP 

Next week, we will talk about weather and climate in the area that we used to live and teach 
other people who don’t know about the region.  

FACILITATOR’S NOTE 

 We had few students so each student was assigned a region.  

Activity 2: Pages  43-50- will be printed off and given to each group to help them in their 
investigation. The pictures and labels of places in  pages 51-65 are suggestions for Activity 2 
.You can use alternative locations for this activity. Prior to the meeting, the pictures for each 
indicated region are to be cut and put in separate baggies. 

 Activity 3:  The weather data in pages  66-86 correspond to the locations used for Activity 2. 
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REQUIRED INFORMATION 
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Tundra 
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Meditteranean 
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PICTURES  

Baghdad, Iraq (Arid) 
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Barcelona, Spain (Mediterranean) 
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Nord, Greenland 
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Ratnapura, Sri Lanka (Tropical Rainforest) 
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Aspen, Colorado 
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Sydney Australia (Humid Subtropical) 
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WEATHER DATA 

BAGHDĀD, IRAQ 

AVERAGE MINIMUM AND MAXIMUM TEMPERATURE OVER THE YEAR 

The monthly mean minimum and maximum daily temperature.  

 

 

 

 

 

AVERAGE MONTHLY HOURS OF SUNSHINE OVER THE YEAR 

This is the monthly total of sunhours
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AVERAGE MONTHLY PRECIPITATION OVER THE YEAR (RAINFALL, SNOW) 

This is the mean monthly precipitation, including rain, snow, hail etc.  

 

 

 

 

AVERAGE MONTHLY RAINY DAYS OVER THE YEAR 

This is the number of days each month with rain, snow, hail etc. 
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AVERAGE HUMIDITY OVER THE YEAR 

This is the mean monthly relative humidity 

 

 

 

 

 

AVERAGE WIND SPEED OVER THE YEAR 

This is the mean monthly wind speed (meters per second) 
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BARCELONA, SPAIN 

AVERAGE MINIMUM AND MAXIMUM TEMPERATURE OVER THE YEAR 

The monthly mean minimum and maximum daily temperature.  

 

 

 

 

 

AVERAGE MONTHLY HOURS OF SUNSHINE OVER THE YEAR 

This is the monthly total of sunhours 
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AVERAGE WATER TEMPERATURE OVER THE YEAR 

The monthly mean water temperature.  

 

 

 

 

AVERAGE MONTHLY PRECIPITATION OVER THE YEAR (RAINFALL, SNOW) 

This is the mean monthly precipitation, including rain, snow, hail etc.  
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AVERAGE MONTHLY RAINY DAYS OVER THE YEAR 

This is the number of days each month with rain, snow, hail etc. 

 

 

 

 

HUMIDITY OVER THE YEAR 

This is the mean monthly relative humidity 
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AVERAGE WIND SPEED OVER THE YEAR 

This is the mean monthly wind speed (meters per second) 

 

 

 

  



 

334 
 

NORD, GREENLAND 

AVERAGE MINIMUM AND MAXIMUM TEMPERATURE OVER THE YEAR 

The monthly mean minimum and maximum daily temperature.  

 

 

 

 

AVERAGE MONTHLY PRECIPITATION OVER THE YEAR (RAINFALL, SNOW) 

This is the mean monthly precipitation, including rain, snow, hail etc.  
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AVERAGE MONTHLY RAINY DAYS OVER THE YEAR 

This is the number of days each month with rain, snow, hail etc. 

 

 

 

 

AVERAGE HUMIDITY OVER THE YEAR 

This is the mean monthly relative humidity 
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AVERAGE WIND SPEED OVER THE YEAR 

This is the mean monthly wind speed (meters per second) 
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RATNAPURA, SRI LANKA 

AVERAGE MINIMUM AND MAXIMUM TEMPERATURE OVER THE YEAR 

The monthly mean minimum and maximum daily temperature.  

 

 

 

 

AVERAGE MONTHLY HOURS OF SUNSHINE OVER THE YEAR 

This is the monthly total of sunhours 
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AVERAGE WATER TEMPERATURE OVER THE YEAR 

The monthly mean water temperature.  

 

 

 

 

AVERAGE MONTHLY PRECIPITATION OVER THE YEAR (RAINFALL, SNOW) 

This is the mean monthly precipitation, including rain, snow, hail etc.  
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AVERAGE MONTHLY RAINY DAYS OVER THE YEAR 

This is the number of days each month with rain, snow, hail etc. 

 

 

AVERAGE HUMIDITY OVER THE YEAR 

This is the mean monthly relative humidity 
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AVERAGE WIND SPEED OVER THE YEAR 

This is the mean monthly wind speed (meters per second) 
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ASPEN, UNITED STATES OF AMERICA 

AVERAGE MINIMUM AND MAXIMUM TEMPERATURE OVER THE YEAR 

The monthly mean minimum and maximum daily temperature.  

 

 

 

 

 

AVERAGE MONTHLY HOURS OF SUNSHINE OVER THE YEAR 

This is the monthly total of sunhours 
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AVERAGE MONTHLY PRECIPITATION OVER THE YEAR (RAINFALL, SNOW) 

This is the mean monthly precipitation, including rain, snow, hail etc.  

 

 

 

 

 

 

AVERAGE MONTHLY RAINY DAYS OVER THE YEAR 

This is the number of days each month with rain, snow, hail etc. 
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AVERAGE HUMIDITY OVER THE YEAR 

This is the mean monthly relative humidity 

 

 

 

 

AVERAGE WIND SPEED OVER THE YEAR 

This is the mean monthly wind speed (meters per second) 
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SYDNEY, AUSTRALIA 

AVERAGE MINIMUM AND MAXIMUM TEMPERATURE OVER THE YEAR 

The monthly mean minimum and maximum daily temperature.  

 

 

 

 

 

 

AVERAGE MONTHLY HOURS OF SUNSHINE OVER THE YEAR 

This is the monthly total of sunhours 
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AVERAGE WATER TEMPERATURE OVER THE YEAR 

The monthly mean water temperature.  

 

 

 

 

 

 

AVERAGE MONTHLY PRECIPITATION OVER THE YEAR (RAINFALL, SNOW) 

This is the mean monthly precipitation, including rain, snow, hail etc.  
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AVERAGE MONTHLY RAINY DAYS OVER THE YEAR 

This is the number of days each month with rain, snow, hail etc. 

 

AVERAGE HUMIDITY OVER THE YEAR 

This is the mean monthly relative humidity 
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AVERAGE WIND SPEED OVER THE YEAR 

This is the mean monthly wind speed (meters per second) 
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LESSON 10: HOW DO WE EXPERIENCE CLIMATE? 

GOALS OF THE LESSON 

Play jeopardy to review  

Create a presentation/video that tells weather/climate story 

MATERIALS 

Post-it notes, different colors 

Markers, chart papers 

Laptops 

Scissors 

Tape 

ACTIVITIES OF THE LESSON  

ACTIVITY 1: WARM UP AND OPENING EXERCISES (ABOUT 15MINUTES) 

Whole Class 

Welcoming remarks given.  

Play jeopardy! Divide the class into two groups. To determine who plays first, representatives 
will play rock-paper-scissors.  

The first team chooses a category and point value. The question is given. Students must give the 
answer in the form of a question. The team is given 20 seconds to answer. If the team is correct, 
they are awarded the point value of the question.  The teams take turns answering the 
questions. Continue until all questions have been answered. The team with the most point wins.  

Prior to the meeting create a jeopardy board at jeopardy labs.com. Use the words you have 
discussed. 

After the winners are declared, share snacks with students. 

Have students who were present in the previous week talk about what we did. 

ACTIVITY 2:  HOW DO WE EXPERIENCE WEATHER/CLIMATE? (ABOUT 15 MINUTES) 

Whole Class and Small groups 

Transition: Previously, we explored different climate regions. We looked at annual weather 
patterns in Baghdad, Greenland, Sri Lanka, Spain, Colorado, and Sydney, Australia. Today we 
will explore further how we have experienced weather and climate, how it affects us, and how 
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we affect it, and also how people adjust to it. So to start, we will listen to the weather and life 
stories.  

Vlog by Liam* , Slide Show by Shen and a MiniBook by Mavreen will be presented to tell a 
weather/climate story, and ask a question. The idea is for the students to have a model how to 
tell their story.  

Discussion question: Are the stories the same/ different? Were they told the same/different? 
What was surprising about the stories?  

ACTIVITY 3:  WEATHER, CLIMATE AND OUR LIVES  (ABOUT 25 MINUTES) 

Individual or Pairs 

Transition: You have lived in various different places and must have experienced different kinds 
of weather phenomena and local climate. We want to hear your stories and we would like to tell 
other people your  stories about the places you have lived in.  

You can either :  

make an 8-page  mini-book of your weather story.  

make a powerpoint presentation of your weather story 

ACTIVITY 4:  SHARE OUT  (30 MINUTES) 

Students will talk about their weather/climate stories. As they share their weather/climate 
stories we will be taking videos of it to upload as  a vlog to the FB page 

ACTIVITY 5:  WRAP UP (5 MINUTES) 

FACILITATOR’S NOTE 

 The students all chose to do a powerpoint presentation. We were not able to do Activity 4 
because students were still working on their presentation. 

 Activity 1: Prior to the meeting create a jeopardy board through jeopardy labs. 

Activity 2: Prior to the meeting, vlogs, mini books, and slideshow presentation that tell 
weather stories should be made.  Some ideas: In our implementation, Liam made a vlog 
about his experiences in Thailand, Shen created a powerpoint presentation about his 
hometown on how things are affected by the weather and Mavreen created a mini book on 
running in different places. 
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LESSON 11: HOW DOES CLIMATE IMPACT HUMAN LIFE? HOW DO WE IMPACT 

CLIMATE? 

GOALS OF THE LESSON 

Present weather/climate story 

Draw what students remember the most from the program 

MATERIALS 

Markers, chart papers 

Laptops 

Worksheet 

ACTIVITIES OF THE LESSON  

We have two plans for this week as it depends on whether students have finished their presentations or 
not. 

ACTIVITY 1: PRESENTATION OF WEATHER/CLIMATE STORIES (ABOUT 30 MINUTES) 

Small Groups 

If students finished their presentations from the previous meeting, students will talk about their 
stories to the class. While a group is presenting, students will be writing down 2 things they 
learned and 1 question they have on a worksheet. 

After each group’s presentation, audience will ask questions.  

ACTIVITY 2: REVIEW OF THE SEMESTER? (ABOUT 15 MINUTES) 

Pair & Individual 

Students in pairs draw on chart paper one or two things they remember the most from the 
program. Then, in each side of the paper, they individually write one or two things for which 
they are proud of themselves while participating in the program.  

Example: “I am proud of myself that this is my second year of running this program, it is going 
well, and I have new team members and participants who joined this work.” 

ACTIVITY 3: SHARE OUT (ABOUT 15 MINUTES) 

Whole Class 

Students will share what they did in Activity 2.  
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Alternatively, if students haven’t done their weather stories... 

ALTERNATIVE ACTIVITY 1: PREPARATION OF WEATHER/CLIMATE STORIES (ABOUT 20 MINUTES) 

Small Groups 

If students have not finished their presentations from the previous meeting, students will continue 
to work on them. 

ALTERNATIVE ACTIVITY 2: PRESENTATION OF WEATHER/CLIMATE STORIES (ABOUT 30 MINUTES) 

Small Groups 

Students will talk about their stories to the class. As they talk about it, we will make a vlog about 
it. 

ALTERNATIVE ACTIVITY 3: OF ALL THE THINGS THAT WE DID, WHAT WAS IT THAT IMPACTED YOU THE 

MOST? (ABOUT 10 MINUTES) 

Pairs & Individual 

Students individually write one or two things for which they are proud of themselves while 
participating in the STEM Program.  

Example: “I am proud of myself that this is my second year of running this program, it is going 
well, and I have new team members and participants who joined this work.” 

ALTERNATIVE ACTIVITY 4: SHARE OUT (ABOUT 10 MINUTES) 

Whole Class 

We will form a circle and talk about the things that impacted us the most about the program. We 
can also share : 1 thing that we liked about the program, 1 thing that we think we should keep 
doing in the program, 1 thing we should start doing in the program, 1 thing we expect from the 
program, 1 thing we expect from ourselves in the program. 

 

CLOSING ACTIVITY (START AT THE LATEST 7:40; FOR 20 MINUTES): ANNOUNCEMENT FOR THE SPRING 

SEMESTER & EAT 

Whole Class 

We are going to learn and talk about climate change and global warming.  

Then, you will do a small research and create a video to present your research to other people.  

You will be given more leadership on how you want to conduct your research and create  your 
video. Participants last year enjoyed the video production project a lot--you learn how to tell a 
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story, video production skills, and also you will be able to actually tell people about what you 
believe is important. These are all skills you will need in college and as an adult.  
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WORKSHEET 

Group Members Places They Talked About Two things you learned from the presentation One question about the presentation 
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WEEK 12: RESET KICKOFF 

GOALS  

Draw out what students/facilitators gain from RESET 

Come up with ideas for RESET activities 

Draw out weather and climate topics that interest students 

MATERIALS 

Markers, chart papers 

Post-its 

ACTIVITIES OF THE LESSON  

ACTIVITY 1: OPENING EXERCISES (ABOUT 5 MINUTES) 

Whole Class 

 We welcome students to RESET Spring Semester and preview the activities for the evening. 

ACTIVITY 2: WHAT IS RESET TO ME? (ABOUT 20 MINUTES) 

Whole Class 

 Chart papers bearing the questions : 1) What are the things I gain in the STEM Program 
(RESET) ? 2) What activities do I want  to do in RESET? 3) What weather or climate topics do I want 
to talk about in RESET? will be posted on the board. 

 Facilitators and students will use post-its and pens/pencils/markers to answer the 
questions.  

 Discussion follows. 

ACTIVITY 3: WHAT ARE THE THINGS WE GAIN IN RESET? (ABOUT 15 MINUTES)  

Whole Class 

 Slide bearing what facilitators think that students gain in RESET will be shown and talked 
about. Then we will ask students to use post-its and markers to write down what they think they 
can gain in RESET. 

 Facilitators will also talk about the plan for spring semester : 1) learn about climate and 
climate change, 2) a field trip in March, 3) video making.  

Facilitator will talk about some exciting things students will get at the end of the year: 1) We 
will go to the field trip in late February or March  at NWS. 2) For spring attendance 70% and 
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higher you get a certificate at the end of the year. 3) For fall and spring attendance 70% or 
higher, you get a XXXX. 

ACTIVITY 4: LET’S WATCH SOME VIDEOS! (ABOUT 10 MINUTES) 

Whole Class 

 Videos from last year will be shown to students as they eat their snacks to give them an idea 
of what we envision for the video. We should also offer other options for video making (maybe a 
short film, an infomercial, etc) 

ACTIVITY 5: WRAP UP 
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LESSON 13: ARE EXTREME WEATHER EVENTS DUE TO CLIMATE CHANGE? 

GOALS  

Draw out student ideas of weather and climate 

Draw out what students know about climate change 

Evaluate extreme weather events as possible evidence of climate change 

Make connections between extreme weather events and climate change 

MATERIALS 

Readings (Heat waves and Droughts, Melting ice, Warming Oceans) 

Videos on Extreme Weather Events 

Work sheet for WK 13 Reading 

Chart paper, Easel, Markers 

ACTIVITIES OF THE LESSON  

ACTIVITY 1: EXTREME WEATHER EVENTS (ABOUT 30 MINUTES) 

Pairs & Whole Class 

Introduce the goal of today: Extreme weather events and their relation to climate change. 
Facilitator asks the class “What are some extreme weather events that you’ve experienced/ 
seen in the news/ or heard about?” . Students will talk about extreme weather events that 
they have experienced for about 5 minutes and share them out in the whole class. There can 
be some experiences in Burma and Malaysia.  

Then say, “This evening we will be watching a couple of short videos of extreme weather 
events that we may not have experienced”. 

Show the videos: 

Worst Drought in 30 years Hits South Africa (2:36) 

https://www.youtube.com/watch?v=-GbQWmFzVdY 

Record Heat Wave Scorches India (2:01) 

https://www.youtube.com/watch?v=E0y_l79lWpc 

Typhoon Haiyan: Why it’s one of the most powerful on record (2:56) 

https://www.youtube.com/watch?v=jx7Ni6CoiUo 
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 Facilitator asks to summarize what the videos were about. “What parts of the world and the 
U.S. are suffering from drought, heatwave, and severe storms?”  

 There are people who believe that these extreme weather events are part of climate change. 
Then pose and write the  main question on the board:  Are extreme weather events indicators of  
climate change? Or are these just “naturally-occurring”? How would we know if they are or they are 
not?  Ask students for their ideas.  

 Say that we are going to be talking about climate and climate change this semester and for 
this evening our main goal is to evaluate whether extreme weather events are indicators of climate 
change. This would also serve as a transition for the next activity.  

ACTIVITY 2: WHICH IS THE MOST CONVINCING EVIDENCE?  (READING: ABOUT 20 MINUTES; SHARING: 
ABOUT 20 MINUTES) 

Small Groups 

 Introduce three reading materials. We have three sets of articles to discuss three larger sets 
of evidence for climate change. Check on students’ understanding of the titles.  

Heatwaves and droughts (What is a drought?? Elicit and then say explicitly, 
briefly) 

Melting ice in glaciers and icebergs (Elicit, tell, or show picture of these 2 terms 
so sts are comfortable.) 

Warming ocean  

Given as much as you know about climate change, which one do you think is most convincing 
evidence of climate change? Of these 3, which do you think is the most convincing or important 
evidence? Why?” 

 To attempt to answer the main question for the evening, we will now break up into small 
groups and discuss 3 extreme weather events. Students will count off number and receive a reading 
material based on their number. We will do our reading “jigsaw style” - wherein each member of the 
group would be given a different reading material -  heat waves & droughts, melting ice and warming 
ocean. The idea is that at the end of the readings, the small groups will come together to discuss the 
different topics. 

 Group members who have heat waves & droughts will get together to take turns reading 
and discussing ideas.  Different reading groups will also be formed for melting ice and 
warming ocean. Together, they will identify three pieces of evidence from their reading. 
They have to explain why the chosen evidence supports climate change is occurring. 
Discuss: Which type of evidence within your article is the most convincing evidence of 
climate change? Why do you think so?  Co-facilitators should facilitate the 
reading/discussions within the reading group. 
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After the reading, the small groups will once again get together. Say “ Since group members 
read different articles, you will now tell each other about the most convincing evidences 
from your article. Listen to each other and talk to each other. Then discuss and rank the 
evidences across articles in the order of the most convincing to the least convincing. Include 
at least 3 ideas in your list” Each group will now have nine different pieces of evidence.  

Students will then be given markers and poster paper. They will  write their lists on the 
poster paper. 

ACTIVITY 4 : VLOGGING  ( ABOUT 20 MINUTES) 

Small Groups 

 In small groups, students will make a vlog on the  the main question : Are extreme weather 
events due to climate change?  They will talk about the 3 most convincing pieces of evidence that 
came up from their small group discussions.  

 If there is time, we will then discuss the evidences that were deemed most important.  

What kind of consensus do we see?  

Are there evidences we would like to explore more? Why? 

Were there ideas from the readings that do not seem connected to climate change? 
Why? 

 ACTIVITY 5: WRAP UP  

FACILITATOR’S NOTE 

 We were unable to do Activity 4. 
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READINGS 
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362 
 

 



 

363 
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WORKSHEET 

Name________________________________________________ 

What am I reading about? 
______________________________________________________________________________________________________________________________________________________________ 

______________________________________________________________________________________________________________________________________________________________ 

From your articles, write down three pieces of evidence for climate change 
that are convincing to you. Write in full sentences! 

Why is the evidence convincing? 
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LESSON 14: WHAT IS CLIMATE CHANGE? HOW ARE EXTREME WEATHER 

EVENTS RELATED TO CLIMATE CHANGE? 

GOALS  

Define climate change as an increase in earth’s surface temperature that causes changes in the 
weather and climate 

Discuss the causes and impacts of climate change 

Make connections between extreme weather events and climate change 

MATERIALS 

Readings (Heat waves and Droughts, Melting ice, Warming Oceans) 

Chart paper, Easel,   

Markers, post-its 

Video : NASA sounds alarm on climate change 

Computers 

ACTIVITIES OF THE LESSON  

ACTIVITY 1:  OPENING EXERCISES (ABOUT 15 MINUTES) 

Whole Class -> Small group: The goal of this activity is to ensure students understand climate 
change is about earth’s rising temperature.  

Welcome students. Ask students to recall what we did last week. Give students time to talk 
to each other and write a few words/sentences on post-it notes. Then, have students share 
their ideas by reading what they have written on the post-it notes. (Hopefully, the students 
will bring up the three main readings - heatwaves & drought, melting ice, warming ocean. 
Write down these big ideas on the board or alternatively, bring attention to the poster with 
the flowchart on extreme weather events.) 

“All of these are relevant to climate change. Today’s goal is to put these stories together to 
understand what climate change really is and be able to explain it to other people who may 
not know what climate change is. One key aspect of climate change is that the earth’s 
average surface temperature is rising. Earth is getting warmer. This is why people also call 
it global warming. Here is evidence of temperature rising.” Then, show the temperature 
data…”Let’s take a look at this graph from NASA’s monthly analysis of the earth’s 
temperature over the years” 
http://earthobservatory.nasa.gov/blogs/earthmatters/files/2016/10/tempanoms_gis_sept
ember2016.gif 
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“The increase in the earth’s surface temperature causes lots of other changes on the earth. 
What does earth’s temperature rise cause?” Then, we will make one or two causal 
connections together on the board. “For instance, rising temperature causes heatwave.”  

ACTIVITY 2: CAUSAL MAPPING: (ABOUT 25 MINUTES) 

Small Groups: The goal of this activity is to put aspects of climate change together and make cause-
effect connections.  

At this point, climate change is explicitly defined as “the rise in average surface 
temperatures that can potentially cause a drastic shift in weather and climate” 

Instruct students to form groups of 3 and ask them to make a causal map. Tell them that 
they will create a short video that explains about what climate change is to their parents 
and siblings.  

They can start with : Rising Temperatures causes ______ which causes____ that then 
leads to ____. (The idea is to map out the impacts of climate change - what may 
happen, how it may affect people/animals, how would people adapt, etc. They can 
also add questions to their map if they are unsure). 

Facilitators will show an example that we created. 

Make sure everyone has a marker.  

Facilitators should encourage the use of the readings from WK 13. Focus on the 
main paragraph of each reading and ensure that students make a connection among 
the extreme weather events.  

Encourage use or other online resources as they want 
https://www.epa.gov/climate-change-science/understanding-link-between-
climate-change-and-extreme-weather (tinyurl.com/RESET-WK14) 

Also, facilitators encourage them to think “what causes the temperature rise” and 
“what are impacts of climate change on us.”  

ACTIVITY 3: DEVELOPING A MAP TOGETHER  (ABOUT 15 MINUTES) 

Whole group: The goal is to build a consensus map for the whole group.  

Each group will compare and contrast their own group’s map and other’s to build a larger / 
consensus causal map.  

Alternatively, we will do gallery walk.  

Hang their chart paper on the wall. Group members stand by their map. Two people 
rotate counterclockwise. See what the group has in their map. Find at least one 
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difference, ask the developer of the map, and then come back to their own map. Then, 
add it to their own map. Repeat it multiple times.  

ACTIVITY 4: VLOGGING (ABOUT 20 MINUTES) 

Small Groups: Each group will create a short video clip to explain what climate change is to their 
parents and siblings.   

Facilitators can help video shooting. 

Encourage them to speak multiple languages as well if needed.  

They can record wherever they want. They can do in front of their map or somewhere else. 

 

ACTIVITY 4: WRAP UP (ABOUT 10 MINUTES) 

Whole group: To end the session, this video published January 18, 2017 can then be shown.  

NASA sounds the alarm on climate change. (1:48) 

https://www.youtube.com/watch?v=-uPSXLaLv8Q 

 So now we have a better understanding of what climate change is, how extreme weather 
events are indicators of climate change, and the impacts of climate change. But until now, there is 
still a debate on whether climate change is real or a hoax. What do you think of that? Are you 
convinced that climate change is happening or do we not think the evidence are not convincing 
enough? Can you think of whether climate change has affected you personally? 

We may ask what other questions that they still have about climate change.  

 Wrap up with: Next meeting, we will explore what carbon emissions are and investigate the 
cause of climate change. 

FACILITATOR’S NOTE 

 We were unable to do Activity 4. 

Readings for this week are the same from Week 13. 
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ADDITIONAL READING 

Greenhouse Gas Effect 

 

A greenhouse is a house made of glass or plastic. It 

stays warm inside even during night and winter. Earth’s 

atmosphere (air!) works like a giant greenhouse for all 

living things on the earth. The earth absorbs heat from 

the sun during the day. The atmosphere keeps some 

heat from escaping the earth at night. This is called 

greenhouse effect. Imagine what would happen if there 

were no air: we would all freeze at night and die. 

However, if the greenhouse effect is too strong, the 

earth gets warmer and warmer. This is what is 

happening now. Too much carbon dioxide and other 

greenhouse gases (gases that cause greenhouse effect) in the air are making the greenhouse 

effect stronger.  How do we know that there is too much carbon dioxide in the air? Why are there 

more greenhouse gases in the air?  

  

(Adapted from: http://climatekids.nasa.gov/greenhouse-effect/) 

 

 

 Greenhouse for growing plants (Image 
Source: 

http://site.outdora.com/blog/pros-cons-
greenhouse-coverings-3972.html) 
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GRAPHS ON TEMPERATURE ANOMALIES 

Monthly analysis of global temperatures by NASA’s Goddard Institute for Space Studies (GISS) 

 

Surface Temperature Analysis 
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LESSON 15: WHAT CAUSES CLIMATE CHANGE? HOW WILL CLIMATE CHANGE 

AFFECT US? 

GOALS  

Pursue questions raised from previous week through online research 

Discuss what causes climate change 

Discuss how the world may be impacted through climate change 

MATERIALS 

Chart paper, Easel,   

Markers, post-its 

Computers 

Posters from the previous week 

Posters of questions 

Powerpoint slide of  Photos of Earth Changes 

Printouts of  Model Maps for each question 

Reading materials 

Stickers 

ACTIVITIES OF THE LESSON  

ACTIVITY 1:  OPENING EXERCISES (ABOUT 15 MINUTES) 

Whole Group 

Welcome students. Ask students to write down one or two sentences about what climate 
change is. Then, students will share in their small group.   

To transition, show the powerpoint slides of photos showing changes in the Earth in the Past 
100 years. Ask students their thoughts about the photos. 

Show poster papers from last week. “We all started the climate change story with the idea that 
earth’s temperature is rising. We don’t know yet what causes the earth’s temperature to rise. 
Scientists have shown that there is relationship between increasing carbon dioxide levels and 
the earth’s temperature rise. Carbon dioxide causes the earth’s temperature  to rise.”  
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“What is carbon dioxide?” Gas that is contained in the air. Less than one percent in the 
air. Plants absorb carbon dioxide and generate oxygen. People need oxygen to breathe 
in. It is contained in some fire extinguishers and also soft drinks (carbonated). 

“Now, we have more ideas about climate change. But we still have some questions.” Show them 
questions from last week. “Today, we are going to pursue these questions. The goal for today is 
in your small group, you will figure out answers to these questions and teach it to the entire 
group.”  

“All of you now stand up, come out, and write down your name on a post it and place it 
next to one of these questions. When you sign up for these questions, you need to 
consider what you are interested in. We would like all questions to be answered by 
someone. So make sure we have enough people for each question as well.”  

Facilitators make sure that students are seated to face each other, rather than in a row.  

ACTIVITY 2: ONLINE RESEARCH (ABOUT 40MINUTES) 

Small groups 

How does carbon dioxide cause earth’s temperature to rise?  

Does earth’s rising temperature cause more tornadoes? If so, how? 

What areas are most affected by climate change?  

Facilitators should scaffold the questions to the students using these general strategies to 
answer these questions. 

Analysis of the question: What does the question ask? How to further break down this question? 
What might be some potential answers? What are some key terms? 

Search online 

What are good ways to search in google and/or youtube? (e.g., search terms, dictionary, 
selecting right sources, use of images) 

Search for information or Check our proposed answers 

Evaluate: Is the source reliable? What does this source say?  

Synthesize: What is causal relationship between any set of two ideas? What supports the 
relationship? (data, logic, experience, etc.) What is the best way to present my answer to the 
group?  

Each group will be given the short reading and the small group will discuss for a few minutes. 
Students will use post-it notes to write down information that they got from the reading and 
their questions. 

Then, the laptop, additional reading materials (Question 3), a printout of  the model “map”, 
chart papers, and markers will be given . Facilitators will help students formulate their ideas.  
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ACTIVITY 3: GALLERY WALK (ABOUT 20 MINUTES) 

Small groups 

Students will put up their posters on the whiteboard. Half of each group members will stay and 
the other half will go to other groups to learn. The staying group is responsible to teach visitors 
in their group. After 10 minutes, they will rotate. Those who stayed at their poster will go to 
other groups’ posters and learn from them.  

Everyone should take turns learning and teaching. As students go around, they will write down 
their questions on post-it notes and place them by the posters. If there are parts that make a lot 
of sense to them, put stickers on those parts. 

ACTIVITY 4: FORECASTING THE FUTURE (ABOUT 15 MINUTES) 

Whole Class 

As a group, students will co-construct on the board their answer to the prompt: 

“What will the earth be like 100 years from now if climate change continues?” 

Wrap up. 

FACILITATOR’S NOTE 

 We were unable to do Activity 4. 

 



 

 

375 

PHOTOS OF EARTH’S CHANGES 
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MODEL FOR CAUSAL MAPPING 

 

How does carbon dioxide cause earth’s temperature to rise? 
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Does earth’s rising temperature cause more tornadoes? If so, how? 
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What areas are most affected by climate change? 
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LESSON 16: WHAT WILL THE EARTH BE LIKE 100 YEARS FROM NOW IF 

CLIMATE CHANGE CONTINUES? 

GOALS  

Synthesize the ideas we have explored since Week 13 

Clarify confusion on the relationship of carbon dioxide and climate change 

MATERIALS 

Chart paper, Easel  

Markers, post-its 

Posters from the previous week 

Computers 

Reading materials 

Powerpoint on “Is carbon dioxide in the air good or bad?” 

Poster with the names of the 8 locations 

Stickers 

FLIR thermometers 

 

ACTIVITIES OF THE LESSON  

Before the session starts, have students explore the IR thermometers. Brief them that you can see 
the differences in temperature. The goal of this exploration is to draw out the idea of “heat that we 
cannot see” and the heat that is given off of a certain object. Encourage them to observe different 
objects, including people, and help them interpret the image. Ask them what they see and what 
they have figured out. What gives off much heat and what gives off less? 

ACTIVITY 1:  OPENING EXERCISES (ABOUT 20 MINUTES) 

Whole Group 

Welcome students. Ask if they found out anything interesting with the thermal imager. 
… Hopefully, how each object gives off different amount of heat; if we are covered with 
clothes, we give off less heat, etc.  
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Point to the posters and say, “So last week, we answered three questions that we came up with. 
Can someone recall what we learned?” Give students time to discuss with their seatmates and 
have students share their ideas in their small group. Ask them to make a mini-poster to 
summarize answers for all three questions. Check individual groups what they have in their 
mini-poster. If needed, we can have each group present/reiterate what they have found the 
week before.  

Then, recall that we had a question that came up during the presentation - whether 
carbon dioxide in the air is good or bad. Ask students what they think. Depending their 
answers, the explanation can vary, however it will go something like this (with images 
and short sentences in PPT).  

Carbon dioxide is part of air (or atmosphere) that surrounds the earth. Why do we need air? It 
provides oxygen that we need for breathing. What else? (photosynthesis?) 

Another thing that we benefit from air is that it keeps the earth’s heat. Earth gives off heat that 
it gets from the sun. But air traps some heat from completely escaping the earth. it’s like coats 
that we wear in cold winter. If not coats, we would have lost all heat from our body and can 
even die.  

Use/show thermal imagers. 

People call this phenomenon--that the earth’s air traps a certain amount of heat within the air 
and keep the earth warm--greenhouse effect. It is because the air works like a greenhouse. (We 
use greenhouse in botanic gardens to grow tropical plants and in farming to grow vegetables in 
winter). 

If appropriate, illustrate greenhouse effect further by using a hot potato.  Say something 
like, “When we take out a baked potato and cover it with a sheet of foil, we keep the heat 
longer but eventually the steam escapes, the potato cools  and we can eat our baked 
potato. But what if we cover it with more foil? Then the heat will have a hard time 
escaping, and the potato will remain hot. In this analogy, the sun is the heat source, the 
earth is the potato and the foil are the greenhouse gases. Greenhouse gases are good to a 
certain extent because we need them to keep our planet warm otherwise we will all 
freeze. But too much of it causes a rise in temperature and we know what happens with 
that. (This may also be an opportunity to review how climate change causes extreme 
weather events and how it impacts people.)  

it’s also like a car on a hot summer day. It keeps the heat inside.  

Some gases in the air contribute to this greenhouse effect. the most important contributor is 
carbon dioxide.  

Greenhouse effect itself is not a bad thing. without it, we would have all died at night. However, 
when there are too much amount of greenhouse gases and they keep too much heat within the 
atmosphere of the earth, we get in trouble.  
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Point out that this greenhouse effect is good - otherwise, everything will be frozen and 
we cannot live on earth. But, if we have too much of these greenhouse gases, that would 
mean that we will keep trapping more and more heat. The graph shows that since with 
increasing carbon dioxide in air, we are also seeing an increasing trend in earth 
temperature. Explain the details of the graph.  

After the short explanation of greenhouse effect, students will revise their mini-poster.  

ACTIVITY 2: DRAWING WHAT WILL HAPPEN TO THE EARTH 100 YEARS FROM NOW IF CLIMATE CHANGE 

CONTINUES (ABOUT 40 MINUTES) 

Pairs 

Transition: We have now talked about the causes and the effects of climate change. For 
this next activity, we would like to illustrate our understanding of climate change by 
forecasting what may happen to the earth if climate change continues. Tell them that 
they are working in pairs. “We are going to mix up people. You find your partner based 
on how much you know them. The goal is to get to know new people and also help new 
people fully participate in our activities. So students from last semester should find their 
partner and collaborate with them as much as they can.”  

Show the poster with the list of the 8 locations. Have students sign up for the locations 
by writing their names beside the location. Emphasize that this is a team effort and that 
all members should contribute in the design and drawing. Tell them that they can 
research online and use the reading materials as resources. At the end of the activity, 
they will be presenting their posters and vlog about it.  

Prompt: We have here a list of 8 locations. We would like you to think how these areas 
may look like in a 100 years if climate change continues or earth’s temperatures keep 
rising. Think of what the land and the bodies of water will look like. Consider how 
earth’s rising temperature may affect the plants, animals and people. How may people 
live their daily lives in 100 years? 

Chin State,Burma 

Kuala Lumpur, Malaysia 

Accra, Ghana 

Indianapolis, Indiana 

Baghdad, Iraq 

Sydney, Australia 

Barcelona, Spain 

Nord, Greenland 
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After 25 minutes into the activity, remind students that they need to have their posters 
ready in 15 minutes.  

ACTIVITY 3: PRESENTATION/VLOGGING (ABOUT 30 MINUTES) 

Pairs 

Students will post all of their posters on the board. Before they present, remind the 
students that the goal is to have the class understand their message. If there are a 
relatively large number of students, we can spread them out throughout the room, 
which may make the presentation more formal. Half of the groups will move around and 
see other posters while the other half groups remain next to their poster and explain. 
Then, the half will take turn to observe other groups’ posters. They may choose to 
present in whatever language they feel comfortable in. They also have to make sure that 
all members have to say something in the presentation. As they walk around, they will 
give stickers to the posters that they liked and made sense to them. Students in the 
audience will write on post-it notes a question they have for the group.  

Wrap-up. Depending on time, and if any group is interested, we can make a short video 
presentation to be posted on the facebook page.  

FACILITATOR’S NOTE 

We ran out of time doing Activity 2. We only got to the research and discussion. Students never 
got to finish their drawings. 
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IS CARBON DIOXIDE IN THE AIR GOOD OR BAD? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The earth is 
surrounded by air 
(atmosphere).   

http://news.mit.edu/2016/oxygen-first-appearance-earth-atmosphere-0513  



 

 
 

388 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

http://www.slate.com/blogs/atlas_obscura/2014/01/31/yakutsk_siberia_surviving_winter_in_the_world_s_coldest_city.html 

The atmosphere traps 
heat from the earth. 
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LESSON 17 : (CONTINUATION) WHAT WILL THE EARTH BE LIKE 100 YEARS 

FROM NOW IF CLIMATE CHANGE CONTINUES? 

GOALS  

Continue drawing the posters  

MATERIALS 

Chart paper, Easel  

Markers, post-its 

Posters from the previous week 

Posters with this week’s questions 

Computers 

Reading materials 

Worksheet 

ACTIVITIES OF THE LESSON  

ACTIVITY 1:  OPENING EXERCISES  AND BRAINSTORMING (ABOUT 15 MINUTES) 

Whole Class-Small group.  

Welcome students. We will then spend time brainstorming and remembering what we did the 
previous week. Remind them the question prompt: “how may these areas (eight cities) look like in 
100 years if climate change continues or earth’s temperatures keep rising? Think of what the land 
and the bodies of water will look like. Consider how earth’s rising temperature may affect the 
plants, animals and people. How may people live their daily lives in 100 years?”  

Facilitators make sure everyone is assigned to a group (original group membership, 
distributing new members to different groups). Give them time to reflect on what we did two 
weeks ago and where they left. If there are new members in each group, old members need to 
make sure that the new members know what is going on.  

Facilitators ask each group about their progress:  

“What is your city? Where is it located? What is its current climate like?”  

“What did you figure out about this city? What do you need to know more?” 

After having this reflection, we will transition to the poster activity.  
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ACTIVITY 2: MAKING THE POSTERS (ABOUT 45 MINUTES) 

Pairs (or group of three) 

 Students will then continue with making their posters from the previous week.  

Rule: everyone contributes to the poster.  

“Online search doesn’t always provide the answer you are looking for. You need to analyze the 
question, break them down to figure out what information you need to answer this question, 
and search information for specific questions.” 

Guide students thinking: “Some strategies may include, think about 1) what climate 
change causes (e.g., drought, severe hurricane, ocean rise, and where these events 
occur), 2) what climate your city has and where it is located geographically, and 3) 
Based on its geographic location, current climate, and consequences of climate change, 
to what phenomena of climate change is this city most susceptible to?” 

Guide students to search for specific events that are occurring in each city. They can 
search for news articles, magazine, some organization that does research on climate 
change (EPA, NASA, NOAA). 

“You can make your poster using ways to best communicate your answers--texts both in 
English and your home language, drawings, graphs, etc. It doesn’t have to be pretty. The goal is 
to have other people understand your message.” 

ACTIVITY 3: PRESENTATION (ABOUT 15 MINUTES) 

Pairs (or groups of three) 

 Students will post all of their posters on the board. Before they present, remind the students 
that the goal is to have the class understand their message. If there are a relatively large number of 
students, we can spread them out throughout the room, which may make the presentation more 
formal. Half of the groups will move around and see other posters while the other half groups 
remain next to their poster and explain. Then, the half will take turn to observe other groups’ 
posters. They may choose to present in whatever language they feel comfortable in. They also have 
to make sure that all members have to say something in the presentation.  

As students go to each poster, they will write on a post-it  their answer to the prompt: 

Imagine you go home tonight and tell your family what you have learned from each poster. 
What will you tell your family about the poster? (you can use any language that you want.) 

The post-its will then be posted beside the posters.   

ACTIVITY 4: SHARE OUT (ABOUT 15 MINUTES) 

Whole Class 
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 After everyone has had a chance to go around the posters, two chart papers bearing the 
questions :  

“Among the 100 year predictions, is there anything that worries you? Why/ Why not?”  

Any questions that you want to explore? 

Gather everyone in a circle. Discuss what prediction worries them the most. Why? 

 Ask them what questions they may have that were not yet answered when they went 
around the posters.  

ACTIVITY 5: WRAP-UP  

Depending on time, and if any group is interested, we can make a short video presentation to be 
posted on the facebook page.  

FACILITATOR’S NOTE: 

We were not able to do activity 5. 
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WORKSHEET 

PLACE FEATURED IN THE 
POSTER 

WHAT HAPPENS IN 100 YEARS IF CLIMATE CHANGE CONTINUES? QUESTIONS? 

1)  
 

 

2)  
 

 

3)  
 

 

4)  
 

 

5)  
 

 

6)  
 

 

7)  
 

 

8)  
 

 

 

WHAT IS COMMON ACROSS ALL POSTERS? AMONG THE 100 YEAR PREDICTIONS, WHICH ONE 
WORRIES YOU THE MOST? WHY? 

AMONG THE 100 YEAR PREDICTIONS, WHICH ONE 
DOES NOT WORRY YOU SO MUCH? WHY? 
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LESSON 18 : VIDEO MAKING WEEK 1: WHAT DO WE WANT TO SAY? WHO DO 

WE SAY IT TO? 

GOALS  

Brainstorm ideas for the message/audience of the video project 

MATERIALS 

Markers, post-its 

Mini chart papers 

Posters from the previous sessions 

Posters with prompts 

Computers 

Reading materials 

Video making booklet 

ACTIVITIES OF THE LESSON  

ACTIVITY 1:  WARM UP (ABOUT 15 MINUTES) 

Whole Class 

 Welcome students.  Have everyone sit on the floor. Pass cookies around.  

“We talk about climate change and global warming a lot. (Make sure students know what the phrase 
global warming means. We have not been used it.). Since last Monday, two questions were sticking 
in my mind.  first, someone raised a question of how we can stop climate change, or if there is 
anything we can do to slow it down.” Solicit opinions.  

“I also wondered how we translate climate change and global warming in our home languages. I 
need to translate it to Korean to talk to my parents and friends in Korea. Did you also have to 
translate it to your home language? Have you talked to your family about what we learn in our 
RESET program?” Place the posters with “Climate Change/Global Warming”  in the middle of the 
floor. Have students/facilitators translate the words in their home languages. The words may not 
be translatable so ask that they give the best definitions they can give in their home languages. 

ACTIVITY 2: RECALL (ABOUT 25 MINUTES) 

Small groups 

 “For the rest of this semester, you are going to make a video in this group. This is your group 
membership. First thing you need to do when you are assigned to a group is to make sure everyone 
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understands each other and is on the same page. Let’s make sure that everyone in your group is on 
the same page, because some of you have missed some sessions. Talk to each other about what is 
climate change, what is the cause of it, and how it impacts human lives.” The posters from previous 
weeks should be helpful in jogging their memory.  Give students some time to talk to their small 
group. (About 10 minutes) 

“Now, let’s think about some remaining questions. What are some questions you still have about 
climate change and would like to know more about? Video production can be a great opportunity to 
pursue those questions as well.” Have students make a mini-poster to summarize what they have 
learned and write down what questions they still have .  (About 10 minutes) 

ACTIVITY 3: BRAINSTORMING ABOUT THE VIDEO PROJECT  (ABOUT 40 MINUTES) 

Small Groups 

 It would be best to have a designated facilitator for each small group. The purpose of this 
activity is to generate ideas for their video project. Tell students that the booklet is a space where 
they can write down ALL possible ideas. Have all students have post-its and markers during the 
discussion so everyone has a chance to contribute. Post-its will be posted on the page bearing the 
question. Facilitators should ensure that ideas are talked about in the group. 

 Facilitators should guide the students in discussing:  

1) What is the purpose of the video? Small groups can discuss whether they want their video 
to teach their target audience/ make their target audience do something etc. A way to 
generate ideas is to ask them to answer “What do you want to happen when people finish 
watching your video?” If students are having a hard time starting, ask them to list 3 
objectives and then discuss the pros/cons. Repeat as necessary until a decision is made. 

2) Who do they want to make the video for? Ask students to list 3 audiences they would like to 
show their video to. Then, ask students - why do they want to target the particular 
audience?  What does this audience care about and how would their video address what 
their target audience care about? What language would they use to communicate to their 
audience? How would they make their video relatable to their target audience? Discuss 
pros/cons of suggestions. Repeat as necessary until a decision is made.   

3) What do they want to say in their video? Small groups can utilize the “list 3 and discuss” 
process to generate ideas. Once a message is agreed upon, it may be helpful to consider 
making a thesis statement of what their message is.  “ Our message in this video is 
______________________”. Ideally, there is one principle message but if the purpose is broad, 
small groups can include 2-3 key messages.  

4) To make their video, what are their next steps? We do not expect them to do all the planning 
but they should start thinking of their storyline. 

Things to consider: 

a) Do they need to do more research? If so, what topics?  
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b) What is the storyline?  

i) Will they make a storyboard? A storyboard is a sequence of drawings with 
some directions and dialogues that show the planned shots for a video.  

ii) Will they write a script?  

Will they make a shot list? A shot list shows descriptions of how a scene is shot 
(Wide shot, medium shot, close up) , what the framing is, what props are 
required, who the actors are and their dialogues. 

At the end of the activity, students should have decided on  

what is the purpose of their video 

who their target audience is 

what their message in the video is 

what tasks they will accomplish in the next meeting 

ACTIVITY 4: SHARE OUT VIA VLOG(ABOUT 10 MINUTES) 

Small Groups 

Students will create a “video diary” talking about what they have done that day  and 
their plan for the next week of the video project. The prompt: 

You will create a video diary as a way to keep track of what you have accomplished each 
week of the video project.  You will post this on the RESET page to update RESET 
facilitators and students about the progress of your work. For this first week, you are to 
1) say who are in your group, 2) what you did today and 3) what you plan to do next 
week.  

FACILITATOR’S NOTE 

There is a facilitation guide in the next section 

Print several copies of the Video Booklet for the different groups.  
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FACILITATION GUIDE 

WK 18 Facilitation Guide 

1. What is the purpose of the video? Small groups can discuss whether they want their video 
to teach their target audience/ make their target audience do something etc. A way to 
generate ideas is to ask them to answer “What do you want to happen when people finish 
watching your video?” If students are having a hard time starting, ask them to list 3 
objectives and then discuss the pros/cons. Repeat as necessary until a decision is made. 

2. Who do they want to make the video for? Ask students to list 3 audiences they would like to 
show their video to. Then, ask students - why do they want to target the particular 
audience?  What does this audience care about and how would their video address what 
their target audience care about? What language would they use to communicate to their 
audience? How would they make their video relatable to their target audience? Discuss 
pros/cons of suggestions. Repeat as necessary until a decision is made.   

3. What do they want to say in their video? Small groups can utilize the “list 3 and discuss” 
process to generate ideas. Once a message is agreed upon, it may be helpful to consider 
making a thesis statement of what their message is.  “ Our message in this video is 
______________________”. Ideally, there is one principle message but if the purpose is broad, 
small groups can include 2-3 key messages.  

4. To make their video, what are their next steps? We do not expect them to do all the planning 
but they should start thinking of their storyline. 

Things to consider: 

a. Do they need to do more research?  

1. If so, what topics? Specific questions? 

2. What are strategies for research? (e.g., online research, book reading, 
interviewing experts, etc.) 

3. Who would do the task?  

b. What would be a genre?  

1. Movie?  

2. Documentary? 

3. News? 

4. Music video? 

c. What is the storyline?  

1. Will they make a storyboard? A storyboard is a sequence of drawings with some 
directions and dialogues that show the planned shots for a video.  
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2. Will they write a script?  

3. Will they make a shot list? A shot list shows descriptions of how a scene is shot 
(Wide shot, medium shot, close up), what the framing is, what props are required, 
who the actors are and their dialogues. 
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VIDEO BOOKLET 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page is intentionally left blank. Instructions: Come up with a group name. Design your group logo/ decorate your cover page. Write down your names. 

When you are done, cut off these instructions. Be creative! Have fun! 
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What is the purpose of your video? 
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Who is your target audience? 
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What is your main message? 
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For next meeting, our tasks are… 
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LESSON 19 : VIDEO MAKING WEEK 2: WHAT’S OUR STORY?  

GOALS  

Think and talk about how people respond to the climate change 

Lay-out a story line for the video project 

MATERIALS 

Computers 

Reading materials 

Video making booklet – (Print template for next week’s task 

Templates (Script, Storyboard, Shot list) 

Powerpoint presentation 

Markers, post-its 

ACTIVITIES OF THE LESSON  

ACTIVITY 1:  WARM UP (ABOUT 20 MINUTES) 

Whole Class 

 Everyone will be seated in the classroom desk with their groupmates.  Pass cookies around. 
“today’s goal is to transform the ideas that they brainstormed previously into a story.  

Before doing it, I would like to show you what people say about climate change and discuss 
about it. Did anyone read the NY Times article that Mavreen posted? Can anyone summarize for 
those who have not read it?” (if no one wants to volunteer, we need to summarize it for the 
youth.)  

“How many of you think evidence is not enough to show that man-made carbon dioxide is the 
cause of climate change and global warming? How many of you think that we do have enough 
evidence to show that? How many of you are not sure?” Ask them to write their response on a 
post-it note with a reason that they think either way-- I think climate change is caused by man-
made gas emission because… Have a couple of students read their writing. “If you are not sure 
yet, i hope you figure this out throughout this video making process.”  

“There are young children who write letters to the president Trump to persuade him that 
climate change is caused by human activities and we need to take actions. What we are trying to 
do has essentially the same goal. What are things that videos can do that letters or postcards 
cannot do?” Hear some opinions. “we need to maximize the benefits of videos.”   
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“Producing a video is telling a story.” Show Pixar’s video. 
(https://www.khanacademy.org/partner-content/pixar/storytelling  

 Reiterate that all of them will have different perspectives on things and that as a group they 
will build on those unique perspectives in crafting  their video.  Ask them what personal 
experiences can they use in crafting their video. “What was most salient about climate change to 
you?” Give some time for them to discuss with seatmates.  Ask a student or two to share what 
they discussed. 

Give the mini-lecture on how from those ideas they are to craft a storyline and then they can 
make a script/storyboard/shot list. Explain that all 3 are ways film makers keep track of what 
shots to take. Explain   the differences of the three and tell them that they can use whatever 
method they think will best serve their purpose. They will have samples of all templates given 
to them. 

ACTIVITY 2: DEVELOPING A STORY/SCRIPT/STORYBOARD/SHOT LIST (60 MINUTES) 

Small Groups 

Give them time to come up with their story (Slide 8). Remind them that it is a work in progress 
and they will keep refining it in the weeks to come.  (20 minutes) 

PPT Slides 9-11 (5 minutes) 

Give time to work on a shotlist. (35 minutes) 

When they have a working story line, have the students flesh out what things they might 
need to tell the parts of their story. Would they need to further research on certain 
topics? Have them start thinking how they will convey their message - would they use 
images, powerpoint presentation, shoot a scene, do an interview, look at what’s already 
out there, etc.  

Facilitators should ensure that students understand what they are to do and let them 
work by themselves. 

In the last 10 min, give students a reminder about the time. Have them plan out their 
tasks for the following week - if they have not finished their story they will continue 
making it.  They will use post-its to write down next week’s task list that will be placed 
in their booklet. 

Facilitators can suggest that students use the basic story segment - a beginning, a middle 
and an end. The beginning is where they hook their audience or pose their question.  Have 
them think of ways how they can get their target audience to get interested in their video. 
Why should their target audience care? How would their video be relevant to their 
audience? The middle should contain their main message.  Are they going to start with the 
big picture and support it with key messages or are they going to start with key messages to 
build up to the bigger picture? How will they convey their message in a way that their 
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audience can understand? Finally, the end could contain a resolution or a call to action.  
After watching the video, now what do they intend for their target audience to do?  

ACTIVITY 3: SHARE OUT VIA VLOG(ABOUT 10 MINUTES) 

Small Groups 

 Students will create a “video diary” talking about what they have done that day  and their 
plan for the next week of the video project. The prompt: 

 You will create a video diary for what you have accomplished this week. You will post this 
on the RESET page to update RESET facilitators and students about the progress of your work. For 
this second  week, you are to 0) say who are in your group (if you have new members) or talk about 
your group name (if you haven’t yet), 1) talk about the tentative title of your video project , 2) what 
you did today and 3) your plan for next week.  
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OPENING DISCUSSION 
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VIDEO MAKING DISCUSSION 
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VIDEO MAKING RESOURCES 

Resources for Video Making 

http://www.mediacollege.com/ - information about producing all forms of electronic media.  

http://www.indie-film-making.com/ - information about writing, directing, producing, and lots 
more related to indie filmmaking. 

https://www.shotcut.org/tutorials/  - tutorials on basic video editing skills for ShotCut 

Free Sound and Music 

http://www.bensound.com/  

http://freemusicarchive.org/  

http://soundbible.com/ 

http://www.freesfx.co.uk/ 

https://www.soundjay.com/ 

Or search for “royalty free music download.” 

Free Images 

http://www.freeimages.co.uk/ 

https://stocksnap.io/ 

https://pixabay.com/ 

Or search for image that you would like to find. Type a search term in the google search window 
and click “images.” Then, click “Settings”  “Advanced Search” and change “Usage Rights” to 
“Free to use or share.”  

Free Videos 

https://pixabay.com/en/videos/  

https://vimeo.com/groups/freehd  

How to Credit the Images, Videos, and Music 

Read carefully the website that you download them. Some websites may want you to attribute 
the work to the website or author. If so, in the ending credit of your video you list all sources that 
you have used in your video, such as “Music: xxxx, Images: xxxxx, Videos: xxxxx.” 
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SCRIPT TEMPLATE 

Film Title: 
Scene: 
Location: 
Character Names: Dialogue  (with stage directions in brackets) 
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SCENE LIST TEMPLATE 

Scene 
Number 

Visuals (videos, screen capture, 
pictures, graphs and data, etc.) 

Audio (music, sound effect, 
narration, etc.) 

Text What needs to be 
done for this 
scene? 
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STORY BOARD TEMPLATE 

 
 
 
 
 
 
 
 
 
 
 
 
 
Scene no:_______ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Scene no:_______ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Scene no:_______ 
 

 
 
 
 
 
 
 
 
 
 
 
 
Scene no:_______ 
 

 
 
 
 
 
 
 
 
 
 
 
 
Scene no:_______ 
 

 
 
 
 
 
 
 
 
 
 
 
 
Scene no:_______ 
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LESSON 20 : EVALUATING OUR CARBON FOOTPRINT AND VIDEO MAKING 

WEEK 3 

GOALS  

Do a quick warm-up on carbon footprint 

Discuss about the ethical considerations for video making 

Work on video project (Research/Lay out storyline/Shoot video, etc) 

MATERIALS 

Computers 

Reading materials 

Video making booklet - template for next week’s task 

Powerpoint presentation 

Markers, post-its 

Worksheet for the Carbon Footprint Survey   

Handout on the Guidelines of Ethical Video Making 

Task List for Next Week 

ACTIVITIES OF THE LESSON  

ACTIVITY 1:  WARM UP (ABOUT 10 MINUTES) 

Whole Class 

 Welcome students. Ask them if they know what carbon footprint is. Generate ideas. Give 
NASA’s definition and ask students what they thought could be the sources of their carbon 
footprint.  

 Have students do the survey. 

Talk about the results of the carbon footprint survey. Who had the biggest footprint? Who 
had the smallest?  Ask them what things they can do to reduce their carbon footprint 
(individual, family, school, community). Discuss. 

ACTIVITY 2: MINI-LECTURE ON ETHICAL VIDEO MAKING (ABOUT 10 MINUTES) 

Small Groups 
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 Say, we will now shift gears to our video making.  Last time we talked about how videos can 
be very powerful in communicating our messages. But are there ways when videos can be harmful? 
Ask students for ideas as to what ways videos can harm.  

 In making videos, we need to consider ethics - whether things are right or wrong. Discuss 
the following points on the slide 

1)Make sure everyone is treated fairly (actors, interview participants, team members, etc) 

2)Respect other people’s privacy, and always ask permission when taking videos of private 
individuals. 

3)Pay special attention to the rights of children and always ask permission from a parent if you 
include them in the videos. 

4)Use only copyright-free materials (music, images, videos). 

5)Give credit to all your sources (websites, newspapers, interviews, etc) 
 

ACTIVITY 3: WORKING ON THE VIDEO PROJECT (ABOUT 60 MINUTES) 

Small Groups 

 Students will use the time to work on their video project. If students do not remember their 
tasks - have them view their vlogs from WK 19 or look at their task list. 

 At this point some groups may be doing research, making their scripts, or shooting their 
videos. 

ACTIVITY 4:  SHARE OUT VIA VLOG(ABOUT 10 MINUTES) 

Small Groups 

 Students will create a “video diary” talking about what they have done that day  and their 
plan for the next week of the video project. The prompt: 

 You will create a video diary for what you have accomplished this week. You will post this 
on the RESET page to update RESET facilitators and students about the progress of your work. For 
this third  week, you are to report what you did today and your plan for next week.  
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CARBON FOOT PRINT SURVEY  

 
Source: 
https://www.energystar.gov/ia/products/globalwarming/downloads/GoGreen_Activities%20508_compliant_small.pdf 

 

The sun’s energy drives the earth’s weather and climate. The earth absorbs some of the 
energy and radiates (sends out) the rest 
back toward space. Greenhouse gases 
absorb some of the energy radiated from 
the earth and trap it in the atmosphere.  A 
little bit of the greenhouse gases is okay 
because otherwise the earth would be an 
ice ball. But, in the past 100 years humans 
have created machines, factories and 
vehicles that have increased the amount of 
greenhouse gases in the atmosphere. The 
increased level of greenhouse gases means 
that more heat is trapped and the earth is 
getting warmer. Carbon dioxide is most 
important greenhouse gas. We emit carbon 
dioxide through our day-to-day activities. 
The amount we emit is referred to as our 
“carbon footprint.” The bigger the 
footprint, the more carbon dioxide that 
comes from each of us as a result of the 
choices we make. 

How big is your Carbon Footprint? 

This survey asks a series of questions to 
estimate the relative size of your family’s 
carbon footprint.  There are four major 
areas that generate excess carbon dioxide 
and in this survey we represent them with 
different colors. 

 

 

 Housing and Home Energy – RED 
 Transportation – BLUE 
 Personal Habits – GREEN 
 Recycling Habits – BROWN 
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1. If you live in a single-family home, color 4 rings RED; if you live in an apartment or 
other type of home, color 2 rings RED. 
Single-family homes generally consume more energy per resident than multifamily housing such as 
apartment buildings.   

2. If you don’t use energy-efficient light bulbs, color 1 more ring RED. 
Energy-efficient light bulbs such as compact fluorescent and LED light bulbs consume less electricity 
than conventional incandescent light bulbs.   

3. If your home doesn’t have a programmable thermostat, color 1 more ring RED. 
A programmable thermostat turns your home’s heating or air-conditioning up and down 
automatically. When your home’s energy system is working efficiently, it wastes less energy, thus 
reducing your carbon footprint.   

4. If you are not familiar with the Energy Star appliance rating system, color 1 more ring 
RED. 
Energy Star rated appliances use less energy.   

5. For every small car in your family, color 1 ring BLUE. 
All gasoline-powered automobiles emit carbon dioxide.   

6. For every medium or large car in your family, color 2 rings BLUE. 
The larger the car, the more carbon dioxide is emitted.   

7. If you don’t regularly change the air filter in your car and check the tire pressure, color 
1 more ring BLUE. 
Cars that are properly maintained are more energy- efficient.   

8. For every airplane trip you’ve taken in the past year, color 1 more ring BLUE. 
Virtually all modes of transportation consume energy, thus they impact your carbon footprint.  
 

9. If you are a vegetarian, color 1 ring GREEN; if you are not a vegetarian, color 2 rings 
GREEN. 
The growing, processing, packaging, delivery, and distribution of food requires energy from farms, 
factories, trucks, grocery stores, and more. Because a vegetarian diet does not include meat, a 
vegetarian tends to have a smaller carbon footprint than does a non-vegetarian.  
 

10. If you never eat organic food, color 1 more ring GREEN. 
The production of organic food puts less stress on the environment, so your carbon footprint is 
smaller if you tend to eat organic food.   

11. If you take baths, run the faucet while brushing your teeth or washing dishes, or water 
your lawn several times a week, color 1 ring GREEN. 
Water that goes down our drains and sewers must be processed through water treatment plants, even 
if the water is clean. Using only the amount of water you really need helps reduce your carbon 
footprint.  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12. If you usually recycle your household trash, color 1 ring BROWN; if you never recycle, 
color 2 rings BROWN. 
Recycling is good for the environment because it keeps excess waste out of land fills and trash 

incinerators.   

13. IF you never compost your yard and kitchen waste, color 1 more ring BROWN. 
Composting is good for the environment because it keeps kitchen and garden waste out of the trash 
and it encourages natural gardening practices.   

 

 

What are some of the ways you can reduce your Carbon Footprint 
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WAYS TO REDUCE CARBON FOOTPRINT 
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VIDEO MAKING DISCUSSION 
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LESSON 21 : TALKING ABOUT DEFORESTATION AND VIDEO MAKING WEEK 4   

GOALS  

Watch a video on deforestation and discuss impacts  

Work on video project (Research/Lay out storyline/Shoot video, etc) 

MATERIALS 

Computers 

Reading materials 

Video making booklet - template for next week’s task 

Videos on  Eating Less Meat and Problem with Palm Oil, 

Markers, post-its 

ACTIVITIES OF THE LESSON  

ACTIVITY 1:  WARM UP (ABOUT 15 MINUTES) 

Whole Class 

 Invite everyone to sit in a circle. Pass cookies around.  Preface the activity by saying, “Last 
week, we looked at our carbon footprint and talked about some of the ways we can reduce carbon 
emissions.” Ask students for examples of how to reduce carbon emissions and if they did anything 
the previous week to reduce their carbon footprint. 

 Then say, “We are going to watch a clip on one of the ways we can fight climate change. 
Then, show the video “Fight Climate Change, Eat Less Meat”. While watching the video, note down 
on the post-it things that you found surprising. 

https://www.youtube.com/watch?v=lLhEmGx8YQE 

 After watching the video, ask students to talk to their seatmates and share what they found 
surprising. Ask students to share ideas to the class. 

 If time permits, proceed to do the following:  

“Several times in the last few weeks, the idea of how cutting of trees is bad for the 
environment has been brought up. What are some of the reasons cutting down trees is bad 
for the environment?” Ask students for ideas.  Discuss. 

 Then, say “We are going to watch a clip on commercial deforestation - so these are large 
scale cutting down of trees. Watch the video and try to think, how did the deforestation impact the 
environment, animal life, and the people” 
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Watch the video “The Problem With Palm Oil” 

https://www.youtube.com/watch?v=LSumTLrJzdU 

 After the video, ask students to talk to their seatmates and on post-it notes, write down 1 
thing they learned from the video and 1 question they may have. 

Discuss. 

ACTIVITY 2: WORKING ON THE VIDEO PROJECT (ABOUT 70 MINUTES) 

Small Groups 

 Students will use the time to work on their video project. If students do not remember their 
tasks - have them view their vlogs from WK 20 or look at their task list. 

 At this point some groups may be doing research, making their scripts, or shooting their 
videos. 

ACTIVITY 3:  SHARE OUT VIA VLOG(ABOUT 5 MINUTES) 

Small Groups 

 Students will create a “video diary” talking about what they have done that day  and their 
plan for the next week of the video project. The prompt: 

 You will create a video diary for what you have accomplished this week. You will post this 
on the RESET page to update RESET facilitators and students about the progress of your work. For 
this week, you are to report what you did today and your plan for next week.  
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LESSON 22 : HOW CLIMATE CHANGE AFFECTS POLAR BEARS AND VIDEO 

MAKING WEEK 5  

GOALS  

Watch 2017 NSF STEM Video Showcase 

Watch a video on polar bears and arctic sea ice 

Work on video project (Research/Lay out storyline/Shoot video, etc) 

MATERIALS 

Computers 

Reading materials 

Video making booklet - template for next week’s task 

Videos on  how climate change impacts polar bears 

Markers, post-its 

ACTIVITIES OF THE LESSON  

ACTIVITY 1:  WARM UP (ABOUT 10 MINUTES) 

Whole Class 

Preface the activity by saying, “You have probably seen climate change videos that show polar 
bears”  Then say, “We are going to watch two videos on how climate change impacts polar bears. 
While watching the video, note down on the post-it things that you found surprising. 

Show: https://www.youtube.com/watch?v=zahJ3I2y2bM 

            https://www.youtube.com/watch?v=rKZ009-hSu4 

 After the video, ask students to talk to their seatmates and on post-it notes, write down 1 
thing they learned from the video and 1 question they may have. 

Discuss. 

ACTIVITY 2: WORKING ON THE VIDEO PROJECT (ABOUT 75 MINUTES) 

Small Groups 

 Students will use the time to work on their video project. If students do not remember their 
tasks - have them view their vlogs from WK 20 or look at their task list. 
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 At this point some groups may be doing research, making their scripts, or shooting their 
videos. 

ACTIVITY 3:  SHARE OUT VIA VLOG(ABOUT 5 MINUTES) 

Small Groups 

 Students will create a “video diary” talking about what they have done that day  and their 
plan for the next week of the video project. The prompt: 

 You will create a video diary for what you have accomplished this week. You will post this 
on the RESET page to update RESET facilitators and students about the progress of your work. For 
this week, you are to report what you did today and your plan for next week.  
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APPENDIX B 
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APPENDIX C  
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APPENDIX D 

Excerpt of RESET 2016-17 year-long event map 

RESET (SY 2016-2017) 
Week 
No. Date Lesson Objective Learning Activities 

1 9/1/2016 
What are our weather 

experiences? 
Learners discuss about weather experiences using 

weather pictures. 

2 9/8/2016 
What are the weather 

variables? I 

Learners manipulate half-cut water bottle as 
demonstration for air pressure. They 

read/discuss/fill out a reading material with their 
small group. 

3 9/15/2016 
What are the weather 

variables? II 

Learners continue to work on reading material. 
Learners discuss the reading in the whole group. 

They manipulate Galileo's thermometer. 

4 9/22/2016 What is air pressure? 

Learners do 4 different air pressure experiments 
with small group. They draw about the mechanism 
of the experiment and explain it without using "air 

pressure". 
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VITA 

MAVREEN ROSE STA. ANA TUVILLA 
Phone: (928) 380-2618 
mtuvilla@purdue.edu 

Wetherill Laboratory, Room 110B 
560 Oval Drive 

West Lafayette, IN 47907-2084 
 

EDUCATION 
 
PhD Purdue University, Chemistry (Chemistry Education)  May 2020 

Dissertation: “Multimodal analysis of minoritized learners’ science engagement in an 
afterschool science program” 

 Advisor: Minjung Ryu  
  
MS Texas A&M University, Chemistry  May 2013 

Thesis: “Enzymatic digestion in aqueous-organic solvents: A mass spectrometry-based 
approach in monitoring protein conformation changes” 

 Advisor: David H. Russell 
 
BS University of San Carlos (Philippines), Chemistry March 2004 

Thesis: “Effect of Ethanol on Blood Detection Time of α,α- dimethylphenethylamine 
in Albino Rats (Rattus norvegicus)” 

 Advisor: Ramon S. del Fierro 
Graduated Magna Cum Laude 

 
AREAS OF SPECIALIZATION/AREAS OF RESEARCH INTEREST 

Education: Science education, Ethnography, Video analysis, Multimodality, Refugee Education 
Chemistry: Analytical Chemistry, Mass Spectrometry, Proteomics 
 

RESEARCH EXPERIENCE 
Education  

LETS Science: Language-Enhanced Teaching in Superdiverse                     
High School Science Classrooms 
Principal Investigator: Minjung Ryu 
Funding Source: National Science Foundation, DRK-12 (NSF 1813937) 
Award: $847, 245 
Roles: Grant proposal:  conceptualization and writing 

             Research:  planning, data collection, training of junior research members 
 

Dissertation, Purdue University                                                                          
RESET: Refugee Youth Engaging in Critical STEM Literacy        
Principal Investigator: Minjung Ryu 
Funding Source: National Science Foundation, AISL (NSF 1612688) 
Role: Research: planning, data collection/analysis/management; project management 
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Chemistry 
Russell Labs, Texas A&M University    2011 to 2013 
Research and Service Lab Assistant, David H. Russell 
Specialized in protein separations and mass spectral analysis 
 
Vigh Labs, Texas A&M University     2009 to 2010 
Research Assistant, Gyula Vigh 

 Specialized in high performance liquid chromatography and organic synthesis 
 

TEACHING EXPERIENCE 
Purdue University, West Lafayette, IN Aug 2015 to May 2016 
Teaching Assistant, Department of Chemistry 

 Taught CHM 111, an undergraduate general chemistry course for allied health sciences 
students 

 Taught CHM 200, an undergraduate general chemistry course for elementary education 
majors 

o Revised the lab manual and aligned them to Indiana Science Standards  
  
BASIS Flagstaff, Flagstaff AZ Aug 2013 to May 2015 
Teaching Assistant, Department of Chemistry 

 Taught 8th grade chemistry 
o Developed materials to prepare students for BASIS district-wide cumulative 

examination 
 Raised cumulative exam passing grade from 49% to 70%  

o Revamped lecture and laboratory curriculum  
 Taught Honors and AP Chemistry 

o Created the syllabus and developed materials to prepare students for the AP 
exams 

 Students’ scores averaged 3.5 in 2014 and 4.5 in 2015 
 
Texas A&M University, College Station, TX Aug 2009 to May 2013 
Teaching Assistant, Department of Chemistry 

 Taught CHM 318, an undergraduate quantitative analysis chemistry course  
 Taught CHM 434, an undergraduate instrumental analysis course for chemistry majors 

o Revised the lab manual  
 
University of San Carlos, Cebu Philippines Jun 2004 to March 2005 
Assistant Instructor, Department of Chemistry 

 Taught CHM 114, an undergraduate general chemistry course 
 

OTHER WORK EXPERIENCE 
Bank of the Philippine Islands, Bacolod, Philippines Aug 2005 to Jun 2009 
Assistant Manager 

 Service officer for a commercial bank 
 Managed and trained 5 staff 
 Managed the cash-on-hand, ATM, and accountable forms 
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PUBLICATIONS 
Journal Publications 

Ryu, M., & Tuvilla, M. R. S., & Wright C.E. (2019). Resettled Burmese Refugee Youth’s 
Identity Work in an Afterschool STEM Learning Setting. Journal of Research in 
Childhood Education, 33(1), 84-97. 

 
Ryu, M., & Tuvilla, M. R. S. (2018). Resettled Refugee Youths' Stories of Migration, 
Schooling, and Future: Challenging Dominant Narratives About Refugees. The Urban 
Review, 50(4), 539-558. 

 
Tuvilla, M. R. (2017). Sacrificing Families: Navigating Laws, Labor, and Love 
Across Borders. Multicultural Perspectives, 19(4), 1-8. 

 
Conference Proceeding 

Tuvilla, M.R., Wright, C.E., Ryu, M., & Daniel, S.M. (2018, June). How Do 
Multilingual Learners Support One Another’s Science Learning and Participation? 2018 
Proceedings of the International Conference of the Learning Sciences, 1761-1762. 
London, UK 

 
INVITED TALK 

Tuvilla, M.R. (2018, June). Multimodal Interactional Analysis of Youth Interactions 
in an Afterschool Science Learning Setting. Sheffield Hallam University, Sheffield, 
UK. 

 
CONFERENCE PRESENTATIONS 

International and National Conferences 

Wright, C.E., Tuvilla, M.R. & Ryu, M. (2018, July). Identity work of resettled 
Burmese refugee youth in an afterschool STEM program. 25th Biennial 
Conference on Chemical Education, Notre Dame, IN. 

 
Tuvilla, M. R., & Wright, C. E. (2018, June). How do multilingual learners support one 
another’s science learning and participation? Poster presented at the 13th International 
Conference of the Learning Sciences, London, UK. 

 
Tuvilla, M. R., & Wright, C. E. (2018, June). How do multilingual learners support one 
another’s science learning and participation? Poster presented at the NSF- sponsored 
Early Career Cross-Community Poster Event. Festival of Learning, London, UK. 
  
Tuvilla, M. R. & Ryu, M. (2018, April). Multimodal Interactional Analysis of Youth 
Interactions in an Afterschool Science Learning Setting. Paper presented at the Annual 
meeting of the American Educational Research Association, New York, NY. 

 
Ryu, M., Tuvilla, M. R., & Wright, C. (2018, March). Examination of Burmese Youth’s 
Participation and Identity Work in a Community-based Science Program. Paper 
presented at the annual meeting of the National Association for Research in Science 
Teaching, Atlanta, GA. 
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Ryu, M., Sikorski, T. R., & Tuvilla, M. R. (2017, June). A multimodal analysis of group 
collaboration: What does equitable and inequitable collaboration look like? Paper 
presented at the Association for Visual Pedagogies Conference, Aalborg, Denmark 

 
Ryu, M., Tuvilla, M. R., & Wright, C. E. (2017, May 14). Creating Spaces With 
Resettled Refugee Youth [Video file]. Retrieved May 16, 2017, from 
http://stemforall2017.videohall.com/presentations/994%20 

 
Ryu, M., Tuvilla, M. R., & Wright, C. (2017, April). Burmese refugee youth’s 
identity work in an after-school learning setting. Paper presented at the annual meeting 
of the American Educational Research Association, San Antonio, TX. 

 
Tuvilla, M. R. & Ryu, M. (2017, April). Resilience in the moment: Refugee youth’s 
resilience in science learning setting. Paper presented at the annual meeting of the 
American Educational Research Association, San Antonio, TX. 

 
Tuvilla, M. R. & Ryu, M. (2017, January). What can K-12 teachers learn from minoritized 
youth's interactions in an afterschool science program? Paper presented at Indiana STEM 
Education Conference, West Lafayette, IN. 

 
Ryu, M. & Tuvilla, M.R. (2016, April). Critical STEM literacy practices among resettled 
Burmese refugee youth.Paper presented at the annual meeting of the American Educational 
Research Association, Washington, DC. 

 
Regional Conferences 

Tuvilla, M. R. (2019, February). Multimodal Analysis of Minoritized Learners’ Science 
Engagement in an Afterschool Science Program. Paper presented at the Ethnography in 
Education Research Forum, Philadelphia, PA.  
 
Tuvilla, M. R., Wright, C. E., & Ryu, M. (2018, March). Analysis of Multilingual 
Learners Interactions in an Afterschool Science Program. Poster presented at the Annual 
Graduate Students Educational Research Conference. 

 
Tuvilla, M. R., Wright, C. E., & Ryu, M. (2018, March). Analysis of Multilingual 
Learners Interactions in an Afterschool Science Program. Poster presented at the 3rd 
Annual Purdue Linguistics, Literature, and Second Language Studies Conference. 

 
Wright, C. E., Tuvilla, M. R., & Ryu, M. (2018, January). Multimodal Interactional 
Analysis for Analyzing Participation in Informal Learning Settings. Paper 
presented at the 3rd Annual Indiana STEM Education Conference, West Lafayette, 
IN. 

 
Tuvilla, M. R., Wright, C. E., & Ryu, M. (2017, March). Burmese Youth's Identity 
Negotiation in an Afterschool STEM Program. Poster presented at the Annual Graduate 
Student Education Research Symposium, West Lafayette, IN. 

 
Tuvilla, M. R. & Ryu, M. (2016, October). Betty's resilience in the moment: Refugee 
Youth's 'Hidden' Resilience in an Afterschool STEM Program. Paper presented at Learning 
Sciences Graduate Students Conference, Chicago, IL 
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Tuvilla, M. R. & Ryu, M. (2016, January). Responsive teaching: A way to engage 
transnational students in science talks. Paper presented at Indiana STEM Education 
Conference, West Lafayette, IN. 

 
FELLOWSHIPS, AWARDS, AND MENTIONS 

NAEd/Spencer Dissertation Semi-finalist. (2019, February). National Academy of Education/ 
Spencer Dissertation Fellowship Program. Selected as one of the 61semi-finalists from a group of 
420 highly qualified applicants from 121 graduate institutions. 
 
Women in Science Programs Travel Grant. (2018, December). Purdue University College of 
Science Diversity Office. Total Funding Granted: $500 
 
Community for Advancing Discovery Research in Education (CADRE) Fellow 2018-2019. 
National Science Foundation Discovery Research preK-12 (DRK-12).    
AERA Division C Graduate Student Mentoring Seminar Attendee. (2018, April). 
American Educational Research Association Division C. Total Funding Granted: $300 
 
PGSG Travel Grant. (2018, May). Purdue Graduate Student Government and the Graduate 
School. Total Funding Granted: $500 
 
Best Poster for Completed Research. (2018, March). Tuvilla, M.R. & Wright, C.E. 2018 
Annual Graduate Students Educational Research Conference, Purdue University, West Lafayette, 
IN. 
 
NSF STEM For All 2017 Public’s Choice Award. Ryu, M., Tuvilla, M. R., & Wright, C. 
E. (2017, May 14). Creating Spaces With Resettled Refugee Youth [Video file]. Retrieved 
May 16, 2017, from http://stemforall2017.videohall.com/presentations/994%20 
 
Best Poster for In-Progress Research. (2017, March). Tuvilla, M.R. & Wright 2017 
Annual Graduate Students Educational Research Conference, Purdue University, West 
Lafayette, IN. 
 
Ross Fellowship (2015-2016). Purdue University Graduate School. Total Funding Granted: $28, 
714 
 

COMMUNITY SERVICE 
Klondike Robotics Team STEM 
[Robotics Judge], [Klondike Elementary School], January 2016, January 2018 
 
National Chemistry Week 
[Volunteer], [Purdue University], October 2015, October 2016 
[Volunteer], [Texas A&M University], October 2013 
Expanding Your Horizon 
[Facilitator], [Purdue University], October 2015, October 2016 
Phi Lambda Upsilon Chemistry Honors Society 
[Member], [Purdue University], 2015- present 
[Treasurer], [Texas A&M University], 2011-2012 
Iota Sigma Pi Honors Society 
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[Member], [Purdue University], 2015- present 
 
Women in Science 
[Member], [Purdue University], 2016- present 
 

TECHNICAL SKILLS 
Education  
Software Packages: : Transana, Nvivo, Camtasia, InqScribe, Handbrake 
 
Chemistry 
Instrumental Analysis: HPLC, MS (MALDI, ESI, FTICR, STR), GC, IC, GC-MS, LC-MS, UV-
Vis, FTIR, AAS, CE, Fluorescence Spectrophotometry, XRF, DSC, CD 
Proteomics Protocols: SDS-PAGE, ITRAQ labeling 
Software Packages: SciFinder, 4000 Peak Explorer, Protein Pilot, GPS Explorer 
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PUBLICATIONS 
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