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ABSTRACT 

This research focuses on the teacher supports needed to implement university courses 

using a facilitator model approach to dual credit. This study runs parallel to a pilot program at 

Purdue that aims to provide a bridge for students who may otherwise feel that a four-year 

university is out of reach by providing directly transcripted dual credit and reducing required 

courses in the students’ plan of study.   

The facilitator model offers a unique approach to dual credit with the following three key 

features: secondary teachers that facilitate university curriculum, a Student Success Coach from 

the university who collaborates weekly with the secondary teachers, and an instructor of record 

from the university who allows for students to earn directly transcripted college credit. This 

model addresses many of the suggested changes to current dual credit models, including: 

ensuring credit transfer and articulation, affordability, accessibility, collaboration with the high 

school and college, and student supports. By addressing these barriers, successful incorporation 

of this model is likely to influence an increased enrollment and success of all students, including 

advancing equity for low-income and minority students. 

Few studies, if any, have examined teacher preparation for and implementation of the 

facilitator model. Unlike other dual credit models that utilize a secondary teacher, a facilitator 

model enhances collaboration between high school and college instructors, and, if done well, 

ensures college credit transfer and articulation. This unique model situates the teacher with the 

crucial role of fostering student learning and navigating enrollment in the college registration (L. 

J. Pyzdrowski et al., 2011). This research has two main goals, to contribute to studies of the 

facilitator model in a complex project-based curriculum, and to identify supports needed by 

school districts and teachers if this were to be scaled up to other schools. 

 A qualitative case study was chosen to explore the needs of teachers as facilitators of 

college curriculum. Multiple interviews, focus groups, observations, questionnaires, and artifacts 

were triangulated and analyzed to draw conclusions on the needs of teachers through a summer 

professional development, and the implementation of the first year of the program. A thematic 

content analysis was conducted using both axial coding and code-recode techniques, with themes 

and data organized using NVivo software. 
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Successful implementation of the facilitator model for administering dual credit is 

expected to increase access of underrepresented students to dual credit programs as students 

receive directly transcripted grades that articulates with the college, there are strong 

communications between the teachers and university, students have the added support of a 

facilitating teacher, and barriers such as requirements for a masters or credit hours in the subject 

area are navigated around as the instructor of record is a faculty member from the participating 

university. Results include a discussion of recommendations for professional development and 

ongoing support essential to maintaining such a program. For higher education, implications of 

the facilitator model include a greater confidence in dual enrollment offerings, allowing for 

greater exposure to a wider variety of students. Implications for secondary schools might be to 

reach out to colleges and universities to collaboratively establish these facilitator model-based 

pathways.  
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CHAPTER 1. NTRODUCTION 

1.1 Statement of Problem 

Purdue has the second highest university enrollment in the state of Indiana (CollegeSimply, 

2017) and is ranked fourth in the United States for international student enrollment (Purdue 

University Office of International Students and Scholars, 2019). While attendance at Purdue 

University in West Lafayette, Indiana continues to rise, there is a disproportionately low 

representation of minorities and low socioeconomic status students. Mitch Daniels, President of 

Purdue University, acknowledged this fact in 2016 in his statement “For this freshman class, we 

were only able to admit 26 students from the entire IPS [Indianapolis Public Schools] system. 

That’s unacceptable and someone has to find a way to do better” (Zink, 2016). The article goes 

on to state that out of 48,000 Indiana graduates in 2014, “only 101 African Americans and 156 

Hispanics had SAT scores and GPAs in the range of the average Purdue freshman” (Zink, 2016).  

When compared to the total population of Indiana high school graduates, this reflects only 0.2% 

and 0.3% respectively. 

A 2019 report from the Indiana Commission for Higher Education stated that of the 69% of 

all students across the state of Indiana to take the SAT or ACT, 79% earn a score high enough to 

indicate that they are college ready. When compared to their diploma type, correlations imply 

that their success is a direct reflection of the rigor of high school diploma type, which varies 

drastically by demographics (see Figure 1) (Indiana Commission for Higher Education, 2019). 
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Note. Reprinted with permission from the 2019 College Equity Report, by the Indiana 

Commission for Higher Education, 2019 

(https://www.in.gov/che/files/2019_Equity_Report_Placemat_8_22_19_Letter.pdf). 

Figure 1. Diploma Type Disparity 

 

The requirements for graduating with academic honors are largely dependent on completion 

of AP coursework or earning dual credits (Indiana Department of Education, 2016). Dual credit 

programs allow students to earn both high school credit as well as college credit, and include 

distance learning, college instructors at the high school, on campus enrollment in classes with 

college students, concurrent enrollment, on campus enrollment in classes solely for high school 

students, early college high schools, and hybrid models of online and classroom delivery 

methods. There is a great deal of research to support dual credit courses, including significant 

contributions in student success in post-secondary education by providing students with 

additional hours to complete course requirements, a higher likelihood of attaining a college 

degree, and free or discounted tuition (Abts, 2011; Bertram, 2006; Cowan & Goldhaber, 2015; 

Development Services Group, 2017; Indiana Commission for Higher Education, 2019; Lukes, 

2014; Torres, 2019; Troutman et al., 2018). While nearly two-thirds of students are taking 

advantage of dual credit programs, there is still an underrepresentation of low-income and 

minority groups (see Figure 2) (Indiana Commission for Higher Education, 2019).  

While many schools offer dual credit opportunities, they are not all taught in the same way. 

Some courses are taught by high school teachers with special certifications, some are taught on 

community college campuses, and a wide variety of courses are offered online. There are even 

https://www.in.gov/che/files/2019_Equity_Report_Placemat_8_22_19_Letter.pdf
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college preparatory high schools and charter schools that tailor their curriculum around credit 

earning opportunities (Cowan & Goldhaber, 2015). Just as the delivery methods of dual 

enrollment vary, so too do eligibility requirements such as grade level, GPA, and funding (Burns 

& Leu, 2019). This implies that the way in which the program is offered may be excluding the 

very students for which it would be most beneficial (Weissman, 2020). A 2019 report was 

published from a collaboration between The College in High School Alliance and Level Up, two 

coalitions made of national and state organizations that focus to increase representation of 

students of color, low income, and first-generation college students in post-secondary 

institutions. In their report they identified six (6) categories to consider for advancing equity and 

removing barriers when it comes to dual credit programs: statewide goals for engaging 

underrepresented minorities, ensuring credit transfer and articulation, affordability, accessibility, 

collaboration of high school and college instructors, and student supports (College in High 

School Alliance & Level Up, 2019).  

 

 
Note. Reprinted with permission from the 2019 College Equity Report, by the Indiana Commission 

for Higher Education, 2019 (https://www.in.gov/che/files/EquityReport%202019_FINAL.pdf).  

Figure 2. Percentage of High School Students Earning Early College Credit 

 

Weaknesses in current models for dual credit include a lack of collaboration between high 

schools and colleges, poor credit transfer, limited instructor capacity due to high qualifications, 

and a lack of supports as students make the transition from high school to college, especially 

https://www.in.gov/che/files/EquityReport%202019_FINAL.pdf
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when they are a first-generation scholar (College in High School Alliance & Level Up, 2019; 

Horn et al., 2018; Weissman, 2020; Zinth, 2018).  

A relatively new model for obtaining dual credit that addresses many of these concerns is the 

facilitator model. In this model, high school teachers receive summer professional development 

from, and work closely with, faculty from a four-year university to facilitate a current university 

course offering. High school students complete course content as students enrolled at the 

university, while receiving feedback from a university instructor of record who grades key 

assignments and projects, while the high school teacher facilitates the course. The university 

faculty member serves as the instructor of record, ensuring a direct transfer of credit. The 

Student Success Coach, another key component of this model (Pyzdrowski, 2020), works with 

high school facilitating teachers weekly, ensuring a fidelity of implementation to reduce the 

requirements needed, such as a master’s degree in the subject area, to offer the class. This means 

that the facilitator model can support broader access to dual credit programs, especially ones that 

provide transcripted college credit.  While this has shown promise in higher math education (L. 

J. Pyzdrowski et al., 2006, 2011, 2016), little research has been done in complex project-based 

curriculum, such as human-centered design. No evidence could be found that explores the needs 

of teachers and school districts when adopting such a model.  

This study also speaks to the current discontent of students and their parents when attempting 

to apply credits earned for technology and engineering courses. Although students may earn 

credits through pre-engineering programs “no standardized educational program exists for pre-

college students to earn widely accepted, transferable, engineering course credits” (Pines et al., 

n.d.), typically resulting in the credits neither contributing toward the students’ plan of study nor 

helping to reduce their workload while in college.  

1.2 Purpose of This Study 

Purdue provides a number of options to help with a smooth transition of students, many first-

generation college students, to the university including a collaborative program with multiple 

Indiana innovative public charter schools. This program utilizes a facilitator model of instruction 

wherein high school teachers collaborate with university faculty to facilitate Purdue curriculum 

with the same integrity and standards as would be found on campus. The course chosen for this 
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collaboration is TECH 120: Design Thinking in Technology, a required course for students 

majoring in any of over 40 possible career pathways (Purdue University, 2019b).  

The facilitator model is unique in its approach to offering dual credit to high school students 

with multiple levels of support: the facilitating teacher, an instructor of record, and a Student 

Success Coach. While there is some support for this model based on student outcomes (L. J. 

Pyzdrowski et al., 2006, 2011, 2016), little research is available on the needs of teachers and 

school districts when adopting such a model. This research is needed to facilitate successful 

widespread access to effective dual credit programs that can help increase college enrollment of 

underrepresented students. The launch of this collaborative research program provides an 

opportunity to investigate the needs of teachers during professional development, and the level 

and type of ongoing supports they need throughout the school year. A successful implementation 

of TECH 120: Design Thinking in Technology will likely mean scaling up this collaboration to 

offer courses to more schools across Indiana, driving the need to identify supports needed for a 

sustainable program and positive experience for all involved. 

The purpose of this study is to identify supports needed for professional development, 

successful implementation, ongoing support, and scale-up measures of a facilitator model using 

this collaborative research program. A qualitative case study was used to gather data from the 

piloting of TECH 120: Design Thinking in Technology through interviews, observations, 

questionnaires, and course artifacts. 

1.3 Research Questions 

There are multiple reasons why universities may not accept dual credit earned by high school 

students, especially if it is to replace pre-requisite course requirements (Horn et al., 2018). It is 

worth investigating two of the major arguments against granting credit. The first is a quality 

control perspective, that high school teachers do not have the same qualifications as instructors at 

the university (Hanover Research, 2014; Tobolowsky & Ozuna, 2016a; Troutman et al., 2018). 

How then can their grades and credit be justified? The second is that while the content may be 

adequate, the methods of delivery and instruction may vary. This is to say that if not taught the 

university way, that the student will not be prepared for upper-level classes that are meant to 

build on those methods (Hanover Research, 2014; Tobolowsky & Ozuna, 2016a; Troutman et 

al., 2018).  
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Quality control at the university includes a shift in academic workforce in higher education, 

such that nearly 30% of undergraduate courses at R1 universities were being taught by graduate 

students in 2016 (AAUP Research Office, 2018). Many of these students have limited teaching 

experience, and professional development typically lasts two weeks or less to prepare to teach 

their courses (Allison et al., 2014). To ensure consistency and quality of course instruction, it is 

especially important that full time faculty members acting as course coordinators to meet 

regularly to collaborate with instructors as a means of ongoing collaboration, support, and 

accountability.  

The facilitator model is based on these support methods, incorporating a week-long 

professional development collaboration with high school teachers planning to facilitate the 

course, as well as ongoing support throughout the school year. This not only provides ongoing 

assistance throughout the year for the teachers involved, but also assures a fidelity of 

implementation for the university’s approach to teaching (G. Strimel, personal communication, 

April 6, 2020).  

The topic worth investigating here is what kinds of supports would someone with previous 

experience need? Are there initial differences in the first year of learning to teach a new 

curriculum? What kinds of professional development approaches and strategies are most 

effective? How will needs change throughout the course of the year? These questions can be 

summarized into the following two research questions: 

 

1. How and in what ways did a one week-long professional development prepare teachers to 

teach a facilitator model dual credit course that emphasizes design and project-based 

learning? 

 

2. How and in what ways does ongoing support throughout the academic year meet teacher 

needs in a design-based, facilitator model dual credit course? 

1.4 Scope 

This study addresses the role of high school teachers as facilitators of a college course 

with a project-based approach to open-ended problems. Teacher participants are limited to those 

acting as facilitators of TECH 120: Design Thinking in Technology from the two innovative 

urban public charter schools collaborating with Purdue University.  
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1.5 Definitions 

The following terms have been identified as integral to this thesis document, and are defined 

as follows: 

21st Century Skills: Core competencies that address ways of thinking, ways of working, tools 

for working, and living in the world (Binkley et al., 2012). 

Advanced Placement® (AP®): College level courses and exams you can take in high school to 

earn college credit and skip introductory courses in college (College Board, n.d.). 

CATME: The Comprehensive Assessment of Team Member Effectiveness (CATME) is a web-

based system that aids instructors in managing teams of students by teaching them how to 

effectively contribute to teamwork by calculating accountability points for team-member 

contributions (CATME, 2008).  

Design Thinking: Process for creative problem solving that uses a qualitative approach to 

identify people’s needs with what is technologically possible (Brown, 2008). 

TECH 120: Design Thinking in Technology: A curriculum that applies design thinking to 

technology related fields so students can use a constructivist approach to explore their 

environment to impact the world (Purdue University, 2020). 

Dual Credit: Courses in which secondary students may earn both high school and college credits 

simultaneously (Indiana Department of Education, 2011). 

Facilitator: Throughout this report, ‘facilitator’ will refer to the high school teacher who is 

responsible for daily instruction, while the ‘instructor of record’ is a university faculty 

member. 

Facilitator Model: The ‘facilitator model,’ as used in this report, is a novel way of teaching a 

dual credit course. High school teachers work closely with faculty from the university to 

teach the same rigorous content/expectations as that of college students. The teachers act 

as ‘facilitators’ of instruction, while university faculty act as the ‘instructor of record’ to 

assign grades and provide feedback. 

Human-Centered Design (HCD): An approach to problem solving that incorporates emotional 

and psychological preferences into tangible solutions for individuals, rather than seeking 

technical solutions to context-free problems (Gasson, 2003). 

Innovation: Improvements made on existing products, systems, or methods of doing something 

(International Technology and Engineering Education Association, 2007). 
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Instructor of record: Throughout this report, ‘instructor of record’ will refer to the university 

faculty member who is responsible for evaluating student achievement and assigning 

grades. However, the course content will be taught by the ‘facilitator’. 

K-12 Engineering Design: The adaptation of scientific and mathematical principles to practical 

applications in design, manufacture, and operation of systems, processes, structures, and 

machines (International Technology and Engineering Education Association, 2007). 

STEM: An acronym for Science, Technology, Engineering, and Mathematics in education 

(Bybee, 2010). 

Student Success Coach: A graduate student that will act as a liaison between the innovative 

urban public charter school and Purdue University to provide support and ensure a 

fidelity of implementation throughout Purdue’s collaborative research program. 

Responsibilities include providing grades and feedback on key projects and assignments, 

regular meetings with high school faculty, and virtual sessions with students and parents. 

Transferability: For the purposes of this report, transferability will refer how easily a college 

credit earned in high school can apply to a student’s plan of study, reduce workload, and 

save time toward graduation. 

Transfer credit: Credits earned in a dual credit course through one college or university, that a 

student then transfers to their intended college or university. 

User-Centered Design (UCD): Goal-directed focus of tangible ways users will interact with 

solutions to technical problems (Gasson, 2003). 

Under-Represented Minorities (URM): With respect to STEM fields, these are African-

American, American Indian, and Hispanic students, as well as Asian female students 

(Bayer Corporation, 2012). 

1.6 Assumptions 

The following assumptions were made throughout this qualitative study with regards to 

teacher participants, methods and procedures, data analysis, and the outcomes of the study. 

• Facilitators will answer truthfully on questionnaires.  

• There will be a fidelity of implementation of TECH 120: Design Thinking in 

Technology. 

• Facilitators have some basic fluency in design thinking instruction.  
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• Facilitators will be interested and engaged throughout the professional development 

process. 

• The facilitators will be positive and encouraging about students considering the 

partnering University. 

1.7 Limitations 

The limitations associated with this study include the following: 

• The assessment of needs and outcomes will be restricted to the content of Design 

Thinking in Technology and not focus on other contributing factors of the 

academic environment. 

• The researcher cannot control for previous experience facilitators may have with 

Human-Centered Design or User-Centered Design that would influence needs or 

outcomes of professional development. 

• Facilitator participants will be limited to two Indiana high schools who are 

participating in Purdue’s collaborative research program. 

• The time frame for this study is limited to approximately seven (7) months. 

• The researcher cannot control the effectiveness of instruction from facilitators.  

• The researcher cannot control for attitudes toward content and delivery of 

professional development. 

1.8 Delimitations 

The delimitations for this study are to include: 

• Student success and achievement were not included in this study. 

• This study does not investigate student intentions to matriculate to the partnering 

University. 

• This study is not meant to differentiate individual needs based on various teaching 

backgrounds, but to identify any needs for successful implementation of a 

facilitator model for Design Thinking in Technology. 
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• This study does not investigate how facilitator model dual credit programs could 

be scaled up across the state of Indiana. 

• This study does not investigate the retention rates of students who matriculate after 

successful completion of this facilitator model dual credit program. 

1.9 Summary 

This chapter provided an overview of the problems that schools face with current dual 

credit models, the scope and purpose of this study, and the research questions under 

investigation. A list of potentially unfamiliar terms was defined, and the researcher identified 

limitations and delimitations of the study. 
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CHAPTER 2. REVIEW OF LITERATURE 

 The purpose of this chapter is to justify the investigation of an alternative method for 

offering dual credit. After justifying a technology skills gap in industry defining the word 

‘technology’ as both a product and a process, contributing factors are identified, and logical 

conclusions are drawn between the drop-out rate of college students, and the way in which they 

were prepared for college level material in high school. It is found that the more prepared 

students are, the more likely they are to complete their college degree, justifying the need for 

dual credit opportunities in high school. Issues with current dual credit models are identified, and 

a justification for the facilitator model is presented. Little evidence of research could be found 

specifically on this model, and no research could be found in its application outside of math 

courses or the needs of teachers when adopting such a model. The chapter starts with a review of 

literature methodology to investigate and introduce the facilitator model. 

2.1 Review of Literature Methodology 

While secondary schools offer pathways for student to receive college credit for AP and 

STEM courses, students are rarely presented with opportunities to earn technology or 

engineering related credit. In fact, “no standardized educational program exists for pre-college 

students to earn widely accepted, transferable, engineering course credits” (Pines et al., n.d.). 

Programs such as Project Lead the Way offer pre-engineering credit through several universities 

(Hughes, 2017), but there are major barriers to reducing class load or time to graduation by the 

application of credit to a student’s plan of study. While it has been found that students are better 

prepared for higher education classes, credit is often not awarded or given in the form of a 

general elective, neither contributing toward the undergraduate plan of study nor helping reduce 

their workload (Troutman et al., 2018). This leads to discontent with both college students and 

parents.  

Much can be learned from identifying the barriers regarding transfer of credit when 

applied to technology related courses. This review of literature will define technology, identify 

the ways it is being used in industry, highlight the need for human-centered design and shortage 

of workers in industry, identify barriers to providing necessary skills, and explore the ways in 
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which we can strengthen the bridge from high school to college. The focus of this study is a new 

model for providing college credit to secondary students known as the facilitator model. While 

the facilitator model has proven successful in preparatory math courses (L. J. Pyzdrowski et al., 

2006, 2011, 2016), little has been done to investigate the fidelity of implementation for 

technology or design related subjects with a complex project-based curriculum. 

 Several measures were taken to provide a high-quality review of literature on the 

facilitator model. This includes a comprehensive search of peer-reviewed journals, theses, 

dissertations, and interviews using the search string ‘(Facilitator OR Blended Modality OR Co-

teaching Model) AND (Professional Development OR Teacher Training OR Summer Training) 

AND (Dual Credit OR College Credit OR Transfer Credit)’. Databases utilized include the 

Education Commission of the States, EBSCO, Engineering Village, ERIC, Google Scholar, 

JSTOR, ProQuest, Sage, Scopus, Springer Link, U.S. Department of Education, and Web of 

Science (see Appendix A). References cited from each article were also searched to find 

additional supporting material, and interviews were conducted to gain more information about 

professional development, teacher needs, and the facilitator model. Over 26 high-quality, peer-

reviewed articles have been identified to inform practices on professional development, 

college/dual credit, and the facilitator model (see Appendix B), and graphically organized into a 

Venn diagram (see Appendix C). These references were specifically cited to both generate and 

address the needs of high school teachers as facilitators for a successful implementation of a 

human-centered design/design thinking course (see Appendix D). 

2.2 Defining Technology 

In order to situate the application of a facilitator model in Tech 120: Design Thinking in 

Technology, we must first define technology. Richard Rhodes stated, “Technology is the 

application of science, engineering and industrial organization to create a human-built world” 

(Rhodes, 2012 p. 19). David Kaplan more thoroughly defined it as:  

Technologies are best seen as systems that combine technique and activities with 

implements and artifacts, within a social context of organization in which the 

technologies are developed, employed, and administered. They alter patterns of human 

activity and institutions by making worlds that shape our culture and our environment. If 

technology consists of not only tools, implements, and artifacts, but also whole networks 
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of social relations that structure, limit, and enable social life, then we can say that a circle 

exists between humanity and technology, each shaping and affecting the other. 

Technologies are fashioned to reflect and extend human interests, activities, and social 

arrangements, which are, in turn, conditioned, structured, and transformed by 

technological systems. (Kaplan, 2012, p. 167) 

It is important to see that technology can be more than a product; it can also be an active process 

that systematically solves problems encountered in everyday lives. Similarly, technology is not 

only the application of scientific principles, but provides the tools for scientific discovery. 

2.3 How Technology Is Used in Industry 

 There is nothing that has done more to flatten our world and remove the boundaries 

created by the natural geographical barriers than the widespread use of the internet. When 

analyzing Freidman’s ten (10) suggested ‘flatteners’ of the world, only one, the fall of the Berlin 

Wall, does not rely on collaboration and communication tools provided through the integration 

of the world wide web into an increasingly networked world (Friedman, 2005). While the world 

has continued to change in the 15 years since the release of his book, the principles of 

technological advancements, fueled by online collaboration still hold true. Worldwide 

collaboration and shared information have resulted in advances across the board from the 

National Academy of Engineering’s ‘Grand Challenges in the 21st Century’ (National Academy 

of Engineering, 2020) including education, infrastructure, and tools of scientific discovery.  

While consumers see increasingly creative uses for ‘smart’ devices, social networking, and 

recreational technologies such as drones and 3D printing, industry has taken it to another level. 

Many tasks that used to rely on human workers and judgement is being outsourced to automated 

processes where businesses have more control over the speed, consistency, and quality of the 

product being produced. This is done by the incorporating such things as cameras for image 

recognition, sensors to detect environmental variables, analysis of ‘big data’ as a tool for both 

diagnostics and prediction, and drones as both a tool for distribution and data collection (Arnold 

Machine, 2015; Cloud Computing, 2017; Ismail, 2018; Leary, n.d.).  

The advances in technological products have and will continue to shape the world in which 

we live, while design thinking is the process that enables technology to happen. “Design thinking 
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provides a structured process that helps innovators break free of counterproductive tendencies 

that thwart innovation” (Banga, 2019). 

2.4 Design Thinking 

 With the variety of ways to collect, analyze, and compare data, making informed 

decisions seems easier now than ever before. In fact, a global economy provides seemingly 

unlimited solutions to a variety of problems on a daily basis, which often makes finding the 

‘best’ solution problematic. One effective way to find comparable solutions and adapt them to a 

unique problem space is to implement a process known as design thinking. 

Design thinking is a method of systematically solving problems while utilizing a concept 

known as Human-Centered Design (HCD). As the name implies, HCD always takes the user into 

consideration throughout the problem-solving process so that the technology developed meets 

their needs and satisfies their frustrations. Design thinking is broken down into three main 

phases: inspiration, ideation, and implementation (Torabi, 2020a).  

Inspiration is arguably the most important of these three phases, as it is where empathy is 

developed for the user by taking a deep dive into what they see, say, do, hear, and think (Torabi, 

2020c). Understanding the end user, what their problems are, and what it will mean to them once 

they have a solution to their problem, will impact the focus of observations, the questions asked 

in interviews, the research done on pre-existing solutions, the final product design, and the way 

in which the product is marketed. The inspiration phase relies heavily on ethnographic practices, 

building upon techniques utilized to validate the studies of qualitative researchers (Goetz & 

LeCompte, 1981; Lincoln & Guba, 1985; Wilson & Hutchinson, 1991). 

The ideation phase is composed of two main steps: idea generation and concept 

development (Torabi, 2020b). Idea generation, known in other design processes as the 

brainstorming phase, is used to generate many potential solutions to a problem, prioritizing 

quantity over quality. Participants should be familiar with the target consumer and the research 

collected during the inspiration phase. It is recommended that individuals ideate on their own 

before contributing their ideas to a group to prevent relying on others while promoting buy-in of 

the final solution (Torabi, 2020b). Group brainstorming should be done at a fast pace for a short 

period of time to generate anywhere from 50-100+ ideas, with more time spent on concept 

development. Concept development should be done with smaller groups than that of idea 
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generation, while working to narrow down the ideas generated in brainstorming into no more 

than a dozen concepts for further consideration and refinement. These concepts should address 

the identified need of the consumer, how it contributes to a solution to meet that need, what the 

end product would look like, and how the user is to benefit from the proposed solution (Torabi, 

2020b). 

In the final stage of implementation, solution validation through prototyping and testing 

on individuals who represent the target consumer become the main focus. This is done through 

iterative testing loops of making assumptions, prototyping designs, and running experiments to 

test the design (Torabi, 2020d). The mindset to be employed during this phase is inspired from a 

quote by John C. Maxwell, "The only way you can get ahead is to fail early, fail often, and fail 

forward" (2007, p. 113). This encourages multiple iterations of low cost, low risk prototypes 

with a representative from your target audience for constant adaptation and feedback (Torabi, 

2020d). 

A study from 2015 identified that over 150 companies have integrated design thinking 

into their daily practices (Schmiedgen et al., 2015). These businesses ranged from small startups 

to large international companies, and while most sectors were predominately information and 

communication based, many sectors were represented. Many studies, journals, and even TED 

Talks have acknowledged that empathizing with the customer, and making seemingly small 

changes to your business plan, can have large impacts on customer satisfaction and ultimately 

profits (Brown, 2008; Burke, 2014; Galveski, 2015; Liedtka, 2018; Lockwood & Papke, 2017; 

Schmiedgen et al., 2015) driving the demand to incorporate it into a wider variety of practices.  

The success of design thinking as a business model, technology, and strategy to find the 

right technology for customer needs has created a following and demand for design thinkers. 

Unfortunately, the supply of people who are qualified in the most up-to-date industry technology 

are low, and those that are skilled in design thinking even lower.  

2.5 The Skills Gap 

 Studies show that there are a shortage of skilled trades workers in fields such as 

construction, manufacturing, information technology (Davis et al., 2012; Leary, n.d.; Morrison et 

al., 2011; Wu et al., 2019). In a 2019 survey, 83% of business owners interviewed stated that 

they had trouble recruiting candidates due to such things as competition with other businesses, a 
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lack of the necessary skillsets, and a low number of applicants, while citing trade skills 

carpentry, plumbing, welding, machining as the top missing skills (Burner et al., 2019). This is in 

line with what we see from Purdue University’s Polytechnic Institute, which has had 91.4% 

placement rate (Purdue University Polytechnic Institute, 2019) even after record enrollment 

numbers for the third year in a row and 4910 Polytechnic students in the Fall of 2019 (O’Malley, 

2019).  

 While technical skills are in demand, much of the literature stresses a higher need for 

students with 21st century skills, sometimes referred to as soft skills, such as problem solving 

(Burner et al., 2019; Hora, 2017; Penrod, 2019) with some studies even citing it as the number 

one skills deficiency among employees (Morrison et al., 2011). It is far easier to find employees 

that have experience with a technical skill or programming language than it is to find one that is 

adaptable and can communicate, collaborate, and problem solve (Schirf & Serapiglia, 2017), and 

it is the innovation and decision making with messy problems that is most desired (Ras et al., 

2017).  

 We have known of the skills gap for over a decade, and yet it persists. Advances are 

being made by universities, businesses, and schools to close the gap, while a number of barriers 

still exist that inhibit progress. 

2.6 Barriers to Closing the Gap 

 The skills gap has been well documented for over three decades (Eisen et al., 2005; 

Morrison et al., 2011; National Association of Manufacturers et al., 2003; National Center on 

Education and the Economy, 1990, 2008; Penrod, 2019; Schirf & Serapiglia, 2017), and while 

efforts have helped to lessen the impact, it is still impacting our economy and workforce. This is 

partly due to the fact that there is no single contributing factor, but a series of interconnected 

obstacles. 

There is a wave of retirements from experts in the field (Wu et al., 2019) and a change of 

complexity in the workplace, a shifting of job profiles (Ras et al., 2017; Schirf & Serapiglia, 

2017), which is even more troubling we find less applicants for these positions (Burner et al., 

2019). Some suggest that the skills students are graduating with are not representative of what is 

needed (Cappelli, 2015; Weaver & Osterman, 2016), while also noting that those with the skills 
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may not be willing to take certain jobs because they are unsatisfied with the amount employers 

are offering to pay (Abraham, 2015; Cappelli, 2015). 

 While not directly related to the skills gap, one avenue worth investigating is the fact that 

approximately 40% of college students drop out before finishing college, with 30% dropping 

after their freshman year (Bustamante, 2019). Among the many reasons for not completing their 

degree, dissatisfaction with their field of study and being unprepared academically are significant 

contributing factors (Bustamante, 2019; Hess & Hatalsky, 2018). Students who are dissatisfied 

with their field of study often find themselves changing majors, adding to the amount of time to 

complete their degree and increasing financial pressure which in turn increases their risk of 

dropping out (Bustamante, 2019). Fortunately, secondary schools can aid in the transition and 

retention of students, while also giving them a chance to investigate programs of interest at a 

minimal risk. 

2.7 The Role of Secondary Schools 

 High school students can participate in courses that have positive effects on their overall 

academic achievement, completing high school, gaining access to college, retention in college, 

and degree attainment, all while earning college credits at low to no cost (Development Services 

Group, 2017; Indiana Commission for Higher Education, 2019; Lukes, 2014). These courses go 

by many names, such as early college credit, concurrent enrollment, post-secondary enrollment 

opportunities, early college programs, and most commonly, dual credit (Indiana Department of 

Education & Commission for Higher Education, 2019; Troutman et al., 2018). 

Dual credit courses are required for advanced diplomas by many states, including Florida, 

Georgia, Indiana, Ohio, Virginia, and Washington (Indiana Department of Education, 2016; 

Kelley & Rowland Woods, 2019), which is significant as strong correlations have been found 

between the rigor of diploma and success in high school (Indiana Commission for Higher 

Education, 2019). While dual credit courses vary in content and structure, a Texas study 

involving 129,661 students and 533,046 courses found that “Exposure to any college course has 

a positive impact on student retention and graduation” (Troutman et al., 2018, p. 33). This claim 

was further substantiated by the findings that students who completed dual credit coursework 

were twice as likely to complete their first two years of college than their noncredit bearing peers 

(Troutman et al., 2018). 
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 There are many benefits to student participation in dual credit courses, and while 

researchers strongly recommend statewide accessibility, many states leave this decision to local 

districts. Only fourteen (14) states have mandatory statewide policies on dual credit offerings by 

postsecondary institutions, guaranteeing student access to higher education regardless of location 

(Kelley & Rowland Woods, 2019). It is important to note that while many programs may fall 

under the broad category of ‘dual credit’ the requirements for participation, delivery, 

transferability of credits, and location can vary greatly. 

2.8 Dual Credit Models  

 There are a wide variety of dual credit models. Students can take courses from a two (2) 

year college or four (4) year university, and the location of courses can also vary, as students can 

take their courses online, on site, or from a faculty member of their high school. There is also an 

assortment of names for each model, and advantages and disadvantages to adopting each one. As 

a reference, it is suggested that they can be grouped into three main categories: singleton 

programs, comprehensive programs, and enhanced comprehensive programs (see Table 1) 

(Bailey & Karp, 2003; Cassidy et al., 2010; Fowler & Luna, 2009).  
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Table 1 

Matrix of Dual Credit Enrollment Categories 

 Singleton Comprehensive 
Enhanced 

Comprehensive 

Target Student Academically 

proficient 

Middle achieving Middle to low achieving 

Location High school High school 

College 

High school 

College 

Student Mix High school only High school only 

Mixed with college 

High school only 

Instructor High school 

College 

High school 

College 

High school 

College 

Course Content Special curriculum 

College curriculum 

Special curriculum 

College curriculum 

Special curriculum 

Credits Earned Exam-based 

Course-based 

In-escrow 

Exam-based 

Course-based 

In-escrow 

Course-based 

Degree of Intensity Low – just one of 

many educational 

experiences had by 

students in their junior 

or senior year 

High – the primary 

educational 

experience during the 

last years of high 

school 

High – addresses social 

and behavioral, as well as 

academic, needs 

 

Note. Recreated with permission from Promoting College Access and Success: A Review of Credit-

Based Transition Programs, by Bailey & Karp, 2003, p.14. From 

(https://files.eric.ed.gov/fulltext/ED482497.pdf). 

 

 

 Singleton programs are the most common form of dual credit across the US (Bailey & 

Karp, 2003), and consist of elective courses that students can enroll in to experience the rigor of 

college courses while earning college credit. The most popular examples include the AP 

program, pre-engineering programs such as Project Lead the Way and Engineering by Design, 

and other career and technical programs. 

https://files.eric.ed.gov/fulltext/ED482497.pdf
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 While singleton programs are designed to let students experience college courses for a 

short period of time at a low risk, comprehensive programs are more involved, taking up the 

majority of the student’s junior and senior year (Bailey & Karp, 2003). Examples range from 

programs such as the International Baccalaureate or IB program, a rigorous multi-subject 

curriculum recognized by universities worldwide, to lesser known Tech Prep programs (Bailey 

& Karp, 2003).  

 Enhanced comprehensive programs, such as middle college high school (MCHS) and 

other college preparatory schools offer an even more rigorous experience for students, often 

going beyond classroom instruction to include individual counseling, tutoring, and assistance 

with applications (Bailey & Karp, 2003). Though the least common, they offer the greatest return 

on investment, especially for lower achieving students. 

 When incorporated into a secondary curriculum, Tech 120: Design Thinking in 

Technology is most similar to a singleton program, as it has no pre-requisites or post-requisites 

for participation. Therefore, it is most important to focus on strengths and weaknesses of various 

models of singleton programs, including the degree to which they vary in instructors, location, 

eligibility, tuition, student population, and intensity (U.S. Department of Education, 2003). 

While not a comprehensive list, the next several paragraphs provide a broad overview of the 

most widely accepted dual credit models. 

 Advanced Placement Testing (AP) – Students enroll in subject specific advanced 

placement courses through their high school, courses are taught by certified high school teachers, 

and a standardized test is administered at the end of the year to determine if college credit should 

be administered. Scores on these tests range from 1 – 5, and students only get high school credit 

with a score of 3 or above, while it is at the discretion of each university to set an acceptable 

score for college credits (Delicath, 2000). 

 Concurrent Enrollment – Similar to dual enrollment, students enroll in college classes 

that are taught at their high school and count for both college and high school credit, however, 

costs are covered between the high school and the participating college (Merren et al., 1997).  

 Co-op Courses – Courses taught at the high school by high school teachers who meet 

specific criteria. Upon successful completion, students earn credit through the cooperating 

college (Rajala, 2003). 
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Course Articulation – Courses are taught at the high school, but an intergovernmental 

agreement is signed to acknowledge that student performance must be equivalent to or exceed 

that of the college counterparts. Students do not receive the articulated credits until they enroll at 

the participating college and complete an agreed upon number of credits (Merren et al., 1997). 

 Curricular Alignment – This model involves high school teachers working with college 

instructors to modify and align their curriculum to parallel that of the college coursework. While 

students do not receive college credits, they may waive pre-requisites for post-secondary courses, 

allowing them to advance more quickly through higher level content (Merren et al., 1997). 

 Dual Enrollment – Students in the dual enrollment model qualify for credits through both 

their high school and the participating college and cover the cost of their tuition, often at a 

reduced price. Courses may be taught at the high school by a qualified teacher, or at the 

participating college or other off-site location by an instructor from the college. The term ‘dual 

enrollment’ stems from the fact that students are enrolled at the participating college while still 

in high school (Merren et al., 1997).   

 Prior Learning Assessment (PLA) – Students who feel they are already proficient in 

college level material may take a standardized test called a College-Level Examination Program 

(CLEP). Tests are taken at an accredited testing location, and scores are reported to colleges 

(Indiana Commission for Higher Education, 2020). 

 Shared Curriculum/Intensive Dual Enrollment – Junior and senior year of high school is 

treated as the first two years of a four-year program that culminates in an associate’s degree. 

Coursework counts toward both high school credit and a foundation for the student’s plan of 

study in college (Heath, 2008; Merren et al., 1997).  

 Tech Prep Credit – An articulation agreement from universities targeting students who 

focus on technical subjects while in high school. Students earn high school credits immediately, 

but only earn college credits after matriculating to the participating college (Bailey & Karp, 

2003). 

 Virtual-College Credit Courses – On-line courses students can participate in from the 

university along-side college aged students. Colleges are able to award directly transcripted 

credit, while students are often able to use credits earned toward their high school diploma 

(Hoffman, 2010).  



 

 

33 

 Clearly there are a wide variety of program models schools may offer for students to earn 

college credit while still in high school. Advantages from participation in such programs has 

already been established, but each model has caveats for students, parents, school districts, 

colleges. Dual credit works, but it may not work the same for everyone. 

2.9 For Whom Does Dual Credit Work? 

 As a college, school district, or student, there are decisions to be made regarding 

participation in dual credit programs, especially when considering resources such as time, 

money, and effort required for a positive outcome. There are also unintended outcomes from 

various policies, leading to underrepresentation of low income and minority students. This 

section is intended to draw attention to what is not working with current dual credit models and 

identify ways in which they may be improved. 

 With all of the advantages students receive from successful completion of dual credit 

courses, it may be surprising to find that many are dissatisfied with the opportunity. Some 

expressed a disconnection with their teachers and peers (Taylor & Pretlow, 2015), while a larger 

contributing factor relates to the credits earned through such a program. Students express 

frustration when under the impression that by earning credits in high school, they can enter 

college a semester, or even a year ahead, only to find out that many did not count to their plan of 

study and they are starting the same place as every other freshman (Taylor & Pretlow, 2015). 

Even for well-established programs such as AP, “86% of the top 153 universities and colleges in 

the United States restrict the awarding of AP credit” (Weinstein, 2016, p. 2).  

Some colleges worry about the rigor and fidelity of implementation (Hanover Research, 

2014; Tobolowsky & Ozuna, 2016a; Troutman et al., 2018). While as many as twenty-five (25) 

states require dual enrollment credits to transfer to both two-year and four-year universities 

(Zinth, 2016), many do not have a policy regarding transfer of dual credit earnings. In the past, 

some schools have gone as far as to ban any credit from dual enrollment courses altogether 

(American Association of State Colleges and Universities, 2002). In an effort to bring more 

accountability on the part of the schools, some programs require high school teachers to hold the 

same qualifications as the college level instructor, including a master’s degree in their field of 

study (Tobolowsky & Ozuna, 2016a; Troutman et al., 2018). 
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Low income and minority populations are particularly underrepresented in dual credit 

coursework participation (Hoffman, 2010; Indiana Commission for Higher Education, 2019; 

Zinth, 2014). While many factors may prevent access to these programs, financial support and a 

shift in program priorities play key roles (Hanover Research, 2014; Zinth, 2014, 2018). Dual 

credit provides the opportunity for students to take challenging, college level courses with the 

support of high school teachers, and was originally intended as a pathway for these mid-

achieving students that may not have considered going to college (Chatlani, 2018). Without 

direction from the state, and with restrictions on teachers qualified to teach the courses, schools 

have over time made the transition to focus only on students who were already college bound, 

discouraging those who may benefit most (Chatlani, 2018; Zinth, 2014, 2018). Magnifying the 

issue of access, not every school is willing to financially support students for courses outside of 

their regular offerings, leaving fees ranging from $85 to $600 for the families to pay (Bertram, 

2006; Tobolowsky & Ozuna, 2016b; Troutman et al., 2018). 

Although the gap remains for low income and minority students, research has drawn 

attention to unintended barriers and proposed new models to overcome them. The facilitator 

model is one such dual credit program. 

2.10 Facilitator Model 

 Combining elements of the well-established dual enrollment and co-op courses with 

unique attributes of its own, the facilitator model for dual credit presents a new approach for a 

successful transition of students from high school to a four-year college or university. The three 

main aspects of this model are teacher professional development, implementation of a Student 

Success Coach, and a separation of high school and college grades.  

Over the summer teachers receive professional development from a cooperating university 

on the structure, rigor, and methodology of the course to be offered. Teachers are provided with 

a set of the course’s curriculum outlining daily plans, assignments, quizzes, projects, and rubrics, 

with an expectation of fidelity of implementation (L. J. Pyzdrowski et al., 2006, 2011, 2016; G. 

Strimel, personal communication, April 6, 2020).  

Throughout the school year, a Student Success Coach from the university grades and 

provides feedback on key projects and assignments to students and meets with teachers on a 

weekly basis. Weekly meetings provide planning and support for future weeks, while also 
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monitoring success of students in the case that they may need to withdraw to protect their college 

GPA (G. Strimel, personal communication, April 6, 2020). 

Teachers facilitating the course provide grades and feedback to students in parallel to the 

Student Success Coach so that high school and college grades can remain separate. Deidentified 

rubrics and comments made to students from both the teacher facilitator and the Student Success 

Coach are compared at weekly meetings for consistency and clarity. At the end of the course, the 

college faculty member is listed as the instructor of record for directly transcripted college credit 

at a reduced cost to students (L. J. Pyzdrowski et al., 2006, 2011, 2016; G. Strimel, personal 

communication, April 6, 2020). 

2.11 Why the Facilitator Model Works 

 By incorporating a Student Success Coach, the facilitator model addresses many concerns 

that universities have with accepting dual credit from high school students (Hanover Research, 

2014; Tobolowsky & Ozuna, 2016a; Troutman et al., 2018). Consistency and quality are 

maintained, there is a fidelity of implementation, and grades are assigned by a college faculty 

member, allowing for directly transcripted credit. In addition, by having the high school teacher 

facilitate the course, and instructor of record award the credit, the qualifications of facilitators 

(Horn et al., 2018) can be relaxed, allowing for more flexibility in course offerings. 

 Student discontent with application of credits is also addressed, as courses in previous 

studies, and with this collaborative program, are strategically selected to be required for the 

student’s plan of study (L. J. Pyzdrowski et al., 2006, 2011, 2016). This is likely to continue to 

be true of future course offerings with the facilitator model, as the demand for resources to 

support schools drives a need for relevance to students and the university. 

 Research suggests that additional barriers to overcome in order to be more inclusive of 

low-income and minority students include affordability, accessibility, and student supports 

(Chatlani, 2018; Hanover Research, 2014; Indiana Commission for Higher Education, 2019; 

Light, 2016; Zinth, 2014, 2018). The facilitator model allows universities to work strategically 

with schools that will benefit most, while providing students a dual avenue of support through 

the success coach and their normal high school teacher. While courses are still offered at reduced 

cost to the students, they are made affordable to the point where families and school districts 

may be willing to invest in the opportunity.  
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 There is promising evidence from the research available on course outcomes using the 

facilitator model, showing high school students outperforming their university peers, and 

continuing their success in subsequent coursework once matriculating to college (L. J. 

Pyzdrowski et al., 2006, 2011, 2016). An interview with a program administrator of the 

Pyzdrowski study confirmed student performance, and went on to cite an increase in enrollment 

of over one thousand (1000) students after the first year using the facilitator model, with students 

feeling stronger connections to the university (G. Strimel, personal communication, April 6, 

2020).  

2.12 Contributing to Research on the Facilitator Model 

 There is much research on what needs to be done to improve current dual credit 

opportunities for students (Chatlani, 2018; Hanover Research, 2014; Indiana Commission for 

Higher Education, 2019; Light, 2016; Zinth, 2014, 2018). However, after an extensive literature 

review, many dual enrollment program models remain unchanged, and few articles could be 

found proposing alternative models when offering dual credit opportunities, especially for four-

year universities. Furthermore, the literature that could be found in support of models such as the 

facilitator model (L. J. Pyzdrowski et al., 2006, 2011, 2016), focus only on student outcomes and 

not on the support of teachers or school districts in adopting and implementing these programs. 

Finally, the research supporting the use of the facilitator model for dual credit opportunities is in 

high school math education (L. J. Pyzdrowski et al., 2006, 2011, 2016). While the facilitator 

model shows promise in this field, more research is needed to see if it can apply to a complex 

project-based curriculum. 

 It is therefore the focus of this research to contribute to the discussion of alternative dual 

credit models and investigate professional development and supports needed when introducing a 

new model to a group of teachers and a school district. The curriculum chosen for this study, 

Tech 120: Design Thinking in Technology, focuses on a human-centered design approach to 

problem solving, both a highly sought-after skill from an industry perspective, and a complex 

project-based curriculum such that there are many possible answers to any given problem. It is 

strategically chosen as a required course for any student at the Purdue Polytechnic Institute, 

addresses core requirements for other university majors, and is one of three courses needed for a 

Design and Innovation minor.  
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2.13 Summary 

 A short discussion of literature research methods was used to establish credibility for the 

researcher before providing justification for the context and potential impact of this study. To do 

this we first defined technology as not just a product but a process, and investigated a skills gap 

in industry with both skills using products, and problem solving processes. Barriers to closing the 

skills gap were identified as well as the position that secondary schools are in to contribute to a 

solution. Dual credit was identified as a significant factor in the success of students interested in 

pursuing a college degree. Reasons why students may abstain from participation in these 

programs were also presented, along with a number of contributions by experts in the field on 

how to make the experience more inclusive to any student motivated to try a more rigorous 

course. Finally, an alternative model was introduced that incorporated many of the suggestions 

for a more inclusive and supportive dual credit experience, known as the facilitator model. 

Support for the model was presented, and promising statistics were shared regarding student 

outcomes. An extensive search revealed that little has been done in terms of research on this 

model, and no evidence could be found on the needs of the cooperating school or teacher 

facilitators, justifying further research contributions. 

  



 

 

38 

CHAPTER 3. METHODOLOGY 

This chapter discusses specific qualitative research practices employed while 

investigating the implementation of a facilitator model for dual credit opportunities for high 

school students through Purdue’s collaborative research program. The course used for this 

facilitator model for dual credit is Tech 120: Design Thinking in Technology, a first year design 

course at Purdue university focused on human-centered design. This course is a requirement for 

all students enrolled in the Polytechnic Institute. The course consists of three major projects over 

a sixteen (16) week period, delivered in such a way that each project provides scaffolding for the 

next as major assignments are repeated with added depth at each iteration. Included in this 

chapter are methods of observations, semi-structured interview questions for both individuals 

and focus groups, and questionnaire items, while also taking into account the sample size, sites 

for data collection, data collection procedures, and the role of the researcher. Purdue’s 

collaborative research project took take place over twenty-eight (28) weeks, starting in June, and 

concluding at the end of December (see Figure 3). 
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Figure 3. Purdue’s Collaborative Research Project Gantt Chart 
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3.1 Purdue’s Collaborative Research Project Overview 

Purdue’s collaborative research project was created to address the underrepresentation of 

low income, African American, and Hispanic students at major universities across the United 

States. Part of this can be attributed to lower participation in dual college credit courses while in 

high school, leading to underprepared students on higher stakes tests. On a local level, out of the 

“48,000 Indiana high school graduates in 2014 who took the SAT, only 101 African Americans 

and 156 Hispanics had SAT scores and GPAs in the range as the average Purdue freshmen” 

(Zink, 2016). This disparity becomes even more clear when looking back at comments made by 

Mitch Daniels, President of Purdue University from the fall of 2016. In 2016 there were 8,294 

graduates from the Indianapolis Public School system (STATS Indiana, 2019), and yet only 26 

met the requirements to gain admittance to Purdue University (Zink, 2016). To address this 

problem, Purdue University has strategically fostered relationships with urban public charter 

schools, located within high need areas, to create a transformed integrated STEM educational 

environment characterized by industry-focused and design-based learning to help prepare 

students for the future of work and learning. These innovative high schools boast a new approach 

to curriculum design, and while it provides students with industry mentors and an immersive 

STEM experience, it also promises preferred admission to Purdue’s Polytechnic Institute. 

As these innovative high school students prepare for their first year of college, the 

University is likewise preparing for them with various collaborative research projects with 

innovative high schools. Studies show that first generation college students struggle with 

increased expectations, change of environment, and a push towards independence versus 

interdependence (Coffman, 2011; Stephens et al., 2012). The collaborative research project 

utilized for collecting data during this study was established to increase physical, and emotional 

connections to campus, while providing supports for students to transition to a large university. 

Purdue hosted a professional development to prepare teachers from two innovative urban 

public charter schools to facilitate Tech 120: Design Thinking in Technology, a required course 

for any student’s plan of study in the Purdue Polytechnic Institute. Following the facilitator 

model for dual credit, a Purdue faculty member served as the instructor of record and graded key 

projects for directly transcripted college credit. Additionally, a Student Success Coach acted as a 

liaison between the university and high school and met with teachers facilitating the course 

weekly to provide ongoing support, instruction, and monitor the fidelity of implementation 
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throughout the year. Tech 120: Design Thinking in Technology is to be the first course offered 

through this collaborative research project. 

In preparation for professional development, the Purdue research team collected data in the 

spring relating to the physical environment, administrators’ interactions with teachers, teachers’ 

interactions with students, and the delivery style of curriculum to help design and plan the virtual 

workspace for collaboration. A comparison of learning outcomes from the professional 

development team with information obtained from early observations helped to identify items to 

be used on a pre-professional development questionnaire to be used as part of the research for 

this thesis. 

 Purdue’s collaborative dual credit program with an urban public chart school was piloted 

with fifty (50) students, from the two (2) aforementioned inner-city high schools in Indiana and 

involved five (5) teacher participants who acted as facilitators of the curriculum. Teacher 

participants consisted of both males and females with industry experience in various design 

fields. The number of participants, five (5), is also appropriate as this is a qualitative 

investigative study, in which the focus is on depth of information gathered, and it is unconcerned 

with justifying a hypothesis with a larger population sample. It is fortunate that all facilitators 

were enthusiastic and willing to participate in the study, and that the number satisfies the 

requirements of saturation and sufficiency needed to draw conclusions from the data (Creswell, 

1998). 

 While the integrity of each lesson for Tech 120: Design Thinking in Technology 

remained unchanged, adjustments were implemented for integration to a high school curriculum. 

At the university level, the class meets with an instructor face-to-face approximately twenty-nine 

(29) times each semester, twice a week for 50 minutes. These include meetings where students 

are expected to complete fieldwork tasks, such as interviews and observations, instead of 

meeting with the instructor (Mentzer et al., 2020). The high school schedule spanned eighteen 

(18) weeks where students met four (4) days a week, for fifty (50) minutes each day, totaling 

approximately seventy-two (72) class meetings total. The researcher worked closely with course 

coordinators to document and implement scheduling and thematic adjustments to better align 

with the high school academic year, scheduled breaks, and other inconsistencies. Documentation 

and data collection of any course modifications was necessary to monitor implementation 

effectiveness throughout the academic year. 
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 In the second week of November, student teams and facilitators virtually met with on 

Purdue design and innovation instructors for a review of their research and prototyping plans. 

During this time Purdue faculty met with the entire class and gave individual feedback to groups, 

reviewed progress on projects, and helped to generate solutions to questions and setbacks for 

both students and facilitators. Documenting and categorizing the types of questions brought 

forward provided valuable feedback in anticipating areas of concern for future iterations of the 

course. 

  The focus of this research is on identifying and meeting teacher needs for successful 

scaling for future iterations of the program. The researcher served as the Student Success Coach 

and maintained continued access to the teachers facilitating the curriculum both during 

professional development and throughout the school year. As part of the collaborative research 

project agreement, there is a second study running in parallel throughout Purdue’s collaborative 

research project investigating student enrollment and college preparedness. Researchers from 

this project were also utilized to improve the credibility of this thesis with a triangulation of 

investigators approach to collected data (Merriam & Tisdell, 2015). 

3.2 Qualitative Research 

The majority of published research about the facilitator model focuses on higher level high 

school math (L. J. Pyzdrowski et al., 2006, 2011, 2016), but little evidence could be found to 

support its implementation in other curriculums. This research will contribute to its application in 

a complex project-based curriculum focused on real-world problem solving (Liedtka, 2011). 

Additionally, the studies that could be found about the facilitator model (L. J. Pyzdrowski et al., 

2006, 2011, 2016) focused more on student outcomes, and less on the preparedness of 

facilitators, an important component of this style of dual credit coursework.  

The two questions driving this research are: 

1. In what ways did this one week-long professional development prepare teachers 

to teach a facilitator model dual credit course? 

2. In what ways does ongoing support throughout the academic year meet teacher 

needs? 
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A qualitative study is most appropriate when addressing these research questions as the 

main goal is to gain a greater understanding of the perspective of the teacher facilitators (Mills & 

Gay, 2019). To accomplish this, a great deal of time was spent gathering data directly from each 

participant in the form of observations, interviews, and collected artifacts. The researcher also 

approached this project without assumptions, relying on a triangulation of methods to discover 

and understand necessary support structures. In addition, qualitative studies have advantages in 

evaluating professional development in education (Robinson, 2019; Yurtseven & Bademcioglu, 

2016), as they are able to provide more detail and context with regard to outcomes.  

3.3 Case Study  

 A ‘theory seeking’ case study was chosen for this qualitative framework as it is a goal to 

find generalizations and convey them to a broader audience (Bassey, 1999). The research 

questions lend themselves well to an investigative approach, and working with a small sample 

size from a school recognized for its innovative and unique approach to education creates natural 

boundaries (Bassey, 1999; Creswell, 1998). While the professional development took place 

virtually, the course implementation took place within its normal context, providing evidence to 

inform future iterations of the program to policymakers (Bassey, 1999). Through interviews, 

observations, questionnaires, and artifacts, data was collected and coded such that plausible and 

trustworthy conclusions may be drawn, and an audit trail created for confirmability (Bassey, 

1999; Merriam & Tisdell, 2015). 

3.4 Sample 

 This study consists of group of five (5) white, mid-western teachers representing an age 

range of thirty (30) to sixty (60) years old, representing all facilitators in this collaborative 

research program. While there was a mixture of males and females serving as teacher facilitators, 

this ratio is not addressed to preserve anonymity of participants. Due to the school’s approach to 

curriculum, many teachers and students have entry skills in problem solving and human-centered 

design. While all teachers serve in the same role at these innovative urban public carter schools, 

there is no overlap in previous teaching or job experience. A learner analysis (Dick et al., 2015) 
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was created from data obtained from both a pre-professional development questionnaire, and 

interactions with teachers during professional development (see Table 2). 

 

Table 2 

Learner Analysis 

Information Categories Data Sources Learner Characteristics 

 

Entry Skills 

 

Questionnaire 

 

 

All teachers have experience in teaching 

problem solving skills using a human-

centered design approach 

 

Prior Knowledge Questionnaire  All teachers come from different content 

backgrounds with specializations in 

prototyping, project planning, and problem 

solving 

 

Attitudes Toward Content Questionnaire  There is a general curiosity in how different 

the design thinking approach and what the 

curriculum for such a course looks like  

 

Attitudes Toward PD 

Delivery System 

Questionnaire 

and Personal 

Interactions  

Even though the professional development 

is being held online, there teachers convey 

an enthusiastic attitude 

 

Motivation for Participation Questionnaire 

and Personal 

Interactions  

While selected by their administrators, all 

express genuine enthusiasm for providing 

dual credit opportunities for their students 

 

General Learning Preferences 

 

Questionnaire 

and Personal 

Interactions  

All seem to indicate a preference for hands-

on learning, as is also reflected in their roles 

at each high school 

 

Attitudes Toward Purdue 

Professional Development  

Questionnaire 

and Personal 

Interactions  

Teachers have expressed eagerness to 

increase collaboration with Purdue 

University 

 

General Group 

Characteristics 

Questionnaire 

and Personal 

Interactions 

Group has a variety of teaching styles with 

a commonality being a good rapport with 

students 
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3.5 Preparation for Data Sampling 

A performance context analysis was also created using information from the pre-

professional development questionnaire and interviews throughout the workshop to review 

administrative support, physical aspects of the schools, and social aspects of the schools (see 

Table 3) (Dick et al., 2015). Utilization of this tool is anticipated to be advantageous as Tech 

120: Design Thinking in Technology relies heavily on prototyping and design. Being able to 

identify what materials, tools, equipment, and physical space is available to each teacher, 

ongoing support throughout the year can be more effective and personalized. Likewise, an 

understanding of the social aspects of the site can lend greater insight to both teacher 

collaboration and student group work.  
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Table 3 

Performance Context Analysis 

Information Categories Data Sources Performance Site Characteristics 

 

Managerial/Supervisory 

Support 

 

Questionnaire  

 

The administrator is active and involved with 

multiple facets of the school and is very 

supportive of Purdue’s collaborative research 

program. 

 

Physical Aspects of Site 

 

High School A 

 

 

 

 

 

High School B 

 

 

 

Interviews 

 

 

 

 

 

No Data 

 

 

 

 

Teachers are unsure about classes for the fall as 

they will be changing building locations. Noted 

that there are no bells to dismiss class. 

 

 

Virtual Aspects of Site 

 

High School A 

 

 

 

 

 

 

 

 

 

High School B 

 

 

Interviews 

 

 

 

 

 

 

 

 

 

Interviews 

 

 

Teachers are using Google Meet to hold classes. 

Students are able to see other classmates, and 

answer questions with their microphones or by 

typing. Online collaboration tools such as 

‘Jamboard’ were used to simulate group work.  

 

 

 

Teachers use a combination of Zoom and Google 

Meet to hold classes. Zoom offers the additional 

benefit of assigning ‘rooms’ for groups to meet. 

The teacher has the ability to send messages to all 

the rooms at once, notifying when to come back 

to the main group chat. ‘Jamboard’ has also been 

used for online collaboration. 

 

Social Aspects of Site 

 

High School A 

 

 

 

 

High School B 

 

 

Questionnaire 

 

 

 

Questionnaire 

 

 

Students engage in both group and individual 

work. Teacher gives brief introduction before 

letting them work for the day.  

 

Level of engagement varies with style of teaching. 

Students had established rapport of working 

together and continued to do so even though the 

class was online. 
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Lastly a learning context analysis was conducted on the online professional development 

environment that the teachers utilized for summer collaboration. This consists of an analysis of 

various curricular requirements, accessibility to various features of the learning management 

system, adaptability of activities to simulate the facilitator’s daily teaching environment, and any 

virtual constraints that may impact design and delivery (See Table 4) (Dick et al., 2015).  

 

Table 4  

Learning Context Analysis 

Information Categories Data Sources Learning Site Characteristics 

 

Nature of Site 

 

Personal Communication 

with Professional 

Development Instructor 

 

Microsoft Teams online collaboration 

workspace. 

 

G-suite tools such as docs, sheets, and 

slides. 

 

Other collaboration tools including 

digital white boards. 

 

Brightspace, Purdue’s Learning 

Management System.  

 

Site Compatibility with 

Teacher Needs 

Personal Communication 

with Professional 

Development Instructor 

Teachers have dedicated spaces for 

large and small group discussion, a 

means of brainstorming, and a way to 

submit work for feedback. 

 

Site Compatibility with 

Researcher Needs 

Personal Communication 

with Professional 

Development Instructor 

Microsoft Teams allows for recording of 

large and small group discussions. All 

professional development artifacts can 

be collected from the submissions 

through Brightspace or Teams. 

 

Feasibility for 

Simulating School 

Environment 

Personal Communication 

with Professional 

Development Instructor 

Students in the fall will utilize both 

Brightspace and Microsoft Teams for 

communication with the Student 

Success Coach. 
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3.6 Instrumentation 

 Several instruments have been identified to help construct effective questionnaires to be 

used with teacher facilitators before and after professional development, as well as before and 

after course implementation. While using quantitative tools in qualitative research may not be 

typical, there are several advantages it provides for this specific case study. Due to the 

professional development being condensed to just four days and having limited access to 

teachers throughout the school year, it is advantageous to take advantage of pieces of these 

instruments to narrow the focus of interviews and ask informed and relevant questions. Even 

though these instruments utilize Likert scales resulting in quantifiable data, modifications were 

made to instead collect qualitative open response information. This information was used to help 

structure and guide focus group and individual interviews throughout the professional 

development and course implementation process. These instruments, obtained from the Stelar 

STEM Learning and Research Center, consist of DET Instrument to Evaluate Design Thinking 

(Appendix F) (Yaşar et al., 2006), Wilder Collaboration instrument (Appendix G) (Amherst H. 

Wilder Foundation, 2018), RTOP Observation Instrument (Reformed Teaching Observation 

Protocol) (Appendix H) (Sawada et al., 2000), and the Project Specific Questions (Appendix I) 

(Researcher, 2020).  

 Due to the nature of Tech 120: Design Thinking in Technology, the pilot course of the 

Purdue’s collaborative research program, the DET Instrument to Evaluate Design Thinking 

(Appendix F) (Yaşar et al., 2006) was chosen as a way to gauge individual content knowledge. 

This helps to address the research question of ‘How and in what ways did this one week-long 

professional development prepare teachers to teach a facilitator model dual credit course?’ as it 

identifies prior knowledge and entry skills of participants and narrows the focus to new 

information. 

 Purdue’s collaborative research program identified that though the innovative urban 

public carter school campuses are physically close, and share the same ideology and curriculum 

structure, the two schools do not often collaborate. The Wilder Collaboration instrument 

(Appendix G) (Amherst H. Wilder Foundation, 2018) was chosen as a measure of willingness for 

schools to both collaborate with each other and with Purdue University faculty. Although the 

most valuable insights were derived from collaboration with Purdue University faculty, as this is 

a necessity for the facilitator model, creating a network of teachers for a shared curriculum may 
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have positive impacts on long-term sustainability of the program. This addresses the second 

research question ‘How and in what ways does ongoing support throughout the academic year 

meet teacher needs in a design-based, facilitator model dual credit course?’ 

  The results from these surveys were used to drive interviews, check assumptions made in 

observations, and identify what behaviors were most important to observe during professional 

development. Key items from the RTOP Observation Instrument (Reformed Teaching 

Observation Protocol) (See Appendix H) (Sawada et al., 2000), also from the Stelar STEM 

Learning and Research Center, were utilized to aid in consistency of observations throughout the 

professional development and course implementation. Because the instruments were not 

designed for this project, questionnaires were supplemented with Project Specific Questions 

(Appendix I) (Researcher, 2020). 

3.7 Professional Development 

 While the creation of the professional development experience lies outside the boundaries 

of this research, it was important to consider the aforementioned needs assessments in evaluating 

the ways in which both the professional development and ongoing support meet the needs of 

teachers as facilitators of Tech 120: Design Thinking in Technology curriculum. The data 

collection strategy (see Figure 4) took place throughout the week-long professional development 

process. 
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Figure 4. Professional Development Data Collection 

3.7.1 Recruiting Teacher Facilitators 

 Leading up to the professional development, site visits were conducted with Purdue’s 

collaborative research program team to develop meaningful professional development. Due to 

unforeseen circumstances from Covid-19, only one of these site visits was made in person while 

other classroom observations took place through Google Meet and Zoom. For the same reasons 

the summer professional development was held online as well.  

 Administrators were provided with a Letter of Cooperation (see Figure 5) as both a 

means of informing them with details of our intention to use data obtained through Purdue’s 

collaborative research program in a research capacity, and to acknowledge and grant permission 

to do so. Forms were signed and returned to the research team. 
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Figure 5. Letter of Cooperation 
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While teachers are already aware of the role of research in the project, a formal 

presentation of the depth of research, rights as participants, and length of study was presented at 

the start of the professional development in June. Research participant consent forms were 

distributed before professional development began (Appendix K) (see Figure 6), and returned 

digitally on or before the first day of collaboration. 

 

 

Figure 6. Research Participant Consent Form 

 

 The researchers also used a script to introduce themselves, their role in the research, 

intended outcomes, and rights of participants on the first day of professional development 

(Appendix L) (see Figure 7).  
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Figure 7. Teacher Recruitment Script 

3.7.2 Professional Development Data Collection 

Summer professional development took place over the course of four consecutive, seven-

hour days in an online learning environment. During this time teachers were introduced to panels 

of both students and faculty, presented with exemplar artifacts of learning outcomes, and 

engaged in experiential learning from selected, pre-determined lessons from the research team. 

Six lessons were selected as a representation of the core learning outcomes for Tech 120: Design 
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Thinking in Technology. A model lesson was presented from one of the researchers on the first 

day, engaging all teachers as students, while subsequent lessons were assigned such that each 

teacher had the opportunity to fulfill an instructor role. When it was not time to act as instructor, 

teachers served in a student role both actively participating in class activities and generating 

summative assessments for later review (see Figure 8).   

 

 

Figure 8. Summer Professional Development Schedule 

 

Observation played a critical role in the analysis of needs during professional 

development, as multiple hours of collaboration were captured each day. This was aided by the 

fact that the course happened online in the Microsoft Teams environment, where the group of 

high school teachers had the ability to record themselves individually, in small groups, or in 

large group sessions with the professional development coordinators. Teachers were aware of the 

recordings, and anonymity was preserved with audio preserving transcription software, allowing 

reactions, intonations, and surrounding context to be captured and preserved.  
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While there are many strategies for observations, the theoretical framework of how and in 

what ways is it preparing teachers to teach a facilitator model of a dual credit course was a 

guiding factor on the lens through which their actions are interpreted (J. A. Maxwell, 1996; 

Merriam & Tisdell, 2015). The design of the Tech 120: Design Thinking in Technology 

professional development involved teachers playing an active role in completing a project using 

the design thinking steps. Informed by the RTOP Observation Instrument (Reformed Teaching 

Observation Protocol) (See Appendix H) (Sawada et al., 2000), also from the Stelar STEM 

Learning and Research Center, observations were made, and artifacts collected on several key 

stages of the process, including: notes from conversations, teacher generated design work, 

pictures of digital dry erase boards, prototyping plans, and final prototypes. After each stage of 

observation, the researcher conducted either individual or focus group interviews, using the 

responses from the interview to influence what kinds of observations were made for the next 

phase of the research project.  

Similar to a student experience, teachers had both individual and group tasks in 

completing their design project. Submissions were made in the form of PDFs through 

Brightspace, Purdue’s Learning Management System. Submissions, rubrics, and feedback to 

participants was recorded and documented for further analysis. Names were removed and 

replaced with pseudonyms to de-identify this information. 

A number of online tools were used for distance collaboration, including the use of a 

digital dry erase board. Group tasks requiring the creation of sketches, Venn diagrams, and 

brainstorming utilized this tool, and results were documented through screen capturing software 

such as Microsoft Snip & Sketch. As information collected at this stage was already anonymous, 

no further de-identification was required. 

Though typically reserved for short, one-visit interviews, the researcher took on the role 

of ‘Observer as participant’ (Gold, 1958), serving in the primary role as observer, while still 

participating to some extent while working with small groups of teachers. Even though an 

extended amount of time was spent working with the teachers, the delivery was online and the 

researcher’s time was split across five (5) different teachers. 

Post-professional development interviews were semi-structured, and contained 

approximately six (6) open-ended questions focused on behaviors observed during professional 

development, as well as items of interest that were not observed that the researcher wished to 
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investigate (Creswell, 1998). Non-observation questions utilized samples from the DET 

Instrument to Evaluate Design Thinking (Appendix F) (Yaşar et al., 2006), Evaluating 

Professional Development Instrument (Appendix E) (Guskey, 2002), and the Project Specific 

Questions (Appendix I) (Researcher, 2020). Microsoft Teams was used to conduct and record 

interviews with participants in order to transcribe any individual interviews or focus group 

meetings, and to allow the researcher to review and re-analyze responses (Creswell, 1998; 

Sekaran & Bougie, 2016). Information from these interviews acts both as a transition into the 

course implementation, and an evaluation of the teacher’s perspective of the professional 

development experience.  

3.8 Course Implementation Data Collection 

 At the start of the innovative urban public charter schools’ semester, the researcher 

collected data related to the process of student registration, teacher access to the LMS, and 

preparedness of facilitators in the course. Based off the results from the end post-professional 

development questionnaire, a new questionnaire was administered just prior to the start of the 

course implementation. Similar to other questionnaires in this study, appropriate items were 

selected from the DET Instrument to Evaluate Design Thinking (Appendix F) (Yaşar et al., 

2006), and the Project Specific Questions (Appendix I) (Researcher, 2020). Methods of 

collecting data were also similar to that of the professional development (See Figure 9). 

 

  

Figure 9. Course Implementation Data Collection 
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  Course implementation consisted of the first week of August (see Figure 10), and weekly 

teacher facilitator and faculty check-in meetings took place until the third week of December. 

Meetings lasted approximately one (1) hour, and while part of the meetings were utilized to 

support Purdue’s collaborative research project, informal focus group interviews were also 

conducted during this time. The first set of interviews utilized questions driven from responses to 

the pre-course implementation questionnaire as well as items from the DET Instrument to 

Evaluate Design Thinking (Appendix F) (Yaşar et al., 2006), and the Project Specific Questions 

(Appendix I) (Researcher, 2020).  

In addition, in order to better understand the level and type of ongoing support 

throughout the school year, time was scheduled for individual interviews with each facilitator at 

the beginning, middle and end of the course. These interviews took place during the first (1st ), 

eleventh (11th ), and seventeenth (17th ) weekly meetings. While the significance of the first and 

last weeks of course implementation may be apparent, the eleventh (11th ) week was chosen as it 

is both midway through course implementation, and the week before a major cut-off date in 

which the university will no longer allow for students to withdraw from the course. The 

researcher led the facilitators in weekly curriculum update meetings and use information 

gathered from this to better answer the research question ‘How and in what ways does ongoing 

support throughout the academic year meet teacher needs in a design-based, facilitator model 

dual credit course?’ Individual interviews often took place in the same week as weekly 

curriculum meetings, but were rarely scheduled on the same day to prevent participant fatigue. 

 

 

Figure 10. Course Implementation Gantt Chart 
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 From August through December, the researcher also acted as the ‘Student Success 

Coach’ to students enrolled in Purdue’s collaborative research program. The researcher provided 

course information and respond to questions through email, and at times virtually attended 

classes for question and answer sessions when requested by facilitators. These interactions with 

students helped to identify further areas of need or support, as the way in which curriculum is 

delivered can have as much of an impact as the content of what is delivered (Little et al., 2009).  

Throughout the month of November facilitators were in the final stages of projects, grades, 

and working closely with the university Student Success Coach to ensure that students who 

earned credits had a proper transcript at the end of the semester. While questions posed at the 

beginning of the semester served as an indicator of where teachers may feel they need more help 

and support after summer training, questions during this time in the year will further identify “In 

what ways did ongoing support throughout the academic year meet teacher needs?”  

Items for the questionnaire were sampled from the DET Instrument to Evaluate Design 

Thinking (Appendix F) (Yaşar et al., 2006), Evaluating Professional Development Instrument 

(Appendix E) (Guskey, 2002), and the Project Specific Questions (Appendix I) (Researcher, 

2020). Microsoft Teams was used to conduct and record interviews with participants in order to 

transcribe any individual interviews or focus group meetings, and to allow the researcher to 

review and re-analyze responses (Creswell, 1998; Sekaran & Bougie, 2016). 

After the post-course implementation questionnaires were analyzed the teacher facilitators 

will participated in a semi-structured interview on their experience facilitating Tech 120: Design 

Thinking in Technology. Special interest was placed on questions pertaining to the successes and 

challenges related to the three unique aspects of the facilitator model: the facilitating teacher, the 

Student Success Coach, and the instructor of record. These data not only address the research 

questions driving this study, but aid in making predictions of challenges and successes if the 

program were to be offered to a wider range of schools or provide more course opportunities. 

3.9 Data Analysis 

This study generated a great deal of data (see Figure 11), requiring the use of a software 

and other online programs for organization and long-term retention. The researcher utilized a 

combination of otter.io, an auto-transcription website, and NVivo, a software program capable of 

sorting audio and video clips, images, and other artifacts. 
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Figure 11. Transcribed Data from this Study 

 

Recordings were created using Microsoft Teams software, the videos were then 

downloaded to the researcher’s computer before being re-uploaded to the otter.io website. 

Otter.io preserves the audio from the video, automatically separates different voices, and 

includes timestamps of the entire conversation. Pseudonyms were assigned to each speaker, and 

the transcription was proofread and edited for accuracy. Once satisfactory, the transcription was 

exported as a .docx file including speaker names, timestamps, and highlights. The document was 

again opened in Microsoft word, and the ‘Find and Replace’ function was used to detect, 

identify, and replace any names that may have been missed with pseudonyms. This document 

was then uploaded to NVivo, where the transcription was read through again, this time to 

identify themes. The Perceived Need Flowchart (Appendix D) was utilized in creating initial 

nodes, while other nodes were created as themes emerged. 

Merriam and Tisdell (2016) stress starting the data analysis as soon as you have data, as 

qualitative studies can become overwhelming. As previously noted, during professional 

development teachers recorded themselves individually, in small groups, and as a large group, 

compounding the data that needed to be sorted and coded. When it comes to the actual analysis, 

a six (6) step axial coding technique is suggested to organizing and coding data: stay focused on 

the research questions, consider the framework used in for the study, use terminology and codes 

related to the research questions, re-code into broader categories, check that the broader 

categories are appropriate for individual codes, and continue to create broader categories that 

encompass greater portions of the data (Merriam & Tisdell, 2015).  
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 In theory this is comparable to the code-recode procedure (see Figure 10) (Poggenpoel & 

Myburgh, 2003; Saldaña, 2013) where data are arranged into codes and subcodes, categories and 

subcategories, until categories get so broad that themes, concepts, assertions, and theories begin 

to emerge. As case studies tend to be rich in data, either model is appropriate for this study, and 

both were used to compare results. The professional development portion of this study generated 

a large amount of data in a short amount of time and was coded using the axial coding technique. 

Course implementation also generated a large portion of data, but did so over a much longer 

period of time, allowing for more thought to be put into the code-recode technique to generate 

assertions and make implications about the findings. 

After themes were identified, member checks were performed with teacher facilitators as a 

measure of dependability, while also being checked with other researchers as a means of 

triangulation.  

3.10 Role of the Researcher 

 It is the case with qualitative studies that in addition to interpreting the data, the 

researcher becomes the instrument for collecting it as well (Poggenpoel & Myburgh, 2003). As 

the key individual making observations, conducting interviews, and leading focus group 

discussions, it is possible that the role of the researcher may affect the outcome of the study. It is 

therefore imperative that measures be taken to increase trustworthiness of data collected and 

coded as part of the study through credibility, transferability, dependability, and confirmability 

(Creswell, 1998; Merriam & Tisdell, 2015; Poggenpoel & Myburgh, 2003).  

3.11 Trustworthiness and Credibility 

To address the trustworthiness and credibility of findings, it is important to note that the 

sample consists of the entire population of teachers as facilitators of the curriculum. To confirm 

that findings are reported accurately, the researcher conducted a number of member checks on 

conclusions drawn from the data. Interviews were transcribed and analyzed in depth addressing 

the issue of dependability by utilizing a code-recode procedure (see Figure 12) (Poggenpoel & 

Myburgh, 2003; Saldaña, 2013). Observations were conducted using the RTOP instrument 

(Reformed Teaching Observation Protocol) (See Appendix H) (Sawada et al., 2000) and 
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transcribed using thick rich description for depth of detail to enhance transferability (Poggenpoel 

& Myburgh, 2003). A significant amount of time was spent in the field, and both a triangulation 

of methods using literature, observations and interviews, and triangulation of researchers using 

researchers in a parallel study focused on student outcomes were used to enhance credibility 

(Merriam & Tisdell, 2015). To elevate confirmability, conversations were recorded to capture 

audio and/or video before being transcribed to create an audit trail, while using face blurring 

software and pseudonyms to preserve anonymity. 

 

Note. Reprinted with permission from The Coding Manual for Qualitative 

Researchers, by Saldaña, 2013, p.13. 

Figure 12. Code to Theory Model for Qualitative Inquiry 

 

To address transferability, notes are highly detailed, including descriptions of the 

activities, comments from participants, and comments from the researcher (Creswell, 1998; 

Malu, 2015; Merriam & Tisdell, 2015). By keeping detailed notes about how each teacher 

interacts with their surroundings and with each other, correlations may be made about what they 

are doing well and how they are applying content to context. Likewise, if some teachers appear 

to be holding back, or missing cues from others, it may demonstrate a poor understanding of 

content, signaling a need for reclarification. Documenting these assumptions allow for the 
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creation of questions in interviews and focus groups. From a professional development team 

standpoint, knowing what is working in professional development is just as important as what is 

not working so that refinements can be made for future iterations. 

To ensure credibility, these observations were followed by individual interviews as a 

means to ‘member check’ assumptions and findings (J. A. Maxwell, 1996; Merriam & Tisdell, 

2015). Having member checks as an ongoing process throughout the professional development 

increases the credibility of the study as assumptions are refined and confirmed at the end of the 

process.  

3.12 Researcher Bias 

 As an educator of a dual enrollment course for ten (10) years, the researcher comes into 

the study with inherent assumptions and biases. This background knowledge provided a unique 

insight into the reactions experienced in collaborating with universities and students in the dual 

credit process, but the researcher was also at risk of projecting individual feelings onto that of the 

data. To account for these, the researcher conferred with other investigators when preparing for 

semi-structured interviews, and member checked themes and findings from data.  

 The researcher also served as the Student Success Coach, and as such provided weekly 

support to facilitating teachers as well as feedback and grades to students involved in the course. 

While documented in the paperwork, additional steps were made to remind teachers that their 

support was not contingent on their participation in the study, and their comments, interviews, 

and artifacts will be kept anonymous. 

3.13 Summary 

 The research methodology section has introduced the role that Purdue’s collaborative 

research project plays in this study, the reasons for a qualitative approach, and the logic behind 

using a case study. The sample population of teachers was introduced and analyzed using a 

learner analysis chart, while also examining their classroom teaching environment using a 

performance context analysis, both driven by firsthand knowledge from on-site and virtual 

observations. A learning context analysis was performed on the platform intended to deliver 
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professional development to lend credibility to the tools and tasks expected of teacher 

participants.  

 Consent forms from all administrators and research participants were obtained and 

submitted to the IRB. Data collection from both the professional development and the course 

implementation have been properly de-identified. Two models for analyzing and organizing data 

as a result of data collection were presented with rationale as to when and why to use each one.  

 Lastly, the researcher addressed the ways in which credibility, transferability, 

dependability, and confirmability may be built into the study. There are unintended biases in the 

study that have both been acknowledged and presented with strategies to reduce the amount of 

bias and increase dependability.  
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CHAPTER 4. RESULTS 

This chapter presents qualitative findings of a facilitator model implementation of the 

Purdue University course Tech 120: Design Thinking in Technology. The results presented in 

this chapter are guided by the following research questions:  

1. How and in what ways did this one week-long professional development prepare teachers 

to teach a facilitator model dual credit course? 

 

2. How and in what ways does ongoing support throughout the academic year meet teacher 

needs in a design-based, facilitator model dual credit course? 

It is for this reason that there is a differentiation in data collected from the week-long 

summer professional development program, and ongoing support throughout the first semester 

pilot across two high schools and five teachers. These two sets of data, professional development 

and ongoing support, will be broken into two sections with focus on four repeated main themes: 

aligning with Purdue, identifying barriers, ongoing support, and professional development. 

4.1 Purpose of the Study 

The purpose of this study is to identify supports needed for professional development, 

successful implementation, ongoing support, and scale-up measures of a facilitator model using 

Purdue’s collaborative research program. Data presented is gathered from the piloting of Tech 

120: Design Thinking in Technology through interviews, observations, questionnaires, and 

artifacts. 

4.2 Summer Training Program 

 Summer professional development took place over the course of four consecutive, seven-

hour days in an online learning environment. During this time, four (4) main themes emerged - 

aligning with Purdue, identifying barriers, planning for ongoing support, and professional 

development. Themes are defined as accounts made by participants through interviews and 

observations that the researcher found relevant to the study and are limited to interactions the 

researcher could directly observe. These four (4) themes were further derived into multiple 

subthemes.  
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4.2.1 Professional Development – Aligning with Purdue 

Throughout the week-long professional development, one reoccurring theme revolved 

around alignment with Purdue, the cooperating university for dual credit. Subcategories for this 

theme include access to university resources, curriculum standards, dual credit requirements, and 

registering students. 

Access to University Resources 

To best prepare teachers to facilitate Tech 120: Design Thinking in Technology with 

fidelity, steps were taken to grant access to both the student and instructor side of the learning 

management system (LMS). This included creating instructor accounts for each teacher 

facilitator, as well as demo student accounts in the LMS to have a ‘true’ student view of 

submitting assignments, navigating curriculum, and receiving feedback. As instructors, 

privileges within the LMS were expanded to allow for the creation of announcements, 

modifications of assignments, and evaluation of student work. These accounts were created to 

orient teachers with Purdue’s online interfaces and proved an invaluable resource throughout the 

week through experiential learning scenarios. 

With respect to access to necessary programs, we found that our current curriculum relies 

on multiple software programs and a university specific learning management system (LMS). 

These include Brightspace LMS, Purdue account with two-factor authentication, Google 

documents, CATME peer evaluation software, and Jamboard - a collaborative whiteboard. In 

addition, due to the Covid-19 pandemic, the professional development was hosted in an online 

environment facilitated with Microsoft Teams conferencing software. While setup instructions 

were sent to participants in advance, multiple teachers discovered after starting the workshop that 

they had not fully set up their Purdue accounts, limiting access to various parts of the LMS and 

Teams software functionality. Extra steps were taken to introduce the LMS software to teachers 

both as an instructor and as a student by creating demo student accounts. While this allowed a 

‘true’ student view for submitting assignments and receiving feedback, it added an extra layer of 

complexity as teachers were tasked with managing multiple usernames, passwords, and internet 

browsers to use both simultaneously. 
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Curriculum Standards 

Teacher participants were given multiple opportunities to both experience and actively 

reflect on the curriculum standards for aligning expectations of student outcomes. Throughout 

the week, teachers reflected on similarities, one teacher mentioned:  

I've done an activity very similar with some of our newest students use a very 

similar sort of template. I think we asked the question, find some way to improve 

their morning routine, something along those lines. So yeah, we've done some 

similar stuff.   

Related to fidelity of implementation, teachers asked questions such as: “I just wasn't 

sure, like, how to the script we had to stay”, and made questions on teacher autonomy:  

One of our like cardinal rules was you never asked somebody one question. You 

ask them two or three, and then you let them answer all of them. So in a situation 

like this, like, would it have been fair to say, have one or two questions or like 

two or three questions as question number one? 

The project leaders clarified that because teachers would have more time with students, 

there would be time for scaffolding:  

At the college level we are just meeting two hours a week, we really move pretty 

fast. At the high school level, you have a little more time to scaffold the students 

into those experiences. So that may allow for a better explanation there. 

Further, the project team leaders shared with the teachers that assignment timelines and 

assignment expectations could be modified as long as it aligned with course goals and learning 

outcomes: 

I think we can have some level of have flexibility in that if, let's say, I'm just 

going to make something up, let's say week three with POV statements, you don't 

do anything like that at the high school. And that part takes a little longer than a 

week at the high school level. But something that happened maybe in week two or 

say week one, with that alarm clock design problem or the design problem, we 

posed you with that one-hour challenge. Maybe you start with that in ninth grade, 

the students have been doing that cycle for two years now. There's no reason to 

repeat that piece… so you spend a little less time there and a little more time on 

the POV. I think that level of flexibility is something that is important for you to 
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feel empowered and have the autonomy to get to the same learning outcomes by 

flexing if you need to flex the schedule a little bit. 

Dual Credit Requirements 

 There was a great deal of conversation around the topic of which students have access to 

this program, and dual credit requirements. The goal of Purdue’s collaborative research project 

and the reason for using the facilitator model is to break down barriers to earning dual credit, 

however, each student interested in participating had to first enroll at the main campus as a non-

degree seeking student. By the end of the summer, over 92% of students who applied to the 

program were accepted, but at the time of the professional development there was much 

speculation about who would be able to participate for college credit. It was common to hear 

concerns such as “You know, I, the one thing I'm really struggling with all of this right now is 

that we're telling kids, we want to tell kids it's okay to fail. But they can't fail into they get into 

this class.” The teacher went on to explain further: 

I know that we are we as a school are struggling to get kids into your programs, 

because you've put these requirements on us about how well they have to do on 

the SAT or the ACT or what their grades are to even take this class. 

 These conversations prompted project team leaders to confer on solutions such as 

offering the curriculum to any high school student interested in the course. While only the 

students meeting minimum requirements to be accepted into the program would be guaranteed 

transferable credit, there would still be the possibility for students to obtain credit through the 

College-Level Examination Program (CLEP):  

What we can explore and we have not yet done this, but I think it is possible is we 

could look at credit by exam meaning we asked for a portfolio from the students 

at the end of the semester, that portfolio would include all of the work they did 

throughout the semester, not really anything new, just simply share back what 

they did throughout the semester. And then we could look at offering credit based 

on that work. 

 While getting students access to the program was a concern for the teachers, the project 

team leaders placed much more emphasis on procedures for identifying struggling students and 

removing them from the program. As grades result in transcripted college credit, unsuccessful 
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completion of the course could result in a GPA that could negatively impact future post-

secondary applications and financial aid eligibility. Because high school students would be held 

to the same add and drop deadlines as the on-campus students, a ‘Student Success Coach’ was 

instated to give students the chance to withdraw, as well as check grades at strategic checkpoints 

before each drop date. One researcher shared: 

I think we want to make sure we're supportive enough to get people where they 

need to go at the right times. So I'm gonna, I'll follow up that with a list of those 

[add/drop] dates so you have them. I just wanted to talk about him first and just 

remind you that [the Student Success Coach] will be helping you with that.  

Registering Students 

 A central theme when registering students for Purdue’s Design Thinking in Technology 

program was to provide opportunities to underrepresented students. One researcher noted, “We 

want Tech 120 to be as effective as possible for high school students, and in particular, we want 

it to attract more students to Purdue, especially historically underrepresented students.” This is 

consistent with the goals of the high school, university, and Purdue’s collaborative research 

program, and is supported by research showing that any access to college level courses increases 

the likelihood that students will pursue post-secondary education (Troutman et al., 2018). At one 

point in the workshop a teacher inquired if we were reaching out to students or simply 

redirecting them. To clarify the position of the university and research team, the researcher 

responded “Hopefully we can remove just some barriers that are already in place. We don't want 

to force anybody to go anywhere, right? We want to make them not have barriers to go to the 

places they want.” 

 One of the emerging challenges with registering high school students for this program 

was communication between the school and the university. A form was created for student and 

parent interest in the program but use of this form was inconsistent. This was noted by one of the 

researchers early into the process: 

What I'm also finding, I got a couple emails even one yesterday from a parent's 

saying, Hey I, we applied and just wanted to make sure and then I checked the list 

of interests and they weren't on it so. So we also might have people applying that 

didn't somehow communicate their interest to me. 
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 Another challenge stemmed from a lack of transparency in the registration process. 

Students would start the application process but would not be informed if their application was 

pending review or incomplete. It was common to see email threads from the Purdue research 

team to the registrar’s office with questions such as “I received a question from one of the 

students about their application. Whenever there is a chance, no rush, is it possible to see if his 

application has been submitted?” The research team remained in communication with the 

appropriate high school faculty and provided updates on enrollment status of students. Although 

it would seem from some of the student responses that uploading transcripts could still result in 

uncertainty. Teachers told the research team that their students had uploaded the transcript but 

the application does not show it is checked off.  The research team shared with the teachers that 

they discovered this  process may have some variability from student to student, and the 

formatting of some transcripts result in manual entry. Researchers communicated this 

information to involved students and teachers to provide a level of transparency in the process. 

4.2.2 Professional Development – Identifying Barriers 

A second reoccurring theme found from discussions in the professional development 

involved identifying barriers for the upcoming school year. Subcategories for this theme include 

communication, implementing the curriculum, navigating various programs that are specific to 

the university, parent concerns, school culture, gaining access to the course and university, 

students, and ‘other’. 

Communication 

 The importance of communication when piloting a program is high, and while a number 

of steps were taken to ensure a smooth week of professional development, there are always areas 

for improvement. In one example, accounts were created for teachers to fully engage in the 

workshop resulting in a number of confusing, automated confirmation emails with little 

information. This was noted by multiple teacher participants who noted that a checklist of what 

to expect, and a list of university terminology would have been helpful. One teacher recounted: 

It doesn't matter what mode, but some sort of checklist that has it all like 

organized, where I don't have to scroll, and I can see it all at once. And maybe 
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some terminology, because I think it was linked in, but I was just like, ‘Alright, 

I'm on Blackboard,’ and then the next email said you're added to Brightspace, and 

I'm like, ‘What? Brightspace?’ 

 It is important to note that some potential communication barriers were successfully 

navigated as well. Teachers noted that they really appreciated a hands-on approach to the 

curriculum through modeling a lesson, working on assignments, and grading through submitted 

work with a rubric. One teacher shared: 

Just having chance to ask questions and make sure that we understand 

expectations and know how to lead this course and its integrity, rather than what 

we might think it's, it is or should be or how things should be graded. I just think 

it's getting to walk through it with you all will really make sure that we 

understand what we're doing, and we do it in a way that matches your integrity. 

 This was also reflected in the conversations around assignments, as teachers talked 

through their rationale for how they marked sample assignments “One of the things that wanted 

me to pull me away from full credit here was that said use there is a group of people under 

novice versus it with a single singular user here on proficient.” “So I was looking to see if there 

was consistency or not. But primarily based on this first one, first, we're looking at stakeholders 

and location described, there was none of that in this literature review.” This not only provided a 

time for teachers to get immediate feedback on any rubric ambiguity from a variety of sample 

assignments but allowed for collective communication of expectations for future students as 

well. It also allowed teachers to speculate on how their own students would perform on similar 

assignments. One teacher noted “The literature, I think, is going, from my observations is going 

to be the more most difficult.” While another noted the detail provided in each rubric “I think the 

expectation that the rubrics are giving are generally higher than the level of detail I see from 

students.” This was not necessarily a negative comment, as another teacher followed up with “I 

love to hear other perspectives of teachers, but I think once they see Oh, like every little thing is 

impacting my grade, I think they will rise to that.” At the conclusion of the discussion, teachers 

remained optimistic “I think like I think we'll see success and especially with how this is 

structured, it'll really enable us to dive into those topics more.” 

 Reviewing and preparing a sample lesson provided the chance for teachers to not only 

find what works, but to identify what was needed as well. One teacher noted: 
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I did have a little confusion on my day specifically because it looked like each of 

the other days had all of the same sub-headings on the Implementation Plan 

document of like, okay, here's the big idea. Here's what to do in class. Here's what 

to walk students through and the meeting six had some of those but a lot of it was 

missing. And so I was trying to piece together, okay, what of what I'm seeing in 

this document is just internal notes for the instructor to keep in mind versus the 

content that you guys actually want the students to receive. So that part I think, 

was a little confusing from like the user experience standpoint of like, having 

clear separation would probably help with that in the future of like, here's stuff for 

the instructor to know and think about. And then here's the stuff that like we 

actually would like for you to make sure it gets out to when you're when you're 

teaching. 

 Another teacher found clarity after teaching their lesson: 

I did personally have a little bit of trouble understanding the input implementation 

of the Venn diagram for that lesson. I thought students were sort of creating their 

own categories there. And then, as we experienced the lesson, I understood it 

much better about how it related specifically to the literature, the observations and 

the interviews. So I thought that was a, it was nice to see it, but I wasn't I'm not 

sure what led to the disconnect before that for me, but I didn't quite get that part 

before. 

As teachers would need communication and support from their administration to be 

successful, steps were made during the workshop to identify needs. Among these were common 

planning times to meet with a representative from the university acting as the Student Success 

Coach, budgeting for prototyping consumables, and identifying which students are taking the 

course for dual credit as opposed to high school credit only. As a measure of support, the 

research team drafted and submitted an email at the conclusion of the workshop to school 

administration regarding these potential needs to help facilitate communication between 

university researchers, teachers, and school administrators. 

A key component of the facilitator model is that students’ work is reviewed at multiple 

points throughout the process with a ‘Student Success Coach’ providing feedback to both the 

teachers and the course coordinator at the university. It was restated for clarity by one of the 



 

 

72 

researchers that high school students would have an advantage as they would be able to apply 

feedback from their teachers before submitting for review for college credit:  

Were you suggesting then that after students received feedback from their 

[teachers] that they, before submitting it for the Purdue graded ones, that they be 

told, hey, look, you should revise your college grade because this is something 

that will affect your college transcript? And also, just so that you have that second 

learning opportunity? Are you recommending that everybody engage their 

students to make those kinds of revisions? 

 This was confirmed by the research team,“Yes, students should go for mastery, and not 

just where are they in that snapshot in time because this should [show their] growth over that 

semester.” This also bears significance on the students’ status throughout the course of the 

semester. As grades are directly transcripted and individual progress is monitored, 

recommendations can be made to withdraw students from the college portion of the class to 

protect their GPA. As explained by one researcher: 

There are drop dates for the course, and we have to be very mindful of that. And 

honestly, [the Student Success Coach is] probably going to lead a lot of that. But 

we want to be able to assess where the students are and take your, your 

assessments of the students to understand kind of where they are with the course 

because the last thing we want them to do is to get a D or an F. And that follows 

them forever on a college transcript. Right? We don't want to set them back by 

doing this experience. So we have there are a couple of dates, there are three. One 

is September 7, where if they dropped, the course does not appear on an academic 

transcript. So that's the best time to get everybody out. If they if they're not 

participating or they, you know, they just stopped showing up to class something 

along those lines let's, let's drop that so we don't hurt that that person. In 

September [the Student Success Coach and I], we'll check in on the around these 

dates. September 21 is the last day to withdraw from a course with a ‘W’. A ‘W’ 

is on a transcript, but it's not included in the GPA calculation so it doesn't hurt 

that. October 27 is really the last day to get out of the course if they're doing 

poorly for, you know, whatever reason we want to give them that opportunity to 

drop at that point there. They have an option but depending on their grade, which 
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hopefully we don't ever have to go this route, is you either get a ‘W’ or a ‘WF’ 

meaning you withdrew, or you withdrew with a failing grade. That's what the 

instructor indicates. So [the course coordinator] would have to indicate that. 

Hopefully we don't get that, it's still just a withdrawal because of the trajectory 

that they are on that is recorded on their transcript. Still, whether you get a W or 

WF, it doesn't calculate into the GPA, but people still see it. So we should not 

have anybody really, if everything goes right, nobody with a bad grade or ‘WF’. I 

think we want to make sure we're supportive enough to get people where they 

need to go at the right times. 

Support from the Student Success Coach and withdraw dates were iterated multiple times 

throughout the workshop to encourage any parents or students who may see the risk of failure as 

a potential barrier to enrolling in a dual credit course.  

Implementing Curriculum 

 Another potential barrier for piloting a new program is the implementation of the 

curriculum. Teachers expressed their relief that while learning objectives and student 

expectations were clear and concrete, and rubrics were detailed, the delivery of course content 

was designed to be flexible. One teacher noted “I like that it has not so much programming that 

we aren't gonna interject our own personalities and understanding of our students into it.” 

Another followed the comment with “I like it, because there's structure there to follow that yet, 

like [the other teacher] said, you know, there's enough leeway that we can put our own spin on 

things.” This was echoed by researchers as less of an option, and more of an expectation: 

From that script perspective, I would encourage everyone, whether they're [high 

school] teachers, or our instructors here on campus, to read over the materials, try 

to understand the purpose and the idea and the way we're getting there, and then 

use some level of autonomy and creativity. You know, don't throw it all out, but if 

you've got a more relevant approach that would be a small modification, you 

know, kind of academically a small modification, but it would look different. In 

other words, you know, as current events pop up, or if they're, they're items that 

are more interesting for high school students and [your school], then what we've 

come up with for college students at the university, make those little switches and 
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switch out those examples, switch out the approach a little provide that level of 

scaffolding so the students can be successful. 

While students were not involved in the summer workshop, speculations were made 

about potential scaffolding for students, and where they may struggle most. One teacher 

commented:  

My only concern about homework, I haven't had good luck at getting the students 

to actually do homework. And somebody, some other people, put it on the board 

also. So, if we go [online due to Covid-19] I'm just concerned things may not get 

done. 

 Homework continued to be not only a concern, but an expectation teachers looked 

forward to, as one commented “I think honestly, I like the idea of not having them do 

homework.” While the justification of homework is debated in academic circles, one teacher 

reflected: 

When I was in high school, there was a lot of expectation of a lot of homework. 

And I and for some reason, I don't know if this is good or bad, but it's changed. 

That, you know, schools don't want that expectation anymore, but college hasn't 

changed. You know, we keep changing what we do to make it more accessible to 

students, but then they get college and then the students don't know how to do a 

lecture that's an hour. They don't know how to take notes. They don't know how 

to do all of those things. You know? They don't know how to read 100 pages in a 

boring textbook by next Tuesday, because we don't expect any of that out of them 

in high school. 

Teachers expressed concern about how students may compare new curriculum to 

previous classes that they may be similar. As is typical for schools with pre-engineering courses, 

the design process can be taught in a very systematic way, which is not necessarily in-line with 

design thinking. One teacher offered: 

I think that might be the hardest thing with communicating with students is the 

nature of it. They're just so, they're very often programmed [to follow a set of 

steps], and we do a good job at our school. I think it will be hard to try to un-

program them a little bit from thinking most problems are solved in very step by 

step ways. 
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 A curriculum specific concern from multiple teachers was the emphasis on interviews 

and observations for iterations in the design process. One commented “Our students struggle to 

find people to interview and I mean, authentic people that are totally related to whatever area that 

they decided to go with.” While another noted that even when they find someone connected to 

the problem, they struggle with necessary 21st century skills to gain valuable information: 

I think that one of the challenges I see is whether they're interviewing or doing 

surveys, they're not always getting at the root of the problem for the users and so I 

guess a question that I have that's maybe a little more rhetorical is what additional 

activities and supports can we put in place to help better teach the art of question 

asking? 

Similar to interviews and observations, another teacher noted that research could be an 

issue, especially when considering that many the university utilizes software to check for 

plagiarism “Something I struggle with, with my students, is they copy and paste and don't 

summarize. And so we may have to put some scaffolding in of how to actually summarize 

information.” 

Concerns also emerged related to the emphasis the course places on functional prototypes 

to demonstrate design validity. As noted in the section on communication, this potential barrier 

due to material cost was sent in an email to each school’s administration to help facilitate that 

internal conversation.  

Navigating Software Programs 

 Purdue University and the Design Thinking in Technology course utilize a number of 

web applications that are likely unfamiliar to high school teachers. A short list would include the 

Brightspace learning management system (LMS), CATME for teammate evaluation, No More 

Marking for making comparative judgements, Google Documents for each class’s lesson plan, 

Google Jamboard for online group brainstorming, and Microsoft Teams for remote teaching.  

Even learning the layout of one new program can be intimidating, as one teacher noted 

before the workshop began, “I am least comfortable with working with the online platforms 

(BrightSpace) and helping students navigate it as well.” As the facilitator model enables teachers 

to have frequent contact with the university, programs such as Brightspace, the learning 

management system, were focused on the most, while other programs were briefly touched on 
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such that teachers could see them and ask a few questions about how they might use them, while 

knowing that there would be more assistance during the school year when they needed it most. 

Unfortunately, this lack of depth led to confusion on programs names and uses, as seen by one 

teacher’s comment “CATME [software] is the No Marking [software], isn't it?”  

Access to these software programs also presented its own challenges. As teachers would 

need to be confident in helping their students navigate the interface in the fall, both student 

accounts and instructor accounts were created for teachers. Unfortunately, this also created 

confusion when accessing them as they not only used different usernames and passwords, but 

used both corporate and university accounts. One teacher noted this when having difficulty 

accessing the program, “Mine is still saying that it's an invalid username or password when I do 

it under corporate. Am I supposed to still do Purdue? West Lafayette?” 

As teachers prepared to give sample lessons they navigated back and forth between the 

learning management system and an implementation guide used by course instructors. While the 

use of these programs was demonstrated, and researchers were made available to help answer 

questions, it remained a daunting task after a full day’s schedule. One teacher noted, “I find the 

going back and forth between Brightspace and the Implementation Plan document very 

cumbersome but as I get familiar with the material, I am sure it won't be.” Another commented 

“I know maybe I just need to play around with it more. But when I went through [Brightspace], I 

was like, I don't see like content.” This same sentiment was echoed by other teachers in more 

detail: 

So, I actually first started in Brightspace. And I looked at, I was in the instructor 

view, and I was looking for like, course syllabus, which I think was in there but 

also like an agenda or just the content for the class in that and then I could not 

find it so I went to the Implementation Plan. And I started to see that it was in 

there and started to piece together a little bit of that. I think I did find old slides in 

the Brightspace, which we had already talked about how the conversion from 

Blackboard to that kind of linked in old stuff and didn't remove everything. And 

so looking at the Implementation Plan, I did have a little confusion on my day 

specifically because it looked like each of the other days had all of the same sub 

headings on the Implementation Plan document of like, okay, here's the big idea. 



 

 

77 

Here's what to do in class. Here's what to walk students through and the meeting 

six had some of those but a lot of it was missing. 

 As noted, Purdue had just made a learning management switch from Blackboard to 

Brightspace, resulting in new user interfaces than what the researchers were familiar with. The 

navigation strategies and barriers faced by this teacher were similarly reflected by another: 

I kind of started at the Implementation Plan, kind of reading through that. And as 

I read it, I kind of realized that I needed to look a little bit around it as well the 

lesson would be not to it and, and kind of following it to understand where it was 

in the whole scope. There were some parts and reading it that I didn't quite 

understand. So, at that point, I went to Brightspace and tried to look at it from a 

student point of view, because I think that some of the things out there were a 

little more. I think that the Google Doc was, you know, a little bit, you could tell 

it was built by teachers kind of planning on the fly along the way, adding things 

taking things out. And so, and there was some more room for kind of 

personalization in there, which made it a little bit harder at first, but I think once I 

kind of saw the student point of view, I looked at the old slides that had been 

transitioned from Blackboard, to try to get the idea of what a class might look 

like. 

As the week continued, and teachers became more familiar with the layout and features 

such as grading and online rubrics, they indicated feeling more optimistic regarding navigation 

and functionality. 

Parent Concerns 

 While the aim for the facilitator model and other dual credit programs is to provide 

opportunities to the students, the parents are a key part of the process. One concern that was 

brought up by researchers multiple times throughout the workshop related to clarity in the 

message the parents receive about the application process. One researcher reiterated: 

I have to note that the students are admitted as non-degree seeking students for 

this course. And if they take something online, or if they take something over the 

summer, so as instructors just let them know, you know, when you can, when it 

makes sense, that just because they're admitted for this doesn't mean they're 
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admitted for a degree program. So they do have to reapply to be admitted as a 

regular, degree seeking student at Purdue. So there is a little bit of a difference 

there because depending on the program, there's different admission requirements 

and things like that per major. 

While admittance requirements to the course were at first confused for admittance 

requirements with the university, by the end of the workshop it became clear that proficiency in a 

college level course could aid students in future application processes. One teacher shared: 

Well, it's funny, [I was having a] conversation yesterday about [one of our 

students] because he had a lot of D's from his first year or so of high school. And 

now he's here [after transferring schools]. And even though he's getting, you 

know, B's and stuff now, like, there's no way that he could, he could go right into 

Purdue. But, you know, he'll also have all of his high school credits by the middle 

of his junior year. His senior year, he could just be taking those college classes 

and still transfer in. 

 Another theme to emerge from parent concerns relates to financial responsibility. As one 

of the goals of facilitator model dual credit courses such as this is to break down barriers that 

may stand in the way of underrepresented minorities taking college level courses, questions 

emerged around required books and materials. While Tech 120: Design Thinking in Technology 

does not have a textbook component, one of the major aspects of the course involves 

prototyping. When specifically addressed, one researcher noted: 

So, we don't have a budget. I don't know what your budgets might look like, but 

we don't supply our design teams with any money. So, we make the assumption 

that whatever projects they come up with could either be low resolution or if 

they've got some money to invest, it could be a little bit more complicated. At the 

university level, students expect to spend a little bit of money on books or other 

supplies, and we assume that that fits for the high school level. 

 Teachers were encouraged to have internal conversations with their administration to 

further discuss funding for projects. This was further aided by an email drafted and sent to each 

school by lead researchers on the project to help facilitate discussion. 
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School Culture 

 School culture can play a role in both the teachers’ and students’ approach to curriculum. 

Teachers do not come into professional development sessions as ‘blank slates’, they have years 

of experiences that have shaped and molded their expectations, and all of the teachers 

participating in the workshop had strong feelings about past professional developments. One 

teacher noted on the first day: 

The biggest problem I have with some PDs is that it's not really run by our school. 

It's often framed for a traditional high school experience. And not only are we a 

little bit different in a lot of ways, but we're also we seem to change every year 

too. So, we're finally starting to kind of figure out our model and so PDs are 

becoming better equipped towards that model. 

 Another teacher voiced a common concern “The biggest challenge with PD is can I use it 

in my classroom?” A third teacher reflected “I'm notorious in our school for not liking PD,” and 

“I'd rather you just like, give it to me like really quick and then I want to go practice. I'd rather 

then let my practice and failure help me get better.” Still another teacher noted “Two things that 

always drive me nuts about PD is one, as educators we are preached at to differentiate, but 

professional development never differentiates! I don't learn best the way that somebody else 

learns.” They went on to say “The other thing that just always kind of drives me crazy at this 

point is like I've been doing this so long that things are starting to get cyclical.” The last teacher 

reflected of their experiences, 

I agree that like, regardless of whether it's the right level of, like, knowledge for 

the for the users, for the PD generally doesn't always have space built in for 

people who need time like to be, like, quiet to process and then respond, versus 

people who need to like collaborate with others. And I'm generally one who like 

needs a moment to just kind of pause and take it all in, think about it. Kind of like 

process it and then talk to others about it once I've made sense of it myself. 

 As students, the school culture shapes performance expectations on homework, projects, 

and assessments. After reviewing several rubrics one teacher noted “I think the expectation that 

the rubrics are giving are generally higher than the workplace the level of detail I see from 

students.” While another agreed, but was quick to comment “But to add to that point, I don't 

think that it's going to result in fails across the board,” and “I think once they see, oh, like every 
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little thing is impacting my grade, I think they will rise to that.” Teachers continued to remain 

positive about student outcomes after this comment with statements such as “I also think that 

they can be coached.” And “I think like, I think we'll see success and especially with how this is 

structured, it'll really enable us to dive into those topics more.” 

 In the last days of the professional development, a ‘big picture’ view of the course started 

to emerge, and the teachers made a shift in focus from students and teachers to the role of 

administration. One teacher noted “I wonder if admin would be open to changing other classes or 

how we do [projects] that would help. The new coming, assuming that we're continuing this and 

that the new students coming into Tech 120 would be better prepared.” Some teachers were 

doubtful, expressing concerns such as “I would love to go back and say, ‘this is why we need to 

change this.’ But I don't feel like I have the authority to do that, because that's not why I did this 

training.” Another teacher who had already had similar discussions at their school seemed 

optimistic.  

[Administration] is on board and probably adamant about [making changes to 

other courses]. I don't know what change looks like for you all, but it might make 

sense to kind of survive this this fall and then use this as a reflection point for the 

next fall in terms of how it might impact curriculum. 

 Other teachers had thoughts on financial and scheduling roles the administration could 

play, with comments such as “I think we're gonna have to present to our administration, hey, you 

need to allocate some budget money.” Reflecting that “We'll have some Raspberry Pi's, we can 

3D print things, but even the small five, ten dollar purchases will be a roadblock to some of our 

groups.” Another teacher noted how much more productive they were as a group and wondered 

aloud about ongoing professional development: 

Could we bring this up to admin so that we could get at least [our school] 

together? Have the three of us available at the same time [for weekly meetings 

with the Student Success Coach]? I don't know about your scheduling. But if we 

bring it up to them, maybe they should put that into their planning. 

Working with the University 

 When considering the alignment of Tech 120: Design Thinking in Technology as a dual 

credit course with the university, several questions and concerns emerged for a fidelity of 
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implementation. While some concerns were simple, such as participation “Purdue has different 

attendance and tardiness policies. And I thought it was like, once you miss three classes, then 

your grade starts to drop is, is that something we'll need to hold our high school students 

accountable to as well?”  

 One of the researchers made the observation that this course can act as a kind of a 

window into the workload of a college course, and the advantage the students may with a teacher 

to help navigate the process. “It's often the students that are highly successful in a highly 

structured environment, high school, that end up coming to Purdue and that's, that's a little bit of 

a mismatch and we appreciate your students tackling that that challenge.” 

 One concern that emerged was focused on what the transition may look like for their 

students, and what kinds of supports may be on campus. A teacher asked: 

What are some of the other kinds of supports that you guys have to support those 

students? Because they're often students that will get walked over or aren't 

represented well in technology and engineering, or they'll have other stereotypes 

of voices that are even louder than theirs and theirs gets under shined. So, what 

are some of those other supports? 

 The theme that seemed most prevalent throughout the workshop was how the university 

may work with students that struggled early with their GPA before transferring schools or 

finding their stride. One teacher noted:  

But you know how many of our kids do we have like that, that come in, and 

struggle, and or, or more importantly, they come from another school struggling. 

And then they find success with us, they find success doing this design thinking, 

which is what our entire school does. 

 This group of teachers was very invested in their students, and the more focused they 

were on the idea of having to apply to the university, the more concern shown through with 

comments such as “The meeting we had this morning was really kind of heart wrenching with 

the registrar people…”  “…So my morning homeroom class is all of the kids that are 

academically behind or are troubled kids…” “…it is disheartening to know that like, I don't 

know if any of my students would even have a chance at getting into Purdue.” The teacher 

continued “It's emotionally heavy to know how hard it is for our students to get into this school. 
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And I think it's great, it should be hard. But on the other hand, does it defeat the purpose of the 

whole program?” 

 These concerns were addressed throughout the week my multiple researchers and 

university representatives who remained optimistic about using this program to serve the needs 

of historically underrepresented students. One reemphasized points made earlier in the day:  

Usually we think of Purdue as kind of being a machine and not necessarily being 

flexible. But you know, you heard the conversation this morning with our Dean 

about how he's kind of piloting this uncharted territory, and we've got this special 

situation. 

 Another researcher pointed out: 

Nobody's been denied yet. So I think, let's just keep going this way, and see how 

long it can go and then enable [us] to do the research that demonstrates how this is 

impacting all the students, and then how this is impacting the teachers and what 

kind of support the teachers need. And we can use that as a leverage point because 

right now, it seems like we've got a special opportunity. 

 One researcher reflected on students that may still take the course for high school credit if 

they did not qualify for dual credit, and still potentially benefit from the course as a way to 

advocate for dual credit. The researcher explained: 

I'm optimistic that we will be able to open this up and offer it at least for high 

school credit to a lot of our students who maybe wouldn't have qualified for the 

dual credit, and then we can maybe get some really good stories about you know, 

who knows, somebody. We have students who would potentially win our classes’ 

design pitches and aren't getting dual credit. That's a story that would maybe 

make its way up and hopefully start to show why actually giving more students 

access would actually be beneficial to Purdue. 

 This was not the only time when it was pointed out how a dual credit course would 

benefit students who otherwise may not have the normal GPA requirement. One researcher 

spoke to student self-efficacy “Hopefully by the end, they are feeling like, Hey, I was successful 

in Tech 120. I think I can do this.” Another commented “It builds their sense of confidence, we 

hope because they take college level class, they are Purdue University student and they have 
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success. That's, that's a good thing for them.” They went on to point out how success in a high-

level course is looked on favorably by the university:  

It gives them a history. I mean, this is kind of like getting a credit card and having 

a good credit history and then going for a loan later, they look back and see, ‘Oh, 

you did something like that. You took a college level class, and you were 

successful.’ That's a good indicator of further continued future success. 

 This sentiment was echoed by guest speakers from the recruitment office, assuring 

teachers that taking the right courses and fulfilling the subject matter requirements has a positive 

impact on the evaluation of student applications. Application review goes beyond grades as each 

student is evaluated holistically to see how they have prepared themselves for college. 

 One researcher, familiar with the application requirements pointed out strategies for 

students who may not be successful in their first application:  

I've had a couple of students in the last ten years who have their heart set on 

Purdue, but they simply can't get in. So they've gone to another college, like Ivy 

Tech, for example, for one semester, because the transfer requirements are very 

different from the first time to admit requirements. 

 One message remained clear throughout the discussion, keep encouraging your students. 

One representative from the recruitment office was very direct in the influence that teachers have 

with their students. They emphasized that teachers have the greatest influence and impact in 

encouraging students to apply, and that they will never know if they would be accepted if they do 

not fill out an application. 

 By the end of the workshop, it was clear that both teachers and representatives from the 

university were very invested in the success of not only the Purdue collaborative research 

program, but more importantly the students it would impact.  

Preparing Students 

 Preparing students for college level expectations and coursework can be intimidating, 

especially if the foundation of the course is already similar to something the student has already 

experienced. One teacher asked: 

I had thought if we have some students who are taking this, they might find parts 

of it redundant. [So] what resources do we have ready to help make sure that they 
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get something meaningful? Like, ‘Hey, this is leveling us up!’ or, you know, 

‘What are we getting extra out of this?’ 

 Teachers came back to this same point later in the week: 

The only thing that comes up for me is just better clarifying like the ‘why’ to it 

because the reteaching of it doesn't intimidate me. And I think that a lot of it will 

be kind of similar, but just like really, really hashing out like why we're still going 

to have them go through a new learning and understanding of it. And like, 

pointing out that this is going to be deeper, you're going to start to learn different 

methods, and strategies, and new terminology. 

 One teacher commented that students may already be so ingrained in methods that have 

proven successful for them that they may be unwilling to change “I think it's a bit of ego 

sometimes with the students that kind of can get in the way and sort of a ‘If I can solve this 

problem without it, why would I?’” Another teacher even remarked on how students may need to 

be ‘unprogrammed’ sharing: 

So, I think what might be the hardest thing with communicating with students is 

that nature of it. They're just so they're very often programmed, and we, we do a 

good job and at our school, I think to try to unprogrammed them a little bit [from 

thinking] most problems are solved in very step by step ways. 

 Throughout the week various panels were assembled for the teachers to interact with. 

One such panel consisted of professors from various majors that students may encounter after 

taking Tech 120: Design Thinking in Technology. In asking for advice in preparing students to 

engage in problem solving activities, one professor shared how students often jump to the 

solution first, and try to make the rest of their work align instead of doing the research to lead to 

a targeted solution for a specific problem. To push-back against these early solutions and 

encourage students to be more creative, the professor shared how they invite industry 

representatives in to turn down ideas. The professor offered to serve in the same capacity to 

throw out high school student ideas if needed throughout the semester so that the teacher 

facilitators could continue to be seen as the ‘good guy’ when helping students move on to the 

next step of ideation. 

 Throughout the professional development, many reflections were made about how to best 

prepare students for post-secondary education through their experiences in the Tech 120 course. 
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In summarizing the applications that this course could have with students after high school, one 

researcher noted: 

Tech 120 does allow students to experience some challenge and struggle with a 

project, with a very complex project, with peer collaboration. And the reason why 

I'm excited about that is because I think it gives students practice with something 

that can be incredibly useful for college and beyond. And that is knowing when 

and how to seek out help. And so, I think in particular, this version of it at the 

high school level, is something that I'm especially excited about because not only 

will they have [a Purdue Instructor] as a Student Success Coach, but of course, 

then they have you, their teachers or coaches that they can go to as well. 

These quotes represent issues and concerns voiced by multiple teachers throughout the 

professional learning experience. Concerns were documented, shared with the research team, and 

categorized to predict and plan for on-going supports throughout the school year. 

Other 

 In providing professional development, there were many unforeseen distractions for both 

teachers and researchers alike. Teachers had just ended their grading period for students the night 

before our first scheduled meeting, the university made a major learning management transition 

requiring courses to be recreated in a new environment, and it should be acknowledged that both 

the summer training and semester implementation of this course occurred during Covid-19 

regulations, a time of social isolation and many disruptions to the daily classroom routine.  

 While researchers were familiar with the functionality of Microsoft Teams when 

delivering content to students, the software behaved unpredictably with guest accounts or web 

based accounts. Participants using Chromebooks for example could only see the active speaker. 

Some teachers had trouble accessing university accounts that were created for them and resorted 

to using a guest account only to find that they could not see messages or click links shared in the 

software’s chat window. Still another teacher found that after exiting the program, they could not 

only still hear the conversation, but their microphone was active as well. For another teacher the 

internet connectivity was temperamental causing audio issues. They resorted to using the 

microphone from their cell phone while sharing their screen from their laptop. While all of this 
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was successfully navigated, it did take time and troubleshooting to discover the cause of the 

problems. 

 Researchers had been in contact with the schools’ administration about availability in 

advance of the professional development. While dates and teachers’ schedules were provided, it 

was not clear that the workshop would start immediately following grade finalizations from the 

participants. This was a contributing factor to distraction throughout the first day as one teacher 

who was having difficulty accessing course content shared:  

I don't even remember if I did talk to ITaP (Purdue’s technology department). 

Maybe I did. I mean, you know, like, I hate to sound whiny and gripey, but like, 

having this happen… like grades were due today, and like, I just haven't had any 

time to think about this. 

 The stress from having grades in was exacerbated by a design challenge that was given to 

participants in advance of the professional development. While the design challenge provided 

teachers a chance to communicate with the other school and a common reference on which the 

rest of the workshop would pull from, it was an additional ninety (90) minute task that not all of 

them were in the right mindset to complete. One noted “I couldn't, I couldn't focus on any of this 

until I finished the other stuff. So I finished that, and then it became I could go right into this. 

And so for me, that was a lot of stress.” While another pointed out: 

We just had to have grades in and I didn't really get a chance to think much about 

this. I would have, had I had time off. So I understand that it's not your control, 

but I felt very anxious about how little I knew about things, and what I know 

today at the end of day three is night and day different than what I knew on 

Sunday trying to figure this out. 

 Covid-19 restrictions and uncertainty also played a role in the professional development. 

There was speculation of what it would be like to go back with the new restrictions “It's gonna 

be it's gonna be hard, psychologically for me to go back with a mask.” As well as collective 

brainstorming, strategizing, and sharing of methods. One researcher who had already started 

planning for face-to-face classes offered:  

The conversation that I had yesterday was, essentially, the teacher would have the 

for lack of a better word. We called it a refuge. So the teacher would be able to be 

in one spot, and there'd be a 10 foot radius to the nearest seat. And then the 
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students would have six feet if they're face to face, three foot six inches shoulder 

to shoulder left to right. 

 It was clear that ‘pandemic fatigue’ impacted teachers in similar ways to students, as one 

teacher reflected on how their surroundings impacted their level of engagement: 

It's just different. I mean, like, I'm at home, and that means that I have to do 

laundry, and I have to deal with the dog, and I have to deal with my kids, and my 

[spouse], and I have to make my own food. But if I was there, I would have 

walked down from the hotel room, grab breakfast at the hotel, come to you guys, 

we would have had lunch together… Like, it would be a working four-day trip. 

As opposed to the fact that, you know, for four days, I'm sitting in my house 

doing all of this stuff that I wouldn't be doing [if I were there]. 

 Another teacher reflected on how an online professional development forced them to be 

sedentary, where they are normally used to moving around the classroom and interacting with 

others: 

On the first day I turned my camera off and I was doing yoga, you know? 

Because I can listen, but I needed to move. I'm used to having 12,000 to 14,000 

steps on my watch, right? And today I was just looking, I usually get up, and I 

run, and you know, do all my workout and stuff. But I have never had 1000 steps 

on my watch. 

 While each event provided its own unique challenge, the research team and teachers 

adapted and continued to support each other moving forward. Time was allocated each evening 

for when professional development leaders would be available, reflection time was scheduled 

each morning to start the day, and the workshop concluded with a large group discussion of what 

was needed and what to expect for the school year.  

4.2.3 Professional Development – Planning for Ongoing Support 

 One of the keys to the facilitator model is the ongoing support for teachers as facilitators 

of the curriculum. This section highlights the introduction of strategies and resources provided to 

teachers during the professional development. Subcategories for this section include student 

exemplars, grades and feedback, students’ transition to campus, weekly update meetings, and 

other communication. 
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Student Exemplars 

When outlining a semester class in four days’ time, it can often help align expectations to 

start with a big picture overview and end product. Researchers modeled this with the teachers, as 

they showed exemplar videos of previous college-level students, explaining their end-of-year 

projects. Many teachers commented on how valuable this was for them. In reference to the 

design competition that is part of the final project, one teacher commented “I think it was really 

valuable today that you showed us videos from actual Purdue teams, especially that third year 

student one when I can't remember who I think it was. 1 was like, how did they not win?” 

Another teacher reflected on how they might use it in their classroom to prime their students “I 

think that showing the end product is extremely insightful for kids to graph like the big picture.” 

Still another teacher focused on the content of what was shown and how their students may 

interpret it: 

That example was so good because of the pivoting they did. I think, it really 

showed the value of the different steps of the design process because you see how 

they got to their end by doing those things. By doing the research, by doing the 

user interviews, by testing, and so a lot of students could maybe use an example 

like that to say, ‘Oh, well we can't just check this box, it actually has to inform 

our final product.’ 

 Teachers were provided with writing samples of various assignments, and design journals 

showing a work in progress of student groups. While appreciated, the recorded demonstrations 

by recent students was the resource that not only generated the most discussion, but had teachers 

asking “Can we use that [recording] with our students?”. 

Grades and Feedback 

 One way the facilitator model helps with college credit and articulation is by having 

student submissions graded by an instructor from the university. Each morning, researchers 

would conduct a virtual ‘KWL’ meeting, where teachers were asked to identify something they 

know, want to know, and learned from the previous days (see Figure 13). As the Purdue 

instructor would play a large role in the success of their students, teachers were interested in not 
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only how best to prepare students, but who would be responsible for evaluating student 

assignments. One researcher outlined the plan: 

So I think the plan is that we're going to have you grade basically everything, 

giving the students feedback on all of those assignments. I'm going to go through 

and kind of spot check on different assignments and see if that lines up about the 

way that I think it should, and then at certain points, it's going to be before those 

drop dates and those important dates for students, they're going to submit a bundle 

of assignments to me. There's a way we can categorize the assignments [in 

Brightspace] as Purdue or [high school]. So they're going to submit three or four 

different bundles [of assignments] to the Purdue category. And I'll go through that 

and give them a grade, I normally grade Purdue college students. So they will 

have already had feedback from you, and they have the chance to go back and 

make updates to that assignment before they turn it into me. 

 

 

 

Figure 13. Daily KWL Chart 

 

Wanting to make sure that the teachers understood the impact they could have on their students 

as a support, another researcher asked a clarifying comment:  

Were you suggesting then that after students received feedback from their coaches 

that they, before submitting it for the Purdue graded ones, that they be told, ‘hey, 

look, you should revise your college grade because this is something that will 

affect your college transcript, and also just so that you have that second learning 
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opportunity.’? Are you recommending that everybody engage their students to 

make those kinds of revisions? 

 It was clear that teachers would play a key role in supporting students academically by 

providing feedback and nurturing a growth mindset environment. While this can act as a 

motivator for many students, it was also acknowledged that any students interested in the course 

were encouraged to enroll, even if they may not be academically ready. As the grade from the 

course is directly transcripted, a poor performance could actually serve as more of a barrier. To 

address this, safeguards were set in place to council students out before it was too late, as 

explained by one researcher. 

We want to be able to assess where the students are and take your [teachers’], 

your assessments of the students to understand kind of where they are with the 

course, because the last thing we want them to do is to get a ‘D’ or an ‘F’. And 

that follows them forever on a college transcript. Right? We don't want to set 

them back by doing this experience. So we have there are a couple of dates, there 

are three. One is September 7, where if they drop it, the course does not appear on 

an academic transcript. 

 The use of a Student Success Coach here to assess student work and advise students 

serves to ensure college transfer and articulation, maintain collaboration with high school 

instructors, and offer student supports. It was made clear to the teachers this was not only meant 

to be a good experience for students, if properly executed, student could participate without 

taking an academic risk. 

Student Transition to Campus 

 Throughout the week there were several panels who spoke with the teachers to offer a 

variety of perspectives on the impact for implementing this course. One session focused on 

accommodations and support systems for transitioning students to campus. Some supports 

included clubs to act as allies to students such as the Minority Technology Association and the 

Women in Technology Association. Curriculum supports included academic tutors and academic 

coaches, such as BEST, Building Excellence for Students in Technology, where students can get 

their own personal academic coach for a range of classes from math or physics to Polytechnic 

courses. 
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 As leaving home and being in a very different environment can be disorienting to 

students, there are programs to introduce students to the campus in a more structured and gradual 

manner. One panelist introduced STEM specific transition programs for coming to campus, such 

as a five-week STEM academic boot camp, where students complete courses in math, English, 

and design thinking, to provide structure when acclimatizing students to campus while providing 

the opportunity to reduce their semester course load.  

 A second panelist introduced a similar program for incoming freshmen, Summer Start. 

Summer Start is a direct admit program, to provide scaffolding for students that the admissions 

board may have reservations about. They may have qualifying SAT/ACT test scores, but lower 

GPA, or a lower GPA and a qualifying test score. Students in the Summer Start program come to 

campus in July, take seven credit hours before the fall, are placed in a learning community for 

the first year, and receive a coach for all four years at Purdue. 

 Of both programs, the panelists emphasized the advantage of introducing students to 

campus in a more gradual way. One panelist reflected on the reduction in anxiety when taking 

courses with only one-thousand (1000) students instead of coming in with 40,000 - 42,000 

students. Another panelist emphasized that advantages extend past getting ahead on credits, as 

students have the opportunity to meet with faculty, advisors, and both the dean and associate 

deans emphasizing how transition programs prevent students from being lost in the system. 

 It was clear that the transition team was invested in supporting the teachers, as they 

outlined the plans they had for a professional development day before the pandemic made face-

to-face planning more challenging. Arrangements had already been made with building 

principals for teachers to travel to Purdue, take tours, and receive information from the transition 

team to share with potential students. 

 After meeting with the panel, the teachers reflected on how they may best council their 

students, knowing that many may be nervous about applying to Purdue and being away from 

home. Teachers seemed comforted that there were advocates for their students and groups of 

student ambassadors to create a sense of community on campus, points that were otherwise 

unknown and would likely be unnoticed before the panelist talk. 
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Weekly Update Meetings 

 One thing that sets the facilitator model apart from other dual credit models is the 

emphasis on collaboration between high school and college instructors. During the professional 

development, comparisons were drawn between the ongoing training for on-campus instructors, 

and this group of teachers who are acting to help facilitate the curriculum. The Tech 120 course 

coordinator reflected: 

I spend almost two hours a week with the instructors, but that assumes that they 

don't know the content very well, because they're learning it just in time. In this 

case, we've already spent a week I mean, that that could be half an hour to an hour 

weekly. 

 Teachers, understanding that they would effectively lose a half hour to an hour of 

planning time throughout the week for these meetings, expressed interest in how they may help 

while also showing some reluctance to committing to a full semester. “I'm hesitant to answer not 

knowing how it's gonna actually feel. Maybe it'd be better to start with some regular ones and 

then as we feel, or as things approach, we could communicate.” Another teacher had a different 

idea, “If we ask for a half hour and we need an hour, it's gonna be really hard to go back. But if 

we are given an hour, that's available.” 

 When asked to clarify how the time would be spent, the researcher explained: 

I had originally planned for maybe 30 minutes plus each week. That is kind of a 

check in, see if there's any major modifications that need to be made or that were 

made [for on-campus students], just see how your students are doing, and then 

give any updates as far as what to expect for the next coming meetings. So I plan 

on keeping those relatively short. 

 In the end, the group decided to ask for an hour of shared meeting time from the 

administration. It was particularly incentivizing that if they did not use all of it with the 

researcher, they could help each other plan lessons, compare how they graded paper, or just have 

extra time throughout the day. 
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Other Communication 

 Throughout the professional development, various school year supports were discussed. 

One such support was the use of an undergraduate student who had already completed Tech 120: 

Design Thinking in Technology to act as a teaching assistant or even to meet with the class for a 

question-and-answer session. One teacher was very excited about the possibility of having high 

school students interact with on-campus students, and described what they had envisioned for the 

role of such a student: 

Just to come in and talk about who they are, a mentor. More of like, almost like 

peer-to-peer support, but obviously, it's high school with college students. Just 

someone that they could talk to that's not a teacher and get advice. Maybe share 

what they're struggling with in the class and just feel like, oh, wow, there's an 

older person investing in me who has gone through this course before. 

 The role of a university instructor as a Student Success Coach was also introduced to 

teachers, as not only someone to grade papers, but to provide feedback and respond to student 

emails as the main point of contact. While the Student Success Coach is not expected to have all 

of the answers, they can act as someone who can connect students to the right person. One 

teacher was very excited about having students receive feedback from a university instructor: 

Personally, I would love somebody else to give feedback. You know, they, the 

students, kind of get used to that. I've seen, at least my classes, get used to what 

I'm going to say, and having somebody else come in for those students that are 

like, ‘No, I do understand this’, you know? And trying to guide [them because] 

maybe it's tagged differently, maybe it's because somebody else [explains it 

differently], maybe whatever. So I always value when somebody comes in. 

 Teachers also used each other as resources throughout the professional development. At 

one point, parallels were drawn between an interview assignment from the Tech 120 curriculum 

and a similar assignment that students often struggle with. One teacher reframed the question for 

the entire group, asking “How might your students gain access to people to interview? Anybody 

else thinking of a solution to that?” Prompting a teacher from a different school to respond:  

Yeah, we've had like some issues, but I feel like overall this year we've had pretty 

good success getting [students] in front of people. And so I think [the other 

teachers at my school] and I just really, like, rely heavily on our network. Our 
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personal and professional networks, and let them find us connections and people 

around the city. So I would say after Christmas, we had like a minimum of eight 

different professionals coming in per cycle to talk with kids in small groups or big 

groups, and we are always pushing them to follow up with those people. So I will 

probably continue to do that too. Just like use people that know people to find 

interview candidates. 

 Another teacher noted how social media may be used to help with finding people to 

interview:  

I think something else that I'll do this time around is walk them through how to 

use certain like social media platforms to find and recruit people. I know it's a 

little harder for them because they don't have big professional networks, if 

anything at all. Um, but showing them like, okay, here are certain hashtags you 

can put with your question so that it'll populate and in certain things that people 

are trending and following and they might see, oh, someone wants to find out 

about this. I know a lot about that. And if students were trying recruit for a 

specific thing. I had them like, tell me what their topic was, who they were 

looking for. And then I put posts in LinkedIn or Facebook on their behalf. 

 A third teacher realized that they had already met several people who enjoyed working 

with their students. They offered the idea of creating a centralized database of not only willing 

participants, but notes on interview questions and topics: 

Just keeping a database of all the people we've ever interviewed. And then in 

those, keeping a list of notes from those interviews, like what questions were 

asked and what responses they gave. So that let's say if we come to a situation 

where people can't, like, find more users, or that person isn't willing to be 

interviewed, but again, at least we have record of what they shared. And if the 

topic is similar, and the responses are similar, they can still use that info from a 

past interview that a different team did. 

 As the discussion continued it became clear that this group of teachers was as willing to 

take advice and help as they were to provide it to others. This was a contributing factor to the 

design and implementation of ongoing support throughout the fall semester. 
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4.2.4 Professional Development – Professional Learning 

 While the previous sections focused on themes that emerged from the professional 

development, this section is dedicated to one of the most important aspects of the professional 

development, the schedule and layout of the experience, and how it was received by the 

participating teachers. Subcategories for this topic include focus points, student and faculty 

panels, navigating course content, overview of assignments, hands-on experience, delivering 

grades and feedback, things to improve, things we are doing well, and unanswered questions.  

Focus Points 

 As ‘design thinking’ is not a common concept for high school teachers, teaching a 

semester long Design Thinking in Technology course could prove to be difficult. The 

researchers, therefore, emphasized concrete examples of design thinking as reference points 

throughout the professional development. When trying to describe the impact of design thinking, 

one researcher summarized: 

A great example of this is Bank of America's Keep the Change program. Building 

on a common savings habit of tossing change into the jar. Bank of America 

created a program in which it automatically rounded up debit card purchases to 

the nearest dollar, and transfer the difference into the customer savings account. 

This creative goodwill approach spawned more than 700,000 new checking 

accounts and 1 million new savings accounts in its first year. A perfect example 

of how design thinking converts need into demand. 

 Researchers also emphasized that the delivery of the class should reflect design thinking. 

“Design thinking encourages experimentation and accepts there is nothing wrong with failure as 

long as it happens early and becomes a source of learning.” While this is true for students as they 

move through their projects, it is also reflected in the way that students first submit their 

assignments to their teachers for feedback before submitting revised assignments for college 

credit. This also led to the introduction of the term ‘pivots.’ Pivots are roadblocks in a project 

where to continue moving forward, a student must first change direction.  Note the number of 

times the researcher emphasized the term ‘pivot’ in the following quote: 



 

 

96 

Talking about pivots. So, I'm imagining if I used [language from the video] here, 

each of these meetings might actually be a little bit of a pivot. Because we've got 

it. We've finished meeting five, we're going to head out into the, the construction 

lab and see what kind of problems might exist because we suspect there's going to 

be something we go and we look and we actually begin to pivot because that what 

we didn't find what we thought we'd find we found something else. Now again, 

just look for some literature to help us either pivot again or confirm the direction 

we're headed. 

 While students having to change plans can seem frustrating, researchers made clear that 

pivots are not only to be expected, but that they are something to embrace. It was common to 

hear such phrases as “That example was so good because of the pivoting they did.” Or “Pivoting 

is a success, not a failure.” They even encouraged teachers to “Comment on your pivot.” Even 

though researchers encouraged pivots, they acknowledged that they are difficult. “But you know, 

really, the pivot is hard. The pivot is you just hit a dead end and you've got to change completely. 

But it just seemed so natural.” Or “The pivot sounds so nice, but really, it was like we're heading 

down the wrong road, and we swerve, and we go a different direction. I think that's a really 

important part to notice.” 

 Misconceptions about prototypes were also addressed. Often prototyping implies a 

physical product, especially if teachers have a background in engineering and technology 

curriculum. It was therefore emphasized “Prototypes need to be testable, but they do not need to 

be physical. Storyboards, scenarios, movies, and even improvised acting can produce highly 

successful prototypes.” One contradictory message was addressed, that there is nothing wrong 

with failure, but students are also expected to create a working prototype by the end of the 

course. A researcher explained that the intention of having a working prototype is to push 

students to ground their solutions in reality, not to penalize them if it does not work: 

Right now the push that we're kind of thinking in our minds is that we want to 

push the students into having a functional prototype. This thing actually has to 

work. Now, you know, we don't want the students to fail if it doesn't work, and 

we want to be a little bit gentle there, but pushing them into reality helps to 

narrow down some pieces without them. 
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 Talk about prototypes and products prompted some teachers to ask what the focus should 

be for students. Should students be primed to solve a problem that is given to them, or should 

they be innovative in seeing problems that others don’t see? One researcher responded that both 

are appropriate mindsets for the course with an analogy: 

Sometimes my boss gives me a problem and says, solve it. And I've got to go out 

and figure it out. Other times, I see an opportunity, and I say, you know what? I 

can do something here that’s very unique. And the way we engage in those two 

different kinds of approaches don't necessarily conflict, but they're appropriate at 

different times. So this might be a good learning opportunity for the students to 

think about those two different approaches. 

Another researcher noted an example of non-physical prototypes from a different video 

clip shown to the teachers about how a hospital made a small change to improve interactions: 

The nurse knowledge exchange, with exchanging information in front of the 

patient instead of in private. So that comes from listening to see what are people 

needing, and what do they want to get? What do they need? Why do they need it? 

How did you find that? And that's where we kind of transition into the 

observations, and the interviews, and just building that empathy for the person. 

 Observations, interviews, and building empathy are all major components of the design 

thinking course and the student experience. By providing teachers with concrete examples of 

their application, they are better equipped to provide relevance to their students. 

 One common misconception with students in Tech 120 is the importance of quizzes. 

Quizzes are implemented frequently throughout the course, but the intention of the quiz is 

largely as a tool for discussion, and have very little impact on a student’s grade. Because this has 

proven to be uncommon, researchers explained: 

I'd like to make two comments about the purpose of those quizzes. One is that 

they're intended to be some tough kinds of questions to remind the students of 

why they went through the reading. And they're also to a certain extent, a little bit 

controversial like that second question that 5 had us answer about what kind of 

mindset if the student hadn't read and did not read the material, that was a really 

tough question… So we think of those as a mechanism to motivate or hold 

students accountable for engaging in the material. So it's kind of reading 
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compliance, but then it's also a discussion, launching point for the beginning of 

class. 

 Teachers were also empowered to embrace design thinking in their approach to the 

course. It was noted that while each day has a lesson plan and carefully selected assignments, it 

is a result of gradual modification over time: 

Some of it I've authored and others has been contributed by [graduate students] 

having just great ideas and saying, ‘Hey, you know what? It'd be a little bit 

smoother if we had a forum here. If we modified this or what about this other 

article or video that we found?’ So what you're looking at is a compilation of 

really eight years of evolution. 

 It was encouraged that teachers be reflective about their experience in the fall and provide 

input and feedback into continuing to evolve the course. Later the researcher made it clear, 

stating “I'm very interested in empowering all [the instructors] to notice something and say, 

‘Okay, how could we make it better?’” This is not to say that teachers were only encouraged to 

make suggestions for future modifications, as the researcher went on to acknowledge that the 

teachers know their own students best: 

I would love to say that I've got the pathway exactly figured out, it's paved, and 

you can't go off the bumpers. But the reality is, you know, we're still learning. 

There are a variety of approaches, and what works for us at the college level may 

be very different from what works for you at the high school level. So if you've 

got to take a different path, but you end up with the same result. That's awesome. 

And I think we can learn from each other that way. 

 Modifications, scaffolding, substitutions, and supports were all allowed and encouraged 

so long as teachers “focus on the syllabus, focus on the big idea, and then focus on meeting those 

rubric items in each assignment.” 

Student and Faculty Panels 

 Throughout the professional development, the research team put together a number of 

panels related to the curriculum for the teachers to interact with. This included meeting with the 

dean from the Polytechnic Institute, Tech 120 alumni, other instructors in the polytechnic, a 

recruitment panel.  
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 In the alumni panel, past students were encouraged to share their course experience and 

the opportunities it provided them. Teachers were provided an opportunity to engage these Tech 

120 alumni in a discussion about how their final design projects impacted both their internships 

and work experiences after the course. One student shared how their final project drew the 

attention of a local technology company and helped to establish an internship. Another student 

shared that they were now a co-inventor of a patent pending spoon for those that struggle with 

Parkinson’s.  

A third alumni shared that they are now employed by a major aviation company. They 

went on to describe how they manage customer business requirements, daily analytical and 

automation products. The solutions that their team creates daily are all related to infrastructure 

performance engineering across the company. They shared how much they value their agency 

from Purdue, and especially their degree, noting that about a year into working for the company, 

a course came up internally called ‘Design Thinking.’ The coursework provided by the company 

was very similar to Tech 120: Design Thinking in Technology, lending both justification and 

credibility to the Purdue curriculum. 

 This selection of students from those that recently finished the course, to senior year 

patenting a product, to working for major companies provided teachers with a big-picture view 

of the intent of the curriculum. Teachers asked many questions throughout this panel as they 

reflected on their own students, such as “I was curious how this class, Tech 120, overlaps or the 

differences between some of the things you experienced in high school design? Was there 

anything that stood out as different that sort of took it to the next level?” Another teacher 

wanting to anticipate scaffolding inquired “What were some of the things that you guys, either as 

yourselves or your peers struggled with the most when taking Tech 120, like, what was most 

confusing what was hardest?” A third teacher looking for ways to help the curriculum stand out 

asked “Is there anything we can do to help our students recognize when to pivot? We've done 

some things with our students in the past, and they really want to hold on to ideas sometimes.” 

Another teacher reflecting on their teaching style asked “What were some coaching techniques 

or tricks that some of your instructors use that you found helpful?” 

 After the panel left, the teachers reflected “I really liked that panel and seeing, you know, 

from their perspective since they had taken the class.” Another teacher, reflecting on responses to 

questions noted “They gave a really, really good insight.” A third teacher offered “I think my big 



 

 

100 

takeaway was just how excited they were about what they learned and what they and how they 

were able to apply that. Like that spoke volumes to me.” Perhaps the most impactful comment 

was “I think I would definitely like to start out classes with people like that, to give students an 

idea of, of this has value.” As this resulted in a curriculum change, integrating video clips of 

student and industry insights into prep work for not only the high school, but the college level 

course as well. 

 As Tech 120 is a core Polytechnic required course for thirty-five (35) different majors, a 

five-person faculty panel was assembled to share what design thinking in their fields looks like. 

The faculty were selected to represent not only popular fields of study, but many fields that 

students initially struggle with making the connection to design thinking, including Engineering 

Technology, Biometrics, Construction Management, UX (User Experience), and Information 

Technology.  

Panelists shared insights into things such as how design thinking is not always about a 

product, “A lot of our students also work on the process side of the house, and so it's just as 

important to know who the end user is of a process and how that impacts of course the product.” 

Another shared how design thinking helps make sense of open ended problems “So specifically, 

a lot of what our students are trying to tackle are really messy, complicated problems that have to 

do with human behavior as people use technology in a really broad sense.” Many panelists 

reflected how important the course is as a building block for future courses “Design thinking is 

embedded in our curriculum as well, not only in the degree programs in ETTE (Engineering and 

Technology Teacher Education) but also in the design innovation minor, as well as 

organizational leadership, and Human Resource Development as well.” In stressing the 

importance of design thinking, one panelist made similar comments to the student panelist 

“Design thinking is embedded, ingrained, in our majors. It's just a constant cycle that our 

students go through and come back and talk about it as alumni, how having that structure for the 

design process really makes their job easier.” Another panelist addressed how design thinking 

has led to new uses of technology in the construction industry “So there is a lot of new 

technology in augmented reality. People are using more of that, for example, for safety training. 

How do you develop products, how to incorporate robots into the jobsite?” 

As before with the student panel, teachers were given the opportunity to ask questions, 

this time largely focusing on instructional strategies. Panelists came back to the idea of pivots 
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and shared how struggle is a good thing “Teach them that it's okay to fail. Not grades, but it's 

hard. It's hard to come up with a solution. It's hard to identify the problem. I think sometimes 

they're afraid they're gonna trip up so they won't even try.” Another panelist reflected on how 

design should be an iterative process “Getting our students to not think about design as a series 

of steps is one of our biggest challenges.” A third panelist focused on getting students to think 

creatively by forcing the pivot, “Add a constraint that would then cause their solution, proposed 

solution, to fail so it won't work. So you add a constraint and say, ‘Oh, well, you know, that 

won't work because whatever’, and then they have to shift gears.” 

Teachers expressed gratitude to the panelists and reflected on the insights they would be 

able to take back to share with students interested in different fields of technology, and strategies 

for teaching design thinking concepts. It was a goal of the research team for teachers as 

facilitators of the Tech 120 curriculum to be clear that students are not earning credit for an 

elective course, but for a core polytechnic requirement that is valued both across the Polytechnic 

Institute, and as a professional in the field. From the teachers’ responses and reception, it would 

appear that this goal was met. 

Navigating Course Content 

 Course content for the Tech 120 curriculum is hosted in two documents, a student version 

that contains all prep work, assignments, and rubrics, and a facilitation guide with lesson plans, 

suggested in-class activities, and notes on instruction. It was therefore important during the 

professional development to help navigate where to look for various materials, and how to 

effectively switch between the two documents for daily lessons. Teachers were given a lesson to 

present as part of the professional development, and while investigating the content, 

conversations of where to find content were common and encouraged. As an example one 

teacher mentioned, “Okay. I thought I just went to [lesson] seven, and so I went to seven, and I'm 

like, there's not enough information for me to teach in here.”. The researcher responded: 

Well, you're going to assume that they already did [the prep work] both one and 

two. So they have completed the research assignment, and they've watched that 

video, and so where you should be going for content for teaching is not this 

document. It's going to be in the Implementation Plan. That big Google… 
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 This kind of question was asked by multiple teachers throughout the workshop, as seen 

again here by a different teacher. “So to my understanding, I should primarily be using the 

Implementation Plan document to pull the like content and plan my lesson. Is that correct? 

Because I see what's in Brightspace, and it has more of the student facing content.” 

 Researchers noted that as teachers would have weekly communication with the 

university, they did not need to become experts in the course by the end of the week “We'd like 

to provide you with just enough background experience, just enough onboarding to what we're 

doing here that you can ask the kind of questions [others] asked, and so you understand a little 

bit of our system.” The researcher continued to emphasize the goal of building trust and a 

community so teachers would feel comfortable helping one another throughout the school year 

“We hope to build a sense of community, and we talked about this earlier this morning, a couple 

of you had mentioned, the idea of trust.” 

 Teachers not only navigated the curriculum as instructors, they also navigated what it 

would look like as students. While the LMS offered some functionality for a ‘Student view’, it 

was not a representative view of what the students would experience. To remedy this, one 

researcher created demo student accounts and shared the importance of helping students navigate 

the program: 

We want you to be able to use Brightspace, both as an instructor and as a student, 

and so we had the university create a couple of demo student accounts. So this is 

going to let you see what your students see what it looks like to turn in 

assignments. [It will also show] what it looks like when they receive feedback, 

both on the rubric, and how your typed comments appear to them. So you have 

access to that experience now, and you can use that to help them in the fall. 

 This time spent helping teachers navigate curriculum was noted and appreciated, as one 

teacher reflected “I just appreciate how understanding you guys were when we may not have 

been on the right link. We all tried our best to be prepared, there's just a lot of new onboarding 

stuff. You guys are just really patient.” After some time applying the curriculum in the creation 

of lessons, teachers seemed confident in navigating between the two documents, and better 

prepared for the upcoming school year. 
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Overview of Assignments 

 Researchers made a concerted effort to put lesson in context of both the unit and course 

throughout the professional development. On the first day, one researcher explained: 

 As we look at our number of meetings, we have, roughly a 16-week semester, 

which ends up to be about 15 usable weeks between the breaks and those kinds of 

things, and finals week. Based on a meeting pattern of 15 weeks, we have roughly 

two meetings per week. So we have almost 30 meetings, but there's usually a 

holiday in there that cuts at least one. So we've planned for 29 meetings, and those 

29 meetings are listed here [in Brightspace], and we roughly break the course up 

into three projects. 

 Length and purpose of each project was explained, as were key lessons and assignments 

that students would see repeated throughout the semester. De-identified student journals and 

assignments were provided to not only help to calibrate teachers on course expectations, but to 

have a better idea of what students would be tasked to do throughout the semester. The 

researchers provided time for teachers to explore student work in the context of their design 

journal, a document that contained all of the preparatory work and in-class assignments for the 

final project: 

So I'm going to give maybe 15 minutes or so to take a look at their design journal, 

take a look at the rubrics and see how you would grade it and what kind of 

feedback you would leave them. If you finish early, feel free to look through and 

see what was their final solution? How did they test it? What kinds of things were 

they testing? 

Teachers were very receptive to the exemplars, noting what kinds of scaffolding they 

may need to support their students. One teacher reflected “You know, looking at the observations 

that I was looking at on here, how would I talk them through that?” Another teacher remarked 

“Wow. Oh, this is Great. Okay, so that's what I want. That's what I want them to do something 

like that.” Teachers were also given the opportunity to complete shortened versions of the 

assignments as preparation for selected lessons that they would practice teaching as part of the 

professional development. After seeing the course overview and hearing from panels of students 

and faculty, teachers expressed some enthusiasm about completing these assignments. One 

reflected on the impact of some of the articles “Just the importance that the articles placed on 
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actually interviewing real life people really stuck out to me about empathizing.” Another teacher 

was very excited about bringing the content back to their school, sharing: 

I spent last night, you know, doing the pre stuff, and reading the articles, and it 

made me realize just how much more I think we can do as a school, like, to bring 

design thinking in, and so I'm super stoked about all of this! 

Assignments that were particularly difficult to students to interpret or for teachers to 

grade were also chosen to share with the teachers. To highlight one example, a researcher had 

three different teachers grade three separate assignments before pointing out: 

So I know for me, this is a trickier assignment to grade, because it's trying to 

balance between three separate assignments into one rubric. And so I just wanted 

to kind of let you know ahead of time that this is something that is in the 

curriculum now. That it is one of those trickier things and why it's so difficult to 

kind of give them just one grade for three separate things. 

 In summary, teachers were provided with a broad course overview, details about each of 

the projects, exemplars from key assignments, and context about key lessons. They were also 

provided assignments to participate in and talked through assignments that are often challenging. 

The next two sections will explore further the depth of the hands-on experience and calibrating 

student feedback on sample assignments. 

Hands-on Experience 

 Before the workshop even started, teachers were tasked with completing a guided, fast-

paced design project that would provide context for the lessons they would be teaching 

throughout the week. On the first day, to help prepare teachers for their lessons, one researcher 

modeled a lesson based on the context of the previously completed design project. Teachers were 

assigned group work and prompted to use the LMS to submit their assignment, both for the 

experience of navigating the system and for finding student feedback. The researcher explained: 

So whatever you guys turn into me, I am going to use this rubric to kind of assign 

you some points to it. And then some feedback as to what I was looking for if 

there's any miscommunication just so you can see as students, what does that look 

like to receive that? And how to navigate the rubrics, and the grades, and the 

feedback so you can see that process. 
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The researcher then narrated the process of preparing for the lesson, showing where 

material could be found between the teaching document and the LMS. Teachers were 

encouraged to approach their lesson presentations as if it were their own classroom, knowing that 

the audience would be supportive and offer feedback to help adjust and refine the delivery. 

However you engage us tomorrow, think of that as practice trying our lessons, 

and really kind of a prototype for how you might introduce that to your students 

in the future. And what you do tomorrow will probably look a little different than 

what you do in the fall and that's okay, because, you know, we are on our side. 

Before each teacher presented their topic, one researcher took the lead to set the context 

and expectation for the lesson: 

And so what we'd like to do in the next little bit here is [teacher], you're going to 

share with us lesson three. And you're going to make some assumptions that 

we've read through the material, that we've taken a look at whatever preparatory 

material there was. Maybe you could refresh our minds on what we did before we 

came for homework, and then you'll engage us in some kind of in class 

experience. And, you know, if you've got questions along the way about how we 

do it, we could either have kind of a live discussion while you're teaching, or you 

could save that to the end and we can have a discussion about differences between 

your approach and our approach. Either way is fine. 

 Teachers did very well with adapting the lessons to match their teaching style, with slides 

and stories. During one lesson a teacher offered “The design process is, remember human 

centered. We're designing it for someone. So I actually want to interlude it with a brief story. So 

this is like a classic game, if you don't know this game it's called Guess Who…” Many teachers 

worked in pieces of interaction that utilized the online format. As an example, one teacher 

prompted: 

We're going to kind of do some comparing and contrasting. So I'll read actually 

two POV statements. When I'm done, I'm going to give us like a 10, maybe a five 

second countdown, and then I'm actually going to ask if you could type in the 

chat, which number you think is better. 

 Another teacher used Google Slides as a digital gallery walk where each person was 

assigned a slide to complete, and after a set amount of time all were encouraged to read and 
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leave comments on each other’s slides (see Figures 14 and 15), while other teachers used Google 

Hangouts for Venn Diagrams and organizing brainstorming sessions (see Figures 16 and 17). 
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Figure 14. Digital Gallery Walk 
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Figure 15. Digital Gallery Walk Comments 

 

 

Figure 16. Google Jamboard Venn Diagram 
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Figure 17. Google Jamboard Brainstorming 

 

As previously noted, teachers were encouraged to complete preparatory work each 

evening for the next day's set of lessons. While the content remained similar to what students 

would experience, the requirements were modified such that teachers could complete the 

assignment in a shorter time frame. The original instructions were preserved and presented as a 

strikethrough for teachers to compare (see Figure 18). 
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Figure 18. Modified Assignment for Professional Learning 

 

As shown above, teachers were engaged active participants throughout the week in 

immersive professional development opportunities. Teachers utilized curriculum material to 

create their own lesson plans, and discovered new methods and limitations to engaging students 

on an online platform. While the format of the school year was uncertain at the time of the 

professional development, this became more valuable as schools shifted schedules and limited 

face-to-face classes to maintain social distancing.  
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Delivering Grades and Feedback 

 While students enrolled in Tech 120: Design Thinking in Technology for dual credit were 

assessed by an instructor of record from the university, teacher alignment on assignment 

expectations remained a priority. Teachers would not only provide the initial instruction, but they 

would set the expectations for student work, and provide valuable feedback that would allow 

students to strengthen their assignments before submitting for college credit.  

 Teachers were initially concerned about ambiguity in assignment expectations, especially 

as much of the work students would be completing centers around open-ended design problems. 

One teacher went on to share their concerns based on past experience: 

You know, math is just right or wrong, where something creative can be more 

subjective. You know? What’s desirable maybe to one person, maybe isn’t to 

somebody else. Just, I'd like very clear guidelines. Sometimes the rubrics have so 

much leeway in them. My best example is I was with one of our teachers, and we 

were watching final pitches [for a design competition], and he was giving what 

we had at the time was a gold. And I was like almost looking at approaching you 

know, or bronze or whatever. We were so far off because the rubrics allowed that 

much leeway. So that's all, I’m looking for something more, more definitive. 

 To help address the concerns of grading expectations in the Tech 120: Design Thinking 

in Technology curriculum, it was made clear that every assignment has a detailed rubric, with 

clear expectations for full points, partial points, or no points. To check for interrater reliability, 

an activity was designed to have both the teachers and the researcher evaluate de-identified 

student work using rubrics from the curriculum. One researcher explained the procedure: 

I'm going to show a design journal, share design journal with you, that's been de-

identified. And we're going to go through and give actual ratings using rubrics. 

This time I'm going to have you actually look at content that a student has 

submitted, so it's not a peer, and practice how would you grade that as an 

instructor. Let's just kind of calibrate and see if we're all on the same page, 

because I think, [teacher name], you mentioned that when you have used rubrics, 

and it's something like this, it can be seen as subjective, that people may 

challenge, the point value on those. And I'm curious to see how much 
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differentiation there would be, and how others may see it differently with this 

small group.  

As the focus of the exercise was a discussion on expectations and feedback and not on 

navigating the LMS, a set of Google Slides were created to better visualize and share findings. 

Teachers were encouraged to move an “X” image to the appropriate box, and give their 

justification as to why they felt the student earned that score (see Figure19). 

 

 

Figure 19. Rubric Practice Activity 

 

As teachers talked through their strategies for deciding on the most appropriate grade for 

each student, one teacher noted that some of their peers shifted the “X” more to the right or left 

to indicate partial points “I really like that you kind of chose between some of these columns 

here!” This prompted another teacher to acknowledge “That's a good idea! I didn't know you 

could do that. I can replicate that. I can do that.” The researchers acknowledged that when 

following the rubrics to grade student assignments, it is common to give partial points. As 

students may be upset at not receiving full points on assignments, one researcher provided a 

strategy: 

I think that's a really good point, about going between [criteria]. And so our 

strategy for going between them is to mark the lower value in the rubric, and then 

override to the higher value, because if we mark the higher value and we override 
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to a lower value, then the students want to argue about it. So procedurally, that's a 

little bit easier for us. 

 Another researcher shared expectations on the quality of feedback, noting “I like to give 

feedback if I'm marking anything less than perfect. So if I marked down two and a half here, I'd 

want to add some feedback as to why. I make sure to type in a little something.” 

 After talking through assignment expectations and coming to a consensus on student 

work, another activity was introduced to focus on using the grading system within Brightspace, 

Purdue’s LMS. Throughout the week, teachers either took the lead on teaching lessons or acting 

as students and completing prep work and in-class work. When acting as students, the work was 

submitted as a PDF file through Brightspace. After all lessons were finished, teachers were 

tasked with going back into Brightspace as instructors to explore how to use the various 

available feedback features. Some troubleshooting was required, as noted by one researcher: 

Last night, I issued the challenge of submitting an assignment as a student and 

then going back and grading an assignment as a teacher of that course, and I see 

that everyone was able to, or it looks like everyone was able to submit as a 

student, is that correct? Okay, but then when I look at how many were able to 

grade as an instructor, looks like just two of you were able to do that. So I wonder 

where there's some problems you ran into along the way, maybe with switching 

between accounts, maybe you didn't have access to that or couldn't find the right 

features. 

 For some teachers it seemed that work was not turned into the correct location or 

someone else grading their assignment. One teacher pointed out: 

For me when I went in to grade, the only assignments that were submitted for my 

category to grade were the pre coursework so there wasn't the end classwork 

submitted, and then when I graded it this morning after I submitted it, I saw that 

somebody else had already graded it. 

 Another teacher found that there was an assignment, but not the one they had expected 

“For me, what was assigned What was turned in was not for my course. I was looking at it going, 

‘this is a Venn diagram, and we didn't even have that as an assignment!’” While another teacher 

wasn’t sure where to start “I'm looking at it again and I'm just kind of lost to be honest.”  
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 The researcher summarized the difficulties experience by the teachers and asked one that 

had some success to re-trace their steps: 

So, I'd like to try a couple of things here. It sounds like [teacher A], you may feel 

a little bit lost. [Teacher B], it sounds like something happened and you're not 

quite sure why it doesn’t show that it’s graded. And [teacher C], I see that you're 

having trouble with just your, your connection. You're losing the audio and turn 

off the video and that's, that's okay. I wonder if I could have maybe [teacher D] 

and [teacher E], if you could kind of model what you went through to get to that 

assignment. And what that looks like for you to submit. So [teacher D], I know 

you didn't grade yours but sounds like you found it, and you saw how you could 

have graded. It might be most beneficial to go to yours. Would you be okay with 

modeling that? 

 As the teacher went back through their process of opening and marking assignments, they 

focused on tools they found most helpful. “I really like the comment and highlight features in the 

grading system. That was really great. And it allowed me to give better feedback and comment 

on the certain pieces of the assignment.”  

 The researcher was also able to troubleshoot some of the sticking points for teachers, 

drawing attention to important student-to-teacher communication tools. 

 Researcher: You have a comment from your student. Did you see that there? 

 Teacher: I did not. 

 Researcher: On the left had side. 

Teacher: Oh! (reads comment out loud) ‘I don’t think this has anything to do with your 

lesson. Sorry!’ Okay, no, I didn't see that! 

Researcher: So that's a good thing to point out. When your students turn things in. They'll 

have the option of adding little tag lines like this on top of the attachment. 

 

 As the session went on and more teachers interacted with the various tools, they gained 

confidence in navigating the software. The teacher who was lost before starting the 

troubleshooting session noted “So now that I figured this out, I really like it!” After all teachers 

successfully gave feedback, they switched back to their student accounts to see where they 

would need to navigate to read it. Again, the researcher asked a teacher to model their steps in 
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viewing this material “Okay, so let's go back to your homepage and walk us through. How did 

you get to that assignment? Because this is going to be something that students will really want 

to know is how do they get their feedback.” As one teacher shared where they went to find 

information, another noticed that it was in more than one location “Can I tell you there's another 

way to do it? At least from the student view that I did. I went to grades, and went down to the 

assignment.” A third teacher commented “Mine looks totally different from that. Maybe I went 

to something other than grades? Let me go back.” 

 Toward the end of the session, the researcher prompted, “Is there any feedback or 

questions you have for submitting assignments? Do you all feel like you could walk students 

through that process and are you comfortable with what that looks like?” After confirming with 

all of the teachers, the researcher asked again, “Okay, and then from the instructor side of things, 

do you feel comfortable with giving feedback to students using the rubrics, using the different 

tools, to go through and let them know how they did?” All teachers again confirmed that they 

successfully used tools to provide feedback to students. The researcher asked a final time “And 

then once more from the student side of things do you feel comfortable with showing them how 

to look at their feedback and interpret it?” Again, all teachers confirmed that they would be able 

to help students navigate the gradebook.  

 By the end of the workshop, teachers had reached a consensus on the expectations for 

student assignments, successfully navigated the program they would be utilizing to administer 

feedback to students, and were able to both submit work and find comments and feedback in the 

student view of the software. While there were questions throughout the process, teachers 

expressed confidence in the process, noting that it would be easier with more practice. As with 

all of the events from the workshop, these help sessions were recorded and remained accessible 

throughout the summer and fall. 

Things to Improve 

 While the workshop was successful, there were noted areas of improvement that emerged 

from individual interviews. Some items could be immediately acted on in preparation for the fall, 

while other items of concern would only be relevant for the next iteration of the professional 

development. 
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 One such item for future consideration is the start date of the workshop. Researchers had 

selected dates that the participating schools typically used for professional development, not 

realizing that final grades were due the night before the first session. In addition, to make the 

most of the teachers’ time throughout the week, a mini-project requiring teachers to interview 

someone from the other participating school was assigned to be completed before the workshop. 

Teachers expressed heightened anxiety and stress resulting in a lack of focus for the first day of 

the workshop. In addition, one teacher seemed unclear on the purpose of the assignment, stating 

“I didn't realize that our POV statement we worked on before we got here was what we were 

going to work on all week.”  

 The topic of the mini-project also proved to be problematic for many teachers. 

Researchers chose the prompt, “How might we better transition new students into [your 

school]?” The intention of the question was to find common ground for participants to use 

throughout the week, while also sharing useful information of both successful and unsuccessful 

strategies. One teacher noted that this added to their stress “I guess it you know, it honestly, it 

became sort of stressful, like dealing with all of the problems of my job while being here as a 

problem statement.” Another teacher seemed frustrated, noting “I don't get to do anything with 

it.” They went on to elaborate “I would love to go back and say, This is why we need to change 

this. But I don't feel like I have the authority to do that. Because that's not why I did this 

training.” Another teacher had similar views: 

We don't have set systems and honestly every year introducing students to it has 

been different. I know that people are working on the transition piece. I know we 

have lots of voices in it, and I kinda was like, well, whatever we come up with 

isn't gonna be implemented this fall anyways, because we have too many other 

things going on, and because there's already people making those choices, so 

maybe I felt disempowered. 

 Some teachers did not take issue with the prompt, but had difficulty in conducting the 

interviews as they felt they already had too strong of an opinion. One teacher reflected “I almost 

had a viewpoint on it already. It was hard to be naive. As we said that one time we want the 

naive mentality, right? Asking questions. So for me, that was hard.” Another teacher shared a 

very similar comment: 
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I thought that the question was fine. And the topic was fine. I think it was, like the 

part that was trickiest, was that I'm trying to step outside of seeing, okay, my user. 

Like, I'm also technically a user if I'm designing for teachers. And so separating 

my own biases from what my user was sharing was challenging, because I could 

really relate to all of it. 

Another area of concern was in the organization of curricular documents used to facilitate 

the course. On campus, instructors utilize both Brightspace, the university’s learning 

management system where the student side of curriculum and materials is hosted, and an 

Implementation Plan that is a ‘live’ document, containing lesson plan information and notes from 

weekly meetings. One teacher found it difficult to see through the strike throughs and meeting 

notes reflecting, “I think that the [Implementation Plan] was, you know, a little bit, you could tell 

it was built by teachers kind of planning on the fly along the way, adding things taking things 

out.” Another teacher found it helpful but initially unclear, suggesting: 

So that part, I think, was a little confusing. From the user experience standpoint, 

having clear separation would probably help with that in the future of like, here's 

stuff for the instructor to know and think about, and then here's the stuff that we 

actually would like for you to make sure gets out when you're teaching. 

 While researchers did provide demonstrations on navigating between the Implementation 

Plan and the student content, it occurred toward the end of the first day when teachers may have 

been overwhelmed with new information. This was echoed at the end of the workshop, as a 

comment from one teacher indicated they were unaware that instruction on this was provided: 

 I think in the future, it might really help to walk the staff through how the 

Implementation Plan pages are set up, like where it says the big idea label and 

reflective questions and just kind of talking through how that is set up and what 

the mindset and thoughts are behind each section. 

 It should be noted that while researchers were available for questions as teachers 

reviewed content for their lessons, there was not structured time provided for them to find 

specific information.  

 Some comments from teachers were not reflective of topics that were provided, but rather 

ones that could be included. Multiple teachers expressed interest in seeing what an on-campus 

class looks like, how the instructor interacts with the students, and how much time is spent 
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teacher-led compared to student-led. One teacher commented, “I would have loved to see even 

just some clips of classroom at the college level and how the class is sort of set up and how the 

dialogues flow there.” Another teacher shared a similar remark while reflecting on the impact of 

online teaching: 

[If we] observed the class with the college students a couple times, it might have 

helped me understand the pacing, especially because now we're in this digital 

environment and everything gets a little bit off pace or differently paced because 

of technology. 

 Another theme for improving future professional development experiences was to 

provide more clarity and transparency leading up to the workshop. Researchers had decided to 

send the following emails at strategic times to participating teachers: 

 

 7 weeks prior: Registration for a Purdue Email account, access to curriculum 

 2 weeks prior: Survey with IRB release form 

 1 week prior: Mini-project interviewing another teacher 

 1 week prior: Login information for Microsoft Teams, access to PD schedule 

 

 Follow-up emails were only sent as needed if it looked like we were missing information 

for any one teacher, but this method resulted in some questioning if they had completed all the 

necessary tasks. One teacher shared they would have felt better with a document of tasks to be 

completed so they would know they had provided everything necessary “A checklist would be 

great. When onboarding with all the different things to get logged in accounts, like if that's on a 

one pager.” Another teacher noted they had not anticipated the workload involved for the week: 

Maybe a communicating ahead of time that there may be lessons to review 

outside of the PD time, and that you'll be preparing the lesson or like for everyone 

to get used to the material and give feedback to you on how it was executed and 

what went well. It was fine that we didn't have that. But I think it might be helpful 

for some people that are more of planners where they're like, okay, I need to make 

sure I'm free this evening because tomorrow I'm going to have a presentation to 

do so I need to have time to put it together tonight. So I was glad [someone] 
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volunteered to go first, because that Monday night I already had plans of things to 

do, and I wouldn't have had time to prep for it. 

 After nearly forty hours of professional development, teachers felt comfortable sharing 

not only areas that could be strengthened, but also suggested content to include. Teachers overall 

expressed positive experiences and genuine interest in helping to shape future professional 

developments.  

University and Secondary Overlap 

 Throughout the week, researchers and teachers navigated similarities and differences to 

identify where extra supports may be needed to bring students up to the appropriate level, and 

where lessons may need modifications for risk of being too redundant given the students’ entry 

level knowledge. One teacher was quick to point out that students may be too confident “Just 

because you know how to follow the steps does not mean you know how to think it. I think that's 

gonna be the hardest part for them, but I think this class will really guide them through that.” 

 Another teacher noticed similarities with the final project in Tech 120 and design projects 

that students were already familiar with as part of other high school courses. Seeing that the final 

project is a considerable portion of the students’ grades, and encompasses nine (9) weeks of the 

course, the teacher asked: 

What's different about what our students have already been doing and what they 

need to be doing in Tech 120? I'd love to maybe dive into that a little more of like, 

what are the what are the must haves in the final presentation? 

 Researchers addressed this by providing structured time to review rubrics and de-

identified student design journals containing all their classwork from the final project. They also 

provided the teachers with a Venn diagram that was populated each day throughout the week to 

keep track of similarities and difference between the university and high school (see Figure 20). 

Similarities included group work, documentation in some form of notebook, and presentations of 

the final project, while differences included homework expectations, depth of the design 

experience, and accountability through grades, credit, and tuition fees. 
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Figure 20. Venn Diagram Comparison of High School and College Design Courses 

 

Partway through the week, one teacher realized how much was being added to the Venn 

diagram, and remarked: 

I don’t know what our Venn diagram will end up looking like, but I do think it’d 

be necessary to maybe make a second one as colleagues here, for comparing and 

contrasting the way that we grade, and what we’ve been looking for in our 

presentations versus Tech 120. 

 While a second diagram was not physically created, a significant amount of time was 

spent aligning grading practices and identifying expectations to conceptualize these concerns. In 

addition, KWL charts were used each morning to address some topics that teachers wanted to 

know more about, and an ‘Implementation Parking Lot’ was added to identify questions to 

resolve or work through by the end of the week (see Figure 20). 
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Figure 21. Implementation Parking Lot 

 

 Topics addressed in the ‘Implementation Parking Lot’ included the fall planning process, 

how the high school would adapt the twenty-nine (29) lesson schedule into a semester long 

schedule, how best to advise students throughout the course to remain in the university setting or 

drop to preserve their GPA, specific curriculum questions, and student experience and 

expectations. Over two hours on Thursday were spent in a researcher-led discussion addressing 

each of the topics flagged by teachers to conclude the workshop. Teachers were active 

participants during this time, clarifying questions and acknowledging when each topic had been 

adequately addressed. One researcher pointed out in his closing comments:  

We're lucky enough with a grant between the College of Ed and the Polytechnic 

to have some funding to hire [a researcher as a semester-long support]. So [they 

are] on this project 20 hours a week between now and December, feel free to 

reach out to him. This is his number one priority. 

Teachers departed feeling confident that not only did they have the necessary experience 

to facilitate the class, but they would have an ally from the university to support them throughout 

the school year. 
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Workshop Highlights 

 Throughout the workshop and during individual interviews, teachers noted parts of the 

planning and scheduled activities that they appreciated. Themes include early communication, 

workshop structure, hands-on activities, and course content. 

 While it was noted that the lack of a checklist and multiple emails resulted in some 

confusion leading up to the first day of the workshop, teachers who had experience with other 

professional development workshops appreciated the early communication: 

I liked how early communication started regarding this. I know this time through 

we are trying to plan so that it would even happen for the first time, so maybe that 

was a reason. But I liked that communication seemed to be going early. From my 

high school teaching perspective, I, I kind of didn't engage with it as much early 

on. I was thinking about my courses and finishing up my school year and all that. 

But it was nice to know things were getting done, and I kind of felt like I was 

slowly getting in a mindset where, this is really going to happen! 

 By the end of the workshop, teachers were reflecting on how they had spent the past four 

days of professional development, some commented on the structure and supports provided. One 

teacher reflected on their need to have some level of autonomy in the classroom “I need some 

type of a boilerplate, which you guys are providing perfectly, and the leeway to change certain 

things up depending on how the class reacts.” Another teacher, who has led their own 

professional development experiences, commented on the scaffolding to reinforce key concepts 

“Getting to go through this training with you guys helped me to see some of the extra supports 

and structures you put in for teaching us.” They expanded on their comment “So I think that's 

where I personally found extra value for me. Getting to learn from how you guys are teaching 

this to professionals, so I have new strategies when I go back and help some of our new staff.” 

 One teacher shared some of their expectations for the week, and how those expectations 

were met. “I think my expectations coming into it were that it would be fun, and it was. That it 

would feel like a nice break from the regular types of PD that we normally do. And it did feel 

that way.” They went on to comment on aligning grading practices with that of Purdue 

instructors: 
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I did expect to get more of an understanding of your guys's grading policies, and 

the structure of the class, and just like the course policies and expectations. And I 

received that, so I feel like it met my expectations and then exceeded it. 

 One experience that all of the teachers felt strongly about was using the provided 

materials to teach a practice lesson. One teacher reflected “I definitely understand the value of 

letting every single person teach a lesson.” While another was adamant in saying “I would 

definitely keep getting instructors a chance to give a lesson.” They went on to explain: 

I think there was a good amount of value in doing that, and I, when I heard we'd 

have to do that I was like, ‘oh man’, you know? Like, I knew it'd be work, but I 

didn't. But my back of mind is like, ‘Okay, good. I'm glad they're making me do 

this.’ Because even though I'm a teacher, kind of putting myself in that mind 

space where I'm going to be teaching a curriculum that was designed somewhere 

else, and sort of forcing me to engage with it in a way that isn't just ‘student’ with 

that session was so helpful. 

 A third teacher focused on how teaching the lessons helped with navigating documents as 

both a student and a teacher, and seemed to appreciate the chance to clarify the big ideas and 

intent of various lessons. 

I think what's probably been most helpful as far as understanding the course is us 

getting to practice teaching the content that you've given us, and to be able to 

understand when looking at the documents provided. What of this content is just 

like notes for me as an instructor, versus like the pieces that we need to be 

delivering to students from like, your courses expectations, and then getting to 

practice that. And the processes and documents that students will fill out because I 

think that's usually the trickiest part is when someone has a new document the 

first question is ‘Okay, how do I fill this out?’ So us getting to do that will help us 

teach others. 

 Another teacher focused on the timing guide that was provided with each lesson, noting 

that it was broken into themes for how to spend large chunks of time, and allowed for teachers to 

have some freedom with the content: 

I liked the pacing. I think a lot of high school teachers have a tendency to, if they 

use that type of guide that they'll put way too many timestamps throughout, and 
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it's really easy to get caught up in the timestamp so I prefer a much larger blocks 

of you know, for this 15 minutes for kind of doing that and it all the time almost 

always seems to work out 

 One teacher had not been looking forward to presenting a lesson, reflecting on the 

difference between presenting to students and presenting to peers. They ended up enjoying the 

experience and took the opportunity to revise and adjust the lesson with their students in mind: 

I'll be honest, I am not a person that likes to take the floor, I'm not a person who 

likes to do a lot of presentations yet in my lifetime I've done tons of them. But it's 

not something I really enjoy doing. So today for me to have to do the lesson in 

front of you guys was definitely something really, really good. That helped me to 

see what I would be doing with my students, and when I put it together, I had our 

high school students in mind. I made the slides from what was in Brightspace. 

And so seeing where I need to add things, you know, I really like that. 

 As teachers interacted with the content, many commented on approaches that may be 

valuable and engaging for their students. One teacher pointed out the repeated chances that 

students would have to engage with the material “What I love about this, you start out with a 

small challenge, and you're beginning to learn what is expected. And then it increases, 

expectations increase, and then to the final. Our design [course], I don't think allows for that.”  

Other teachers focused on specific instructional strategies, such as teaching 

brainstorming. One teacher noted that while they have students brainstorm, it is often 

unstructured and they liked the idea of incorporating strategies from the workshop into their 

other classes “Yesterday with the very purposeful way of doing brainstorming, I think we need 

they really, really, need some of that structure particularly in the beginning.” The teacher that led 

the brainstorming (ideation) lesson was equally excited, sharing “When we did ideation, and we 

explored some new ideation techniques, that was exciting to me because I’m not a professional 

on techniques to get those going.” 

Teachers who had some experience with graduate classes were excited to realize that the 

course content was also being preparing students for qualitative research. One teacher focused on 

qualitative research methods: 

It's really cool to see how you guys have taken an introductory level course and 

not just sprinkled it with qualitative research and in like really rigorous academic 
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research processes, but like you weaved it through [the curriculum]. And I think 

that's so neat because that was something that I was not ever exposed to until grad 

school through [graduate level] courses and qualitative research methods. I'm 

excited for them to get to see like, okay, so you know, the interviewing that 

you've been doing, there's actually different methods of that. Here's one, 

ethnographic here, like, here are other methods of doing that, and that they get 

familiar with the terminology. So I'm kind of geeking out over here with 

excitement for them! 

 Another teacher reflected back to personal experiences with research methods and 

evaluation of sources is a central part to the Tech 120 curriculum. “It was something really 

ingrained in grad school and I haven't really been in that environment again. And so it was really 

cool to just have that like, ‘Oh yeah!’, the light bulb turned on again.” Yet another teacher 

reflected on their own experiences in both research and teaching: 

There are a lot of teachers that don't quite understand that aspect of research. It is 

a subject that's near and dear to my heart, so I liked it. I enjoyed doing it. I enjoy 

looking for things trying to drive home the need for it, and this has that for 

students. 

 Throughout the workshop, teachers used the curriculum to lesson plan, and the learning 

management system to deliver grades and feedback. They spoke with former students, faculty 

from related programs, recruitment specialists, and the Polytechnic Institute’s dean of students. 

They asked clarifying questions about the curriculum, and received pedagogical support. In 

reflecting back on the week, teachers seemed confident and excited about the upcoming school 

year. In reflecting on their confidence for the upcoming school year, one teacher commented “I 

think everything is going amazingly well, I think you've done just, man, just a great job. And I'm 

ready to teach it. I'm excited about teaching it. And so, I mean, that, to me, says something in 

itself.” Looking forward to the fall semester, another teacher expressed similarly “Like I said 

twelve times, you guys have done a great job, but I'll have no idea how well it actually prepared 

me for it until afterwards.” 
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4.3 On-going Support 

 On-going, just-in-time professional development and support took place weekly for one 

semester, one hour per school each week in an online learning environment. During this time, 

four (4) main themes emerged, and paralleled those identified in professional development - 

aligning with Purdue, identifying barriers, planning for ongoing support, and professional 

development. Themes are defined as accounts made by participants through interviews and 

observations that the researcher found relevant to the study and are limited to interactions the 

researcher could directly observe. These four (4) themes were further derived into multiple 

subthemes. 

 

4.3.1 On-going Support – Aligning with Purdue 

A continuing theme throughout the schoolyear revolved around the alignment with 

Purdue’s schedule for expectations, pacing, checkpoints, and adding and dropping students. 

Other themes capture in this section include teacher involvement and engagement outside of the 

standard curriculum, and proposed changes for future iterations of the dual credit course. 

Early Communication 

 August 5th, two weeks before the start of the semester, a meeting was organized between 

the research team and the teacher facilitators to address any concerns from the summer and set 

expectations for the school year. One of the topics addressed was adding students into the 

program, as Purdue made a short notice change on accepting applications for the fall. Instead of 

accepting applications until the first day of class, on August 24th, it was announced on August 4th 

that due to Covid-19, applications would only be accepted until August 5th. One researcher 

shared updates with the group, reflecting: “It's been tough. We saw that deadlines changed, 

which made us rush around on getting students to their applications. We have a good number 

that are already admitted, and admissions is going to look through their applications again this 

afternoon.” Many students had already turned in applications through the summer, and a live 

spreadsheet was shared between the research team, school administrators, and the registrar at 

Purdue with notes on which students were accepted, pending, or denied. The researcher 
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continued, offering support to students that may qualify academically, but miss the application 

deadline to join the class “We have some things that we can work with to be flexible, and 

working with some of the content, and we've talked about credit by exam assessments if we need 

to.”  

 Unlike other dual enrollment courses, because students are receiving directly transcripted 

credit, the application was also more difficult to navigate. One teacher shared an 11th grade 

student’s experience where more information was asked for “We've been telling students just 

their transcripts, but one called today after their applications still said it was incomplete. They 

said you need to submit not only your transcript, but your report cards for freshmen and 

sophomore year as well.” One researcher noted that this was contradictory to what they had been 

told, and may be accounted for through a software issue from the school:  

Maybe they just said report cards versus transcript, but they did push back and say 

that it needs to be the full transcript. When I checked with the principals, they 

said, ‘Oh, yeah, our system is not doing it the way we wanted to.’ 

 In addition to changing deadlines and confusion over transcripts, minimum GPA 

requirements were also altered, impacting a number of student participants. It was decided that 

although the course was originally intended to be dual credit only, participation would be open to 

any interested students. No course curricular modifications were made, so the high university 

standards and expectations were maintained for any students taking the course for high school 

credit only. The only difference in implementation between the students taking the course for 

dual credit or high school credit was access to the university’s learning management system. One 

researcher explained the difference between online course sections and access: 

Essentially, there's three Tech 120 courses. There's one we are registering the dual 

credit students into so that is the credit side of the course. So that will only be the 

dual credit students, the ones who have applied and been admitted to Purdue. 

There are essentially four main checkpoint assignment submissions on that core 

shell, so this is where they log in to submit their assignments to be evaluated [by a 

Purdue instructor]. These checkpoint assignments are basically a collection of the 

individual assignments that they have, so it's almost like a portfolio assignment. 

Only the students that are working towards college credit will have access to [this 

course section], and that is for us to assign the Purdue grades… 
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There will be two other sections, one will be labeled [Tech 120 Highschool A], 

and the other, [Tech 120 Highschool B]. These will essentially be set up as non-

credit courses. This will have all of the Tech 120 content in it, so it will provide 

access to the content for you as teachers and to the students. This will be for every 

student that you want to have access to the content, whether they are getting 

college credit or not. 

 The researcher went on, clarifying that teachers could use all of the LMS features on the 

non-credit bearing side to provide feedback for students, keep track of grades, and scaffold 

curriculum (see Figure 22). They then provided an example of what a student who is taking the 

course for credit would expect to see when logging into the university’s LMS: 

So essentially, if I, from the student perspective, so if I'm a [student from 

Highschool A], and I'm getting enrolled for dual credit, when I log into 

Brightspace, I will see two courses. One will be the non-credit side where I go to 

do all my day to day type work with the course. One will be for the Tech 120 

credit side. I only go there to submit my four main checkpoint assignments. 

 

Figure 22. Slide Shared with Teachers to Explain Differences in LMS Courses 
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 It was discovered in the mid-semester interviews that this was a major point of 

clarification for one teacher. They reflected on how their understanding of their roles and 

responsibilities changed since the summer: 

[The confusion] at the beginning, it was knowing what was the role and 

responsibility of [the teachers in my building] as facilitators versus you as 

instructor verses [other members of the research team], as I'm not even sure what 

label to use for them, the hierarchy. And I know you guys had explained that [this 

summer] and might have even had a, like a model or chart to refer to. But 

initially, there was some confusion around that. But after you guys kind of helped 

clear that up [in August] of like, ‘These are the only pieces you guys are in charge 

of’ then it was much clearer. 

 Teachers were also informed by the researcher that due to FERPA regulations “You will 

not see the four main checkpoint evaluations that we do on our end because that's separate and 

we kind of have to keep that piece separate.” It was further clarified that while there are only 

four checkpoints evaluated for credit, “They still include all of the assignments. So ‘Checkpoint 

1’ is lessons one and two, ‘Checkpoint 2’ is lessons three through six. ‘Checkpoint 3’ is the last 

one before [finalizing their decision] to remain or withdraw from the course.” The specific dates 

of checkpoints were chosen to align with the university’s calendar of withdraw deadlines, each 

occurring about a week before students would need to decide to stay in the credit side of the 

course or not. This idea of checkpoints as support and safeguards, unique to the facilitator model, 

was emphasized several times. One researcher noted that with this being a directly transcripted 

grade, it has the potential to do harm if poorly executed, summarizing “We don't want to get 

them to a point where they do poorly, and that sticks with them for the rest of their lives.” 

 Other concerns addressed during the meeting were where teachers should go if they 

needed help with a variety of things throughout the school year. While each problem would have 

an appropriate corresponding department on campus, the facilitator model provides teachers with 

a direct contact with a faculty member, as one researcher went on to describe: 

If it's helpful for you all, I think [the Student Success Coach] can probably direct 

traffic. So if you if you have any questions and you're not sure what to do, run 

them through [him], and he'll just follow them to [someone from the research 
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team], or recommend a reply back. [For example, he may] say go after ITaP, and 

here's their phone number. That way you and the students feel like you've got one 

point of contact that we direct traffic for you. 

 Before concluding the meeting, teachers were reminded of the on-going support they 

would have available throughout the semester. One researcher explained that the meetings would 

not be required, but rather a virtual “opt in weekly meeting, where if you wanted to come in and 

see what are the updates, if there's any changes being made at the college level, or how we 

approach things with being online versus face to face.” Another researcher clarified: 

It will be a just-in-time professional development because we covered a whole lot 

this summer really fast. And then you might have forgotten some things because 

I've forgotten pretty much everything that happened this summer myself, and 

maybe I repressed it, I'm not sure but this would be an opportunity for you to get 

caught up on a weekly basis as needed for you. 

Expectations 

 One of the themes that emerged with aligning with Purdue were the teachers’ 

expectations of the students and their role in teaching the curriculum with fidelity. Some teachers 

embraced their role as facilitators by taking a step back from the kinds of supports they would 

typically offer in a classroom. One teacher reflected, “I've just been teaching it as if all of them 

are taking it for college.” Another teacher offered “I wanted them to succeed or fail on their own, 

you know? In a college level course, without me feeling like I was dragging them across the 

finish line.” They continued “I didn't want to be another just person getting them through this 

course. And then they get to college and they're like, ‘Oh, my God, I'm not prepared for this 

because everybody's held my hand.’” Other teachers felt that more scaffolding and supports were 

needed, as one explained: 

By putting our students in the same category with college students, we, in my 

opinion as a high school teacher, I need to make sure that I am bringing enough of 

everything to the table for them so that they can be successful. I don't see from 

your vantage, you know? I don't have college students, I have high school 

students, so pushing them is horrendously important. 
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 Two other teachers shared how they communicated assignment expectation and deadlines 

outside of class time to encourage completion. One shared “We've had students not turn it in, but 

I feel like we've like reached out to parents and you know, had talks with them and kids.” The 

other teacher had similar methods, communicating directly with the students: 

I send a couple emails during the week to let them know what's due. It's due and 

this is what you need to have done whatever day, because they're high school 

students, you know? So I figured I can really put it in front of them, and I've had 

fairly good luck, but still, I'm struggling with them doing the work. 

 As teachers shared what their expectations were for the school year, they also reflected 

on student expectations and their level of mental preparedness for the course. Some students 

sought out constant validation, as one teacher reflected  

They just want to make sure that they do everything right, and so they ask a lot of 

questions to just show ‘I'm concerned, I want to make sure I get this turned in on 

time. I want to make sure I followed everything that goes required and asked of 

me.’ They're just eager to kind of have the pressure and added seriousness of a 

college level class. 

 For other students the expectations for the class were much higher than they had 

anticipated. One teacher summarized “They thought they understood, and then they realized that 

we had higher expectations for them.” When pressed about what these expectations were, much 

of it was tied to the significance and impact of assignments: 

I think for any students that were overwhelmed, there's maybe only one or two. 

For one, some of the pre-class homework was maybe the hardest part for students 

to get used to, because we don't have homework. I mean, students are expected to 

do their work outside of class if they don't finish it in class, but we don't assign 

specific homework. I think right off the bat, a lot of students like maybe 

neglected, or didn't care or realize how much they needed to care about getting 

their pre class homework. Even though we addressed it, every day, we walked 

through it, we said how important it was, a lot of people got behind on that in the 

beginning, and then it stacked up. 
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 Another teacher pointed out that assignments may have a similar structure to other high 

school courses they may have taken, but the level of detail expected from a college course was 

much higher: 

I think it's probably not exactly what they expected. And I think part of that is, 

they probably didn't expect some similarities with [previous courses]. After they 

[saw some of the assignments] they go, ‘This is kinda like what we did in [other 

design courses].’ They probably didn't expect us to say, ‘Yeah, but your research 

is gonna have to be a step up from what it has been, and you're gonna have to do 

APA citations, and, oh, you're gonna have to work with your group members for a 

couple hours outside of class here.’ So I think they probably were expecting 

something different. 

 Teachers also clarified that higher expectations of course work was beneficial for those 

students, sharing “I think they seem more of a real picture of what college is like from the point 

of, they're going to be given more information, more requirements, and they have to get it done.” 

 Having regular contact from a university instructor, one of the benefits of the facilitator 

model, also helped to maintain expectations across assignments and calibrate teachers regarding 

grading. Teachers were very receptive to this, noting early into the semester “With grading, I 

want to make sure I'm on the same page as you. I want to make sure I'm directing them into the 

pathway that leads to your expectations.” Expectations were aligned throughout most of the 

semester, but there were exceptions. After the first checkpoint, the researcher compared notes 

with one teacher, sharing “For the most part, our grades aligned, but there was one student who I 

didn't think he performed where he should. And so his grade for me is much different than from 

you.” The researcher shared comments and feedback from the checkpoint that was provided to 

students in an email to the teacher, without sharing how the student was scored (see Figure 23). 
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Figure 23. Student Checkpoint Feedback Email with Teachers 

The Student Success Coach was supportive as they reviewed the student submission with 

the teacher and compared rubric expectations, noting that even though the teacher grade had no 

impact on the college grade, it may be important to have a conversation with the student: 

That's okay. As I said, if there's a different reasoning for it, then I want to be 

aware of that. But I also want you to know that he may be upset with his grade. If 

he thought that he was doing well, and then he gets it back from me he may think, 

‘Oh, this is really bad.’ That was the only discrepancy that I really caught there. 

 Another exception, also in the first checkpoint, dealt with academic dishonesty. The 

university uses a software tool that is built into the LMS to check for plagiarism across both 

student assignments and web sources. Because students would be submitting the same work to 

both the high school and Purdue LMS, the software was disabled for the high school side, 

surprising a teacher when one of their students was flagged. The topic of plagiarism was brought 

up to all teachers in a weekly meeting. They were encouraged to have conversations about what 
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constitutes academic dishonesty, and a private conversation was had with the teacher of the 

student about how the work was identified and consequences for their student. The teacher 

mentioned that they had a discussion with their class at the start of the schoolyear, “I had a 

conversation with them about the importance of you know, like, college plagiarism and high 

school plagiarism are two very different things. But I didn't think to look for it.” It was 

determined that the student would no receive credit for the first of four checkpoints, but the 

researcher encouraged the student to continue, noting “The first checkpoint was not very many 

points, is it's just those two assignments and they really weren't much. The next three 

[checkpoints] will be much more important.” It was further pointed out that for not just this 

student, but for any student to: 

Make sure that students know to look at their maximum final grade. So as an 

example, here we have [one student with] a current grade of a D in the class, but 

their max final could still be an A. So this only shows where they are at one 

moment in time, and there's still a lot of points to be had, if they gets things turned 

in. So just make sure they know that there's still a chance. 

 As the semester continued, teachers started to note a change in the quality of work, and 

how students were rising to the expectations of Purdue coursework. It was evident in 

conversations that there was a shared sense of pride in the growth of the students. One teacher 

reflected on how students adapted their feedback to turn in higher quality work: 

I feel like I'm starting to see really good growth in the kids. That at least the ones 

that I'm grading, I'm seeing a couple of them being really receptive to the 

feedback and making the changes. I like that they're starting to see the 

connections between what we've been teaching him here for the last three years, 

versus what you're expecting out of them. 

 Another teacher commented on how coursework from other design-centered courses has 

impacted student performance. “I was so proud seeing them doing their presentations the other 

day. I think the fact that we've trained them to be able to do this, we've prepared them for this.” 

 As time went on, students seemed to gain more confidence in their abilities and their 

readiness for college. For some students, their experience acted as a validation that they could 

complete college level work. One teacher shared “I think all of my kids were planning on going 

to Purdue anyhow, so if anything this reaffirmed what they should be doing and why they should 
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be going to college.” Having all college bound students was not an experience shared by all 

teachers, as several students were intimidated by what the workload might look like. One teacher 

how both expectations and confidence changed throughout the semester: 

Their understanding of the class has shifted for sure. Like, I don't know what they 

expected, but I think that as we're getting into this, they have a better 

understanding of what the expectations are. I think they're seeing what college is 

like. And I think they're also seeing that they can do it. 

 Not only did students think they could do it, they executed the final project with a high 

degree of proficiency. Students identified a problem in their community, created sketches and 

CAD models, made mock-ups out of cardboard, and finished the design process with highly 

functional prototypes (see Figures 24-27). 

 

 

Figure 24. Identifying a Problem in the Community 

 

Figure 25. Sketches and CAD Models 
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Figure 26. Cardboard and Rough Mock-ups 

 

 

 

Figure 27. Functional Prototype 

Pacing 

 The on-campus implementation Tech 120: Design Thinking in Technology utilizes a 

‘flipped-classroom’ approach to curriculum. Students have assigned readings and videos to 

complete outside of class and use most of the in-class time to work in small groups, however, 

they only meet twice a week throughout the semester. For the dual credit version of the course, 

students may meet four to five times each week giving teacher facilitators some flexibility in 

what to focus on during class time and what to assign for homework to still meet the same pacing 
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expectations of about two (2) lessons each week. As the high school started courses a couple of 

weeks before Purdue, on paper it seemed that students would have plenty of time to submit 

assignments and receive feedback before turning anything in for the checkpoints for college 

credit. This did not seem to translate to more time for the students, as one teacher commented on 

how their class felt with the workload, sharing “I think there are a couple that kind of got a little 

bit of a shock. These college courses, the pace, you know, just keeps coming.” Another teacher 

shared a similar experience: 

I do have a couple students that are panicking just a little bit because they're not 

used to the pace. It's something that we've never required, like due dates, which I 

can see how it's kind of hurt them. They're good students, just panicking a bit. 

This sense of extra time and student fatigue led to teachers providing more scaffolding 

and time on assignments early into the semester, leading to a feeling of haste and urgency toward 

the end of the course. Another teacher felt that these adjustments were not properly preparing 

students for college level work, as they recalled a conversation they had with another facilitator 

“’Oh, we need more time’. And like, we don't have more time! There is no more time! These 

kids have to operate this at this level, and if they can't keep up, then that's how college is going to 

be.” They continued: 

For me, it was frustrating a couple of times to hear others say, ‘Well, we need to 

give them more time.’ And it's like, no! They need to learn how to do this stuff on 

their own time, and they need to understand we need to treat this like a college 

class. This is Purdue freakin’ University! Like this isn't easy! I don't want them to 

have that false sense of what college is like. Now, I did agree that it would have 

been nice if we had more time with them to spread that out, but at the end of the 

day, we still had to keep them on pace. My big fear was that if we kept giving 

them an extra day here and an extra day there, that we were going to get to the 

end and they were going to be rushing, and I didn't want that. 

 Teachers adjusted to the pace of the class in different ways. At one school the teachers 

reflected, “At some point we got a lesson behind, so we had three lessons in one week, which 

was a lot, and then a lot to grade.” To stay on track after that, teachers published a schedule to 

keep up the pacing of the course and set student expectations (see Figure 28): 
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We have it as an actual Google Calendar that I shared with all the students so now 

it's populated in their schedules. They get reminders, like automated reminders, 

right before a class starts of like ‘Hey, don't forget your pre class work is due 

before less than 15 tomorrow.’ Students have, every student said that that was 

super helpful, and they liked that. 

 

 

 

Figure 28. Google Calendar Pacing Solution 

 

Having weekly meetings with a university instructor of the course also helped keep the 

pacing for the lessons on track, as suggestions were offered for which lessons could be 

combined, and how classes may be altered for a four day/week schedule. An adjusted schedule 
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with school breaks (see Figure 29) and Gantt chart (see Figure 30) for the final project was 

generated and shared with the teachers: 

Going toward the end of the school year, the ones that are in like this light green 

color, are a little bit flexible. So like 22 and 23, we didn't actually have class time 

for those days, we just had to check in with the students and see where they're at. 

That's time for them to prototype. So there is some flexibility in the schedule to 

save some days here, we also have the presentations are the 26th, seventh and 

eighth lessons 26, seven, and eight. So if you want to have all the all of the 

presentations turned in, by the 26. So before Thanksgiving break, and then they're 

just presenting them either as a PowerPoint or a video or whatever, and you're 

having a classroom discussions after, you can save some time there as well. 

 

Figure 29. Adjusted Schedule 
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Figure 30. Final Project Gantt Chart 

 

Another teacher reflected on the modified schedule and Gantt chart provided from the 

university instructor as supports: 

We got started a little bit ahead of the university, but as Purdue kind of started 

progressing, it was nice to get some feedback from that side about our pacing. So 

I think that was the biggest thing for me that helped me feel reassured where we 

were. Keeping that that end goal in mind so that we didn't scramble and have to 

cram stuff into too fast at the end. 

At one point it was suggested that some objectives may have already been addressed in 

previous courses, and assignments may be modified to allow students to focus on material that 

was unfamiliar: 

 

Researcher: Are there spots to where there are some overlaps? Like we were talking about that 

Venn diagram at one point, maybe there's some things to document or keep track 

of or share similar work? Maybe you've done some of this stuff in other courses, 

so maybe there's a way to help with pacing because there's something that's 

already been done or documented somewhere else through the school model 

itself. I don't know if I'm explaining that correctly, but you know, I think there's 

probably some opportunities where there's some things that have already been 

done. If we can show kind of some evidence for that, pacing might be different. 
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Or the other side of it is a little bit of overlap is good, and it reinforces everything.  

So just thoughts on that? 

 

Teacher: I think they kind of need all of it at this point. That’s my opinion. 

 

 At the end of the course, teachers were asked to reflect on the pace of the class and where 

they may make adjustments in the future. One teacher thought about how large a role prototyping 

played, and how it felt a little rushed at the end. “For my own pacing I could see trying to 

condense some of the earlier phases of Project Three, or possibly instead condensing Project One 

a little bit, just to try to get some of that time there for the prototyping.” Another reflected that 

the Google Calendar was something they would continue, and a third noted that some of the prep 

work just doesn’t translate well to in-class work “I think some of this just needs to be done 

outside of class. You know?” 

 

Checkpoints 

 Formative and summative assessment are arguably the most important aspects of the 

facilitator model, as these are the primary determining factor not only for a student to continue 

for dual credit, but also the basis for their transcripted grade. The course was split into four (4) 

checkpoints, of which the first two (2) matched the official Purdue withdraw deadlines, and the 

third checkpoint taking place at the end of a major project of the course, roughly one month 

before the last drop date on Purdue’s calendar. The final checkpoint consisted of the student’s 

design journal, which included roughly twenty (20) assignments and all of the research for the 

final project of the course. At each of these places in the curriculum, students would be re-

directed to submit a bundle of assignments, everything since the last checkpoint, to the university 

LMS (see Figure 31).  
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Figure 31. Purdue Checkpoints as they Appear on the Curriculum Side of the LMS 
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Figure 31 continued 
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Figure 31 continued 
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Figure 31 continued 

 

 

 Teachers were understandably anxious about providing adequate feedback to their 

students. One commented “The only thing that I can see there's going to be an issue from is if 

your grades and my grades differ wildly.” Another teacher had a similar comment: 

The kids that did submit it to Brightspace, I thought they did exceptional. So the 

question is, was I grading too easy? Or did they really do as well as I thought they 

did. So I'll be interested to see where my feedback on Brightspace meets yours. 

 Other teachers had similar experiences with work they had seen, but were concerned as 

some of their students only submitted their assignments to the checkpoint and they had not had 

the chance to provide feedback. One teacher asked the researcher: 

I'm interested in hearing feedback from you. As far as like, for this unit, I only 

had her for this checkpoint, I only had maybe half the kids submit anything for 

me. So I don't know how well most of my kids did. But the ones that submitted I 

thought they did actually a really good job. And so I would be interested to see if 

you could maybe give me even just some feedback and how I scored them versus 

How you did or would have, and you don't have to be specific about anything. But 

I felt like I almost gave too good of grades to this last checkpoint. 
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 The actual quality of student work was very comparable to that of university students, 

with some high school students going above and beyond what might be expected from an on-

campus student. The researcher shared these insights to encourage teachers to continue providing 

actionable feedback: 

It's very, very similar. Very similar. The work that I'm grading, at least for the 

first two checkpoints, I haven't looked at Checkpoint 3 enough yet. It's been right 

in line with what I would expect of college student work. And that's on both ends 

of the spectrum, because I still get students that are here at Purdue, and they turn 

in some work that misses the mark, and it’s like, what were they thinking? And 

you get that too from high school students, but it's not disproportionately high on 

the low side. All of the students that I'm getting, the majority of them, are right 

where I expect them to be. Some, they're going above what I would normally see 

from Purdue students, and there are some that are having the same kinds of 

struggles and the same kinds of setbacks that Purdue students would have. I'm 

seeing common trends across the board that's in a positive direction. 

 The researcher also had the role of Student Success Coach, where they reached out to 

participating students about checkpoints, progress in the course, and other support throughout the 

year through a number of emails (see Figure 32). Lists of students who had not yet submitted 

their checkpoints were shared with facilitating teachers as an extra support, as they would have 

more reliable communication with students, or may be able to provide additional insights into 

individual situations. It was discovered that some students had difficulty accessing the additional 

LMS: 

For Checkpoint 1, we still have the these nine or so students here who have not 

submitted it yet. We would still like to get them in if possible. The ones in red 

again, they haven't accessed Brightspace on the Purdue side yet, so they may not 

know how. I don't know who exactly these students belong to, but we can tell 

them that first checkpoint is due by Friday. We will actually accept it until 

Monday, but let's tell them Friday. 
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Figure 32. Example Student Email Template 

  

As the year continued, another discovery found a group of students who completed the 

work on the high school side, but were reluctant to submit it to Purdue. The Student Success 

Coach brought this to the teacher’s attention at a weekly meeting: 



 

 

148 

So Checkpoint 2 is missing these seven students, and the ones that are in bold, so 

[this group of students] has things turned in to the non-credit version of 

Brightspace that you have access to, but they have not turned that in to the Purdue 

side for the checkpoint. That might be an easier way to get them to go and submit 

what they have. 

 The Student Success Coach reminded the teachers that these checkpoints were 

established to support the success and continuation of students in the program, not to penalize 

them: 

I'm still accepting those as late, and I'm not penalizing them for that, but let's try 

and get those in as soon as possible. So that list at the top, yes, should have been 

in by Friday, but let's just keep the pressure on the students to get whatever they 

do have [completed] turned in. 

 Making the decision to give students credit for submitting their second checkpoint after 

September 11th was also aided by the fact that Purdue had originally posted October 27th as the 

last day to withdraw from a course. Teachers were made aware of students that may be 

struggling, and would have time to provide scaffolding and supports locally. It was emphasized, 

however, that the third checkpoint would not be as flexible: 

Checkpoint 3 is kind of a big one. There's a hard deadline of one week after 

Checkpoint 3 to submit, so it's due on September 28, which is in a couple of 

weeks. Just like [previous checkpoints], we have a couple of students who have 

not submitted yet, but they have submitted before. If this is happening around 

Checkpoint 3, we want to give them one week of this is when it should be due [to 

finalize their submission]. If you can, have students get those turned in within the 

week after because they had issues, because they're a perfectionist, because 

whatever it might be, let's get those, and then not advertise it to them like that, but 

keep the pressure on up until that week. Then if it's late beyond the fifth, my 

instructions from [the research team] is to go ahead and remove them from the 

college credit side, and that's just to protect their GPA. 

 Having students submit their third checkpoint four (4) weeks before the last drop date 

allowed for the Purdue instructor to provide grades and feedback to students, and identify 

concerns before it was too late. It was a goal that all students completing the course would earn a 
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B or higher, as a 2.0 GPA from a C could cause problems with financial aid eligibility and 

registration for those seeking to continue into post-secondary education. The researcher was 

transparent with this information when meeting with the teachers: 

I will draw your attention to a couple of important dates at the very top. So 

October 5, that's this coming Monday, students that do not have Checkpoints 1, 2, 

or 3, we're going to go ahead and withdraw them from the course. So if we can 

have all of the students who are definitely want to be doing this [for college 

credit] turn in something by this week, Friday, like, hopefully, today or tomorrow, 

but at the latest then Friday. Then at least they have something in that I can see, 

give them [grades and feedback]. This should help us figure out if they're on the 

right trajectory, or if that quality of work looks like it's going in the wrong 

direction. We have until October 26. That's the last day to withdraw students from 

the course. But they may need some lead time, I don't want to give them a list on 

the 26th have them not get through the system and then be stuck in the class, if 

they're not going to have that degree of success that we're hoping for. So I want 

[the registrar to] have plenty of time where they can process [students to drop] 

and it's not going to negatively impact them. So first, let's make sure they're 

actually getting things turned into the checkpoints, and then we'll have another 

discussion before the 26th to see if there's any students that this doesn't look like 

they're going down the right path. 

 Throughout the semester, the Student Success Coach continued to provide teachers with 

lists of students that were missing checkpoint assignments, and identified students that scored a 

C or below on any checkpoint. They communicated with the students at multiple points in the 

semester to check that they understood the course requirements, answer questions, and to provide 

context for why they may be administratively removed for grades that otherwise may seem 

acceptable. As shown above, they also encouraged teachers to meet with students about their 

trajectory and performance after the third checkpoint, but before the last drop date of the class.  

 By the end of the semester, no students had scored a ‘C’ or lower, with twenty-three (23) 

students earning an ‘A’, and three (3) students earning a ‘B’. A total of seventeen (17) students 

withdrew from the course, four (4) after the second checkpoint, six (6) after the third checkpoint, 

and five (5) before October 26th.  One student, who was otherwise doing well, withdrew after 
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contracting Covid-19 on November 7th, and one final student was submitted by teachers to be 

removed after the university extended their withdraw deadline to December 4th to help students 

who may be struggling with Covid-19 related stress.  

Adding and Dropping Students 

 Using two LMS courses had its advantages throughout the semester. It allowed for all 

students, those taking for dual credit and just high school credit, to view the curriculum and 

submit assignments to teachers for initial feedback, and allowed just those taking the course for 

dual credit a place to submit their checkpoint assignments. Unfortunately for one of the two 

schools, it also led to some confusion.  

All students had access to the course content, and as such were not aware of a need to be 

concerned with access to the college submission course shell. It was August 27th, fourteen (14) 

school days into the semester and the day before the first checkpoint was to be submitted that a 

teacher realized that none of their students had access to the necessary course for submission. 

The facilitator called the Student Success Coach at 10:00am with details about the problem, and 

the Student Success Coach was the main point of contact with Purdue’s information technology 

department throughout the day. 

By 5:30pm August 27th, the technology department generated unique career account 

setup passwords for every student in the course. Since teachers had all gone through FERPA 

training before facilitating the course, these files were shared with them securely through a two-

password authentication FileLocker, and teachers communicated the information directly with 

each student the next morning. While the issue was resolved quickly, the experience stayed with 

the teachers as they continued to reflect on how they lost two class days in the final interviews 

after the course had concluded. One teacher summarized the experience: 

The main thing I wish that would have been different was just the whole 

enrollment process. How far removed we were from the ability to get them logins, 

or even know if they're in Purdue or not, it just, I think that whole part was a little 

hectic. 

 It should be noted that this group of students appeared to be in the college credit side of 

the LMS, their user accounts were all enrolled in the course. Course rosters of students were 

even shared and confirmed between the Student Success Coach and facilitators before the start of 
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the semester. The root of the problem was that passwords to access these accounts had all been 

emailed to the student’s Purdue email accounts, and the students were not aware that they needed 

to set up their email accounts. 

 After all students had proper access to the LMS courses, the focus shifted on providing 

supports and scaffolding to retain as many students as possible while also counseling out 

students in time to protect their college GPA. Facilitators expressed concern before the school 

year started about what this might look like.  

I think it might be tricky if we have to have conversations about whether or not a 

student should be dropping the course and how that conversation might happen. 

It’s just was such a busy day, I don't see that happening during class. So I'm trying 

to figure out how, how would we arrange to reach out to that student? I don't want 

to do it completely over email It wouldn't, I think, convey the nurturing and the 

conversation that that would need. 

 As the year went on, both teachers and the Student Success Coach were able to meet with 

multiple students who were either making the decision to withdraw from the course or were 

being administratively removed. When asked to reflect back on why students decided not to 

continue the course, there were a great range of responses. One teacher noted “I think some 

students just kind of kind of gave up or threw in the towel.” Another teacher shared a similar 

comment “We had a few drop because of grades and I think of those it was like pretty split, like 

two sophomores, two juniors.” When pressed if students felt overwhelmed by the rigor of a 

college course, the teacher responded “I don't know if it was a rigor issue. I think it was just a is 

I'm a high school, I don't really feel like doing all this homework.” 

 The teachers shared that while one student dropped the course after contracting Covid-19, 

other students felt uncomfortable with switching back and forth between face-to-face and online 

versions of the course. One teacher reflected on a student who withdrew after their parents 

decided to have them finish the semester remote: “I think he's decided that his schedule is too 

busy, and he was going all digital and didn't, I think, he didn't think he'd thrive without having 

some in person [experiences] with this class.” 

 Some students who dropped were only enrolled in the high school side. One teacher 

commented that even though the students liked the course, getting credit for it was more 

important. “I know we had one drop at the beginning just because they didn't get admitted to the 
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Purdue side. They just wanted to wait.” Not all students shared this mentality, especially those 

that started the course for college credit. Another teacher reflected on one of their students: 

We had some who weren't in it for credit, who stayed in it, and absolutely loved 

it. I know one student in particular, she was one that was forced removed, just to 

protect her grades and GPA. She was very stressed and worried about her grade at 

the end, and overwhelmed by the amount of like, assignments that she had 

missing and needed to turn in, and I think she was also stressed thinking about the 

checkpoints and getting it all ready for the checkpoints. I just reminded her like, 

‘Hey, you don't need to worry about the checkpoints, because you're not in this 

for credit anymore.’ But I think she in her mind was thinking, ‘Well, that's true, 

but I want to make sure that I have it all revised and done really well. So that 

when this is offered again, I could take advantage of just submitting my work, not 

having to do the class again, and then getting the grade’ because she realized that 

it was just a lot of work. 

 A third teacher had convinced some of their students who did not qualify at the time for 

dual credit to push themselves and stay in the course to try to qualify for credit through a CLEP 

exam or portfolio submission after matriculating to Purdue. They reflected on their student’s 

performance, “The two kids in my class that are not taking this for credit are probably two of the 

better students in this class. They should be eligible to get the credit for it, they gave as much as 

anybody.” They went on to say “If they if they do well, with this class, I'm gonna fight tooth and 

nail for you to give them credit.”  

Teachers with students who performed at a high level were encouraged to keep record of 

grades, feedback, their design journal, and other evidence of success to effectively advocate for 

their students after graduation.  

Teacher Involvement and Engagement Outside the Standard Curriculum 

 It was apparent that teachers dedicated many hours into scaffolding and supports for their 

students to raise them to a point of success at the end of the course. Throughout the semester, 

teacher created both supplementary materials and documents to keep students on schedule to 

meet the required checkpoints. When asked about their involvement and time commitment, one 

teacher made a comparison between the mentality of college students and high school students “I 
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don't see from your vantage, you know? I don't have college students, I have high school 

students. So pushing them is horrendously important.” 

 Some teachers found themselves emailing students outside of class to reemphasize the 

importance of due dates for assignments and checkpoints “I send a couple emails during the 

week to let them know what's due. It's due and this is what you need to have done.” Other 

teachers reached out to parents as well as students to encourage assignment completion and 

success “We've I mean, we've had students not turn [assignments] in, but I feel like we've 

reached out to parents and you know, had talks with them and kids.” 

 Teachers were encouraged over the summer to adapt the curriculum to their classroom 

and environment and make whatever changes they saw fit to the lesson delivery to help the 

students make sense of their assignments. One teacher reflected on how they wanted to see the 

full curriculum in its entirety first, “I like to feel like I'm still giving a class that the students at 

Purdue are getting, or at least that I don't feel confident yet enough to change it more than some 

of the details of the class.” They went on to talk about how they only felt comfortable changing 

the wording of some assignments that used terminology such as ‘campus’ or ‘major’ specific to 

on-campus students, “I feel comfortable saying, Oh, just look at that from the your interests or 

from your neighborhood, or whatever makes the most sense for the individual challenge.”  

 Some teachers felt emboldened to make much bigger changes to the lessons and 

materials. One teacher created an extra exercise to share with not only their students but other 

teachers as well (see Figure 33) “The first lesson that included [a decision matrix], [another 

teacher] was leading it. And so they had created their own example chart, and that was really 

helpful to see.” When asked about the example found in the curriculum for this concept, the 

teacher noted “The examples we saw in the lesson with the Purdue co-rec building, I don't think 

that that one was very relevant to the students. So I built one that they were able to understand 

the difference between constraints and criterion.” 
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Figure 33. Teacher-Created Supplementary Materials to Aid in Teaching Criteria and 

Constraints 

 

Other teachers felt that presentations were needed, not for in class assignments, but to 

help students connect more with the prep work before each class, “I would definitely do the 

slides. You know, just to give them previews and help them to understand so then when they 

actually read the material, they have more understanding.” Another teacher made a similar 

comment, putting emphasis on how weekly meetings helps support their lesson planning: 

What I think something that is working right now is I've been making 

presentations, and some of it is based on Brightspace, some of it's based on your 

notes from these meetings, and the students are liking that. Because it gives them 
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a little bit of a projection. So my last slide is always a projection for the next 

lesson so they know what to expect. 

Using materials provided in weekly meetings with the university to help with planning 

was a common theme across teachers. One building of teachers even went so far as to modify 

and share the meeting notes with students instead of using slides: 

Another thing I would continue, is probably the kind of the newer way I've been 

putting my lessons together just as a Google Doc rather than slides. Like the 

slides that I put together before were great, and nice and, organized, but just the 

editing, formatting and beautification of them alone could take about an hour and 

time is very, very precious. So we discovered that, hey, if we just share, like, 

project a document up on the screen, then we can share that document with 

students after we go through the lesson, and they're working, and that's much 

easier for them to refer back to as well. They know what the agenda is, versus the 

examples we've gone through, versus here's what to focus on now rather than 

having to click through several slides and find it. 

 They went on to clarify what this looked like for students (see Figure 34):  

I even just cut out some of what was in your agendas, and just walked them 

through items that you had already written on our agenda that you walked [our 

school] through. I just removed anything that was confidential that they didn't 

need to know or see. 
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Figure 34. Modified Agenda for Lesson Planning 

 

 Other teachers used information from the meetings to communicate with students outside 

of class: 

As soon as we were done with our meetings, I drafted a summary of our meetings, 

and I blasted that out to my students, and then I would send them a couple more. I 

would take the areas within that week, and I would summarize those sections and 

blast it out to them so they always knew what to expect. They always knew what 

was coming. And they, I mean, if you don't know what work has to be done then 

you don't know how to prepare for it. 

 One teacher expressed that weekly meetings and support made them feel more connected 

to the dual credit course, and it would seem the students also acknowledged the impact their 

teachers were making, as the teacher shared “I feel connected to you and your program, and one 
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of my students wants to go into teaching now, who is in this class.” Teachers acknowledged that 

while creating slides, sending emails, and modifying lessons was time consuming and beyond 

what was required, they were passionate about doing what they could to increase opportunities 

for their students.  

Teachers’ Proposed Changes for Future Iterations 

Throughout the semester, teachers were encouraged to be reflective about the previous 

week and note what went well, or potential changes to address problems they had along the way. 

As it is often difficult to make a strong recommendation before seeing the whole picture, these 

were summarized and reflected on again at the end of the semester to note changes in attitude 

and responses. 

  One category of change was teachers reflecting on their own practices in how they 

delivered content and approached curriculum. One teacher found that by only focusing on the 

delivery of materials, they had a difficult time making connections to the content. Once they 

started reading the prep work for class, they were more confident, “I did the pre class work just 

to see what it was and to see what it was like. I felt like that helped me have a little bit better 

context of how to teach the material.” Another teacher focused on how a change in grading 

practices to mark assignments missing while still providing the opportunity to submit at a later 

date may impact student engagement: 

I was thinking that one of the things that we might need to adjust as teachers is 

our grading. In the past, I've been like ‘Oh, that's turned in now I'll grade it.’ But 

if we can get in a habit of marking things that should be turned in, we need to 

communicate, ‘Hey, I still want you to turn this in, and I can grade it.’ But I think 

that giving them the feedback that it should be in might be beneficial. 

 Similarly, another teacher talked about changing their approach in similar courses based 

off of their experiences with Tech 120. “We were talking about this yesterday, and like, we've 

just got to change some things to make this a little easier for our kids, because I feel like we're 

breaking some bad habits that they have now.” When asked about what kinds of bad habits, the 

teacher went on to list, “It’s partly turning assignments in, it’s partly it's just how they research, 

it's partly how they interview. If we have the system in place then we can make this so much 
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easier.” Continuing the idea of ‘good’ and ‘bad’ habits, another teacher talked about adjustments 

to the pacing of the course and where they placed emphasis: 

I think that now that we kind of know the whole course, I see those first two 

projects, as seen if maybe we change the curriculum of those first two projects, 

because it's for them, it's more of a bridge from what they've been doing, and a 

retraining of them habits. I wonder if we would get the leeway at that point to say, 

all right, our project three is the same, same expectations, but maybe we tweak 

our schedule for project one and two for specific skills that we see our students 

needed. 

 Another category included changes that were simple and straight forward enough that 

they could be made in the middle of the semester. Wording on assignments, instructions, and 

rubrics for example, were sticking points for some students. One teacher shared “Verbiage is, is 

college verbiage, as opposed to high school verbiage. You know, like when we talk about things 

like majors and being on campus.” Another teacher pointed out an assignment where “the last 

sentence just said, read the rubric, and there was like that whole other text evidence thing that 

wasn't in the directions, it was all in the rubric.” While it turns out that the instructions did 

indicate to use evidence to support statements, it was not prominently featured, and was only at 

the top of the page as opposed to being emphasized with each question.  

While the previous suggestions were immediately changed, they were reactive and did 

not impact the student or teacher experience of the course. An example of a proactive comment 

that was immediately implemented was modifying the agendas used in weekly meetings to 

include important dates:  

Registrar related things, like when they can drop classes and the timeframes of 

that. If there could be a list of those specific dates at the top of these agendas each 

time so we can be reminded of that, that would be great. 

 This change happened early into the semester, and not only were these dates 

communicated weekly with teachers, but teachers referenced back to them throughout the 

semester in communicating with students as well.  

 Not all suggestions could be easily changed or immediately acted on, but were noted as 

changes for the following year. Multiple teachers expressed difficulty in navigating the 

Implementation Plan. The Implementation Plan was a live document with weekly notes from 
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meetings with Purdue instructors between each of the meetings, as well as suggestions for edits 

and changes to the course that proved to be distracting to some, as one teacher noted “If that 

sketch plan had been a little bit more easily correlated to the actual lesson plan within 

Brightspace, it would have been easier for me, instead of notes everywhere.” Another suggested 

condensing the Implementation Plan into just the lessons, or ready-to-go slides “I would have 

liked to have a presentation of basically what your meetings are, which is what I give the 

students, those previews.” Another teacher added:  

If I were going to teach us again, I want a set of slides. Your plan, I think some of 

it's kind of ambiguous, it's not direct enough for me, so I would definitely do more 

slides because our students need a little bit more direction. 

 This prompted another teacher to comment, “I wholeheartedly agree. If we had a set of 

slides to work from that would be amazing.” When asked for the level of detail that lesson 

presentations should have, one teacher offered “In every assignment, on the slide, I would put the 

rubric, because they're not turning in what the rubric says. [I have to remind them, and] they 

resubmit, and it causes me to grade two and three times.” Teachers’ concerns and suggestions 

were documented and shared with the research team. 

4.3.2 On-going Support – Identifying Barriers 

Many barriers were identified in regard to the course implementation. These included some 

topics that impacted the study due to timing are beyond the researcher’s control, such as teacher 

moving to a new school building or complications due to Covid-19. It includes topics that will 

continue to be ongoing considerations, and should be planned for, such as student homelife, 

student readiness, and teacher confidence. Finally, the last theme of barriers are ones that lend 

better to modifications and adaptations, such as course assignments, complications with the 

LMS, communication, and scaffolding.  

 

 Barriers Due to Timing 

 In investigating the ways in which professional development and ongoing support meet 

teacher needs in a facilitator model implementation of a dual credit course, it is worth noting that 

the needs during Covid-19 were beyond that of a typical school year. One of the schools the 

researcher worked with moved to a new location with two buildings on site. Teachers that 
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typically saw each other daily found themselves in a situation where they were in different 

buildings on the same campus. 

 The much larger disruption stemmed from the regulations around Covid-19. Students 

across the school were split such that they were face-to-face for instruction twice a week, either 

Monday/Tuesday or Thursday/Friday, did not meet on Wednesdays, and were virtual for the 

other two days. This further disrupted teacher-to-teacher communication, as some teachers were 

not on the same rotation, and thus never shared the building with the other teachers, or the 

students from the other classes.  

 Having students face-to-face two days in a row was also a challenge. To parallel the 

university schedule, the high schools decided to complete two lessons each week. In a normal 

school year, this would give teachers Monday and Wednesday for guided prep-work with the 

students, Tuesday and Thursday for the lesson, and the fifth day for scaffolding, supports, and 

feedback. Because students were reduced to a four day week with two consecutive face-to-face 

classes, teachers gave up one of their face-to-face classes to complete prep-work, and lost a day 

for scaffolding and supports. 

 One teacher had to quarantine after flu-like symptoms, while another teacher contracted 

Covid-19, and had to combine their classes with another teacher to finish the school year. A third 

teacher lost a quarter of their class for a period of time after all of the students from one gym 

class with a Covid-positive student were quarantined, and all throughout the year students would 

be quarantined at random times forcing them to attend class virtually while their teammates 

attended in person. Part way through the year the school went to all virtual classes, causing 

enough stress and anxiety for some students that they withdrew from the course.  

Covid-19 also presented complications with assignments where students were required to 

sit in a public place for observations, or for the scaffolding that would normally take place when 

preparing students to conduct an interview. The researcher was able to offer some supports to 

teachers in the weekly meetings by modifying assignments and providing solutions utilized by 

the university, but there is no question that Covid-19 impacted the outcomes and morale of the 

students and teachers. 
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Ongoing Considerations 

 College students and high school students, while similar in age, are very different in 

circumstances. Teachers made a number of insightful and valid points throughout the semester 

about the expectations of these two populations: 

I think the other hard thing is just the expectation that kids are going to be able to 

see each other outside of class, you know? We just have to assume that's probably 

never going to happen. There's no ‘Hey, meet me at my dorm.’ There's no ‘Meet 

me at the library.’ These kids go off and they're in their own world. College kids 

generally don't have babies at home, siblings to take care of, or, you know, I know 

they work, it's not that they don't work, but you're in more of a bubble there on 

campus than our kids are. So that's the hard part. And I kept pushing them to do 

that, but the truth is, it's nigh impossible to get them to meet outside of class. 

 To make matters more challenging, as these were both high-needs schools, students faced 

a variety of circumstances that provided extra barriers. One teacher reflected on a set of 

assignments that required students to conduct a twenty (20) to thirty (30) minute interview. This 

would typically be done outside of class, and may be done on phone, online, or face-to-face. The 

teacher commented how this may present extra challenges based on their observations of 

teaching students virtually, noting “It's often hard for these kids to have their mics on at home 

because of all the chaos going on in their lives at home, and so phone calls probably make it just 

as complicated.” While reflecting on their students, another teacher shared “One of [my 

students], didn't speak English, so I think that was particularly tough. Another student is the one 

that sticks out [to me] the most like, she was just overwhelmed with everything in her life.” They 

went on to describe: 

College freshmen, taking Covid out of this, get to move on to campus and live in 

a dorm and don't have to worry about where the food's coming from, or whether 

or not the light bill is going to be paid, and they have a place to stay. Sure they 

have their drama, whether or not they get along with their roommate or whether 

or not they get into the sorority they wanted, but they're not babysitting. Right? 

They're not worried about how to get to school. Our kids have that. They're 

essentially non-traditional college students with lives. I think that makes it harder 

for them. 
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 These circumstances impact students’ attendance at school as well. Another teacher went 

on to describe the complications that came with teaching a class of seven (7) compared to a 

university class of thirty (30) or forty (40) students: 

I think that one of the most challenging things is just like, making sure they're 

there every day. Like in college, you're pretty much expected to be there, right? I 

don't know, if you take attendance in class, but you know, which kids are there, 

and if they're not there, you're like, well, you should have been here for class, I 

can't help you. Whereas our kids have 100 more reasons why they may not be in 

school. Like, it's pretty frequent that I don't have a full class. I mean, I may have 

one missing from every class, and when that happens, you're letting down your 

teammate. That is also when you only have seven kids in your class, that's one 

seventh of your class that is not getting the instruction! 

 Many comments revolved around student preparedness or readiness to adapt to the 

requirements for the course. Many teachers shared comments revolving around timeliness and 

assignments, it was common to hear “For some, independent skills are sort of lacking you know? 

If we asked them to do something outside of the regular time just being able to rely on it getting 

done.” Another teacher shared “I have students, and they're good students, but they have no 

urgency.” Teachers often attributed this to common grading practices at the school focused on 

mastery learning and student supports that tend to clash with more rigid university practices. For 

example, the high school allows student to learn at their own pace such that individual students 

meet learning targets faster at some parts and slower on others, which did not align well with our 

course structure: 

You know, we tell them that, ‘Hey, you can work on geometry for the next two 

years, there's no timeline as to when things have to be done.’ And then all of a 

sudden to find out you have to do this today, like this is due tomorrow, you have 

to turn this in. You know? I think that was a bit of a culture shock. 

 Another teacher was quick to point out that while true for many students, some students 

embraced the deadlines and expectations, “And this isn't true for all the students, some of them 

did a really good job. And I was impressed with them getting the material done on their own and 

getting these turned in.” A teacher at a different school shared a similar experience with the 

success of students that worked outside of class: 
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I think there were maybe three teams that really stood out among the others, 

where they like, spent a lot of time outside of class and had really polished 

projects. And one had a fairly polished like skit in front of the class. And I was 

just really impressed with the work that they had done there. 

 One teacher noted that some of their students were overwhelmed with the assignments 

and expectations for the course, as well as the fact that there would be deadlines for submissions 

at each of the checkpoints. Assignments accumulated, and by the first checkpoint they had 

decided to withdraw from the course. “We had some students who were in it for credit, but they 

were intimidated. So we might have lost one or two students early on, because they're 

intimidated by the amount of work.” 

Task completion issues surfaced in prep work for the course as well. Many students had 

similar experiences and assignments in other high school courses. This acted as a boost in 

confidence, as much of the work felt familiar, but some teachers worried that it could also lead to 

neglecting the prep work throughout the year for each lesson. One teacher reflected on how 

previous design courses provided just as much of a barrier as a support: 

When we debrief the homework, the thing I've been trying to wrestle with, is how 

do we do this the best? Because, honestly, they could probably not do any of the 

readings in here. We're talking about prototyping and being able to contribute to 

the conversation. So it's like, because they've all have a lot of prior experience 

with a design process. You know? It's not they haven't done a PoV statement 

before, but they've done problem statements before. So I guess [what we are 

trying to differentiate] is if they're relying on the old way they did it, or if they're 

using the new way. I think that'll just continue to be where we hone in on our 

teaching. Like, here's the difference from what you have done to what you're now 

expected to do. 

 Student readiness, especially as it related to task completion, was a major identified 

barrier that resulted in some withdrawing for the course. Some students expressed doubt in their 

ability to keep up with college-level work, but many students successfully completed the course 

with the support of their teachers. It is interesting to note that some of these same teachers that 

provided multiple points of scaffolding, expressed similar doubt in their ability to facilitate the 

course with fidelity. 
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 While the summer session gave teachers a broad overview of the course, learning targets, 

and target outcomes, teachers only experienced six (6) of the twenty-six (26) lessons they were 

expected to teach. One teacher commented after a few lessons that they struggled seeing the big 

picture of the class because of “not having taken the class and not writing the syllabus. “They 

went on to say, “I like it more than I can express well, because I want to do this with fidelity, and 

I want this to be successful. I mean, I'm very committed to this. I just, I just feel lost.” When 

asked what kinds of supports may be helpful, they responded “Half the time I don't know what I 

need from you until I need it. You know? I mean, a year from now this will make sense because 

we'll have done it.”  

 As the semester continued, the teacher’s comments reflected an increased sense of 

confidence. In an individual interview in mid-October, they remarked:  

I've been thinking about this a lot, like, I feel pretty comfortable with the class, 

now that I've done it, but man, just getting to that point has been so hard. You 

know? I feel like I could teach this next time, next year, with no problem. 

 Some of this confidence was attributed to weekly meetings, as multiple teachers noted the 

reassurance they received in implementing the course with fidelity, “It just helped me like, be 

reassured that how I was interpreting the Implementation Plan was how it should be interpreted. 

It was just like reassurance.” Another teacher made a similar comment about the weekly 

meetings, reflecting “I think it gives me confidence in some things that I might otherwise feel 

unsure about.” Still another teacher spoke on how the meetings brought clarity to topics that they 

may have overcomplicated, “My understanding of the implementation schedule, and material 

have looked way more complicated in my mind than how you describe it, and that just simplifies 

it. I appreciate you doing a brief walkthrough of the lesson. It helps with planning.” 

Other times increased confidence came from having the opportunity to take the lead on 

curricular decisions with other building teachers “It was nice to have the opportunity to be in 

places where I needed hand holding, or pulled along, and other times I could say, ‘Nope, this is 

how we're doing it’ and I can pull other people along.” Still at mid-semester, the teacher 

expressed “I don't have a deep enough understanding yet, that I feel super qualified to be doing 

this. And I know that's going to come with time.” 

By the end of the semester, teacher comments reflected large gains in confidence. One 

teacher was already looking forward to the next fall, remarking “I think for me, the big thing is 
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going to be next year, you know? Like having walked this path for the whole semester, the next 

year will be so much better.” Another teacher commented on how well they adapted to teaching 

a new curriculum over the semester: 

I think that it's been cool to see how quickly and easily like, we've both adapted, 

and then just me being familiar with like the Purdue model, and [the other teacher 

here] did not go to Purdue, and just seeing like how quickly they just fell into 

naturally, like, leading all the lessons that they lead, and knowing how to lead it, 

and aligning with Purdue values, has been really cool to see as well. 

 At the other school, one teacher had to quarantine after contracting Covid-19, combining 

their class with another teacher from the school. This resulted in a positive experience for both 

teachers. The teacher leading instruction, who had struggled at points throughout the year in 

feeling confident to teacher the course with integrity, now commented “The last two weeks or so, 

getting to have their class be with my class, I feel like, 100 times more productive and better as a 

teacher. That's why having eight kids in the classes is almost too small.” And going on to state “I 

still want to know this better than I do now, although, I feel a whole lot better, you know, lesson 

25 than I did at lesson five.” The teacher who was quarantined also shared their experience 

watching remotely as the two classes combined, “I love tag teaming with somebody, you know? 

They come in with a different perspective than me, and it was fun being in there, listening to 

them, and being able to chime in with things that are important to me.”  

Moveable Barriers 

 The barriers introduced so far have been beyond the scope of the course, but several 

themes emerged throughout the semester that the implementation group have some control over. 

At the start of each weekly meeting, teachers would reflect on assignments students may have 

struggled with. One of the unexpected barriers was a result in the phrasing of instructions, as one 

teacher commented: 

They get really hung up on words like paragraph. ‘What is a paragraph? Is that a 

paragraph for each question?’ And I'm like, ‘I think they just mean, you know, it 

needs to read like a conversation.’ ‘Well, how long should it be?’ You know? And 

I mean, I think it's one of those things where the students do want to please, but 

they don't necessarily know how. 



 

 

166 

 Another teacher was focused on campus specific language used throughout the 

assignments. 

I think the hardest part was some of the content for them isn't necessarily 

accessing it, it's being that the content is straight Purdue content. It'd be nice to 

pick through this and change the wording of some things from 'your major' to, you 

know, 'your interests' or from 'campus' to 'your neighborhood' or whatever would 

make sense to them. 

 Students seemed to be very aware of the benefits they would receive from successful 

completion of a dual credit course. Teachers shared that they reacted with a sense of anxiety for 

responding with something other than the prompt, even after being assured it met the intent of 

the question. 

 Other struggles included content specific barriers such as interviews and source 

evaluation. For some students, previous experiences in similar coursework led to overconfidence 

and overlooking rubrics and instructions: 

They thought that it felt too familiar. I mentioned this yesterday, what I would 

like to do is I would like it to be even a little more familiar in a way that that 

stairsteps, because I think they thought things that weren't true. Like, we saw that 

they don't know how to do interviews. We saw that they think an interview is an 

email with no back and forth. 

 As predicted in the professional development, finding people to interview and setting 

aside time for conducting interviews was difficult for students. One teacher shared with the 

group, “Our students maybe could use some support with either dedicated interview times or 

support in connecting with some people for their user interviews.” 

 Similarly, source evaluation, another concern that teachers had over the summer, and 

triangulation proved to be challenging to the students. One teacher commented on the “That real 

level of research and the triangulating from the different points of view, getting them on board 

with APA citations, and the rigor of documentation interviews. All of that, I think that is the 

hardest thing to translate for them.” This was true for students across both schools, as another 

teacher commented “I think the students probably need the most support on the source 

evaluation. Like, triangulation for the first time, that was new.” 
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 Another barrier regarding assignments was the amount of time it took for students to 

complete the preparation work for each lesson. To help students estimate how much time they 

would need to allocate outside of class, each lesson was preceded by a checklist and time 

estimates in the LMS (see Figure 35). This could be especially frustrating for students if it took 

them substantially longer to complete these assignments, as explained by one teacher: 

Sometimes the pre class work is taking them like three to four hours instead of an 

hour, hour and a half. I think some of that could be that they're not completely 

focused. The other part could be that, because it's a little bit higher level of 

knowledge, it takes them a little bit longer to have to like, retain it and break it 

apart, and they might go through it a little bit slower. 

 

Figure 35. Time Estimations for Preparatory Work 
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 The LMS was another barrier. Another of these barriers that can be accounted for is the 

LMS Brightspace. While the intention of having the teachers as facilitators interact with 

Purdue’s official course shell, this also caused several complications. One teacher noted that 

navigating between the two Brightspace course shells was a little overwhelming for students to 

get used to “The second Brightspace having a different login for them, it was a lot for them to do 

independently, and a lot of them weren't able to like handle that. I just remember it took like four 

class periods.” Another teacher noted that especially at the beginning of the semester “They felt 

were like they had their Checkpoint 1 ready for, I think two weeks? And then just with like, login 

stuff, they still weren't able to sign in.” Going on to say, “I think getting used to a new learning 

management system was probably the biggest challenge.” It is worth pointing out, however, that 

teachers indicated they would rather provide extra supports than do away with the LMS course 

“The big challenge is getting them logged in, obviously. Working through ITaP and all that is 

yes, though, and you dealt with most of it, but I think it's worth it for them to feel like authentic 

college level students.” 

 Having two course shells for the students that were taking the class for credit also caused 

some confusion early on. Some made the assumption that they would use one or the other, not 

realizing that the college shell contained no information, instead it hosted four checkpoint 

submissions. This misunderstanding was discovered when one teacher shared “That's one of my 

frustrations, I don't see what they see. So, I'm like, ‘Okay, do this, do this.’ I'm like, I'm totally 

prepared. Here's all this and they're like, ‘I don't see that.’” Other dual credit students were 

confused about where to submit assignments, not realizing that they should submit the material 

to the curriculum side first so they can apply suggested changes from their instructor before 

submitting it to the side for college credit. One teacher was frustrated with this, stating “I didn't 

get a chance to review all their work before they finished it. They were so far behind, and some 

of them still haven't shared it with me! They shared it with you, but I still haven't seen it.” It 

should be noted that the confusion with Brightspace and where to submit assignments was only 

found in the first four weeks of the course, after Checkpoint 1, but before Checkpoint 2. 

 As teachers navigated the curriculum, they provided a number of supports and scaffolds 

to retain as many students as possible. At multiple points in the curriculum, this took the form of 

extra time on assignments to provide differentiated instruction. One teacher discussed how they 

modified the timeline of the first project, providing an extra day because “The writing the PoV 
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statements as a group, just, they were really meticulous so we gave them some extra time the 

next class period to do it.” 

 In other instances, the teachers felt that the prep work was not enough for their students 

to be successful, even if given more time, and provided extra steps to strengthen their work. One 

teacher shared “I just needed to give them more examples. The directions I will say per the that 

Google doc and Brightspace, they are not always clear what to do.” When asked for specific 

example, they shared “Like PoV statements. They needed a lot more guidance on how to actually 

do them. I went to a lot of different websites and gave them and showed them different POV 

statements from other websites and how they did it.” 

 Another teacher found that discussions helped students differentiate new material from 

similar, previous problem-solving experiences in other courses. Worried that students may push 

back against coursework that may be too similar, the teacher would encourage students to share: 

‘Oh, you know, this is kind of like when we did ‘bla bla bla bla bla in [another 

course]’, whether it's the person saying that, or the rest of the class getting to hear 

that, and it helps. I think that's just been helping everyone reflect on how things 

are similar and different and just preventing any type of pushback. 

 A teacher at the other school shared a similar experience, reflecting on the fact that 

students have seen similar coursework: 

Some of the skills that they've developed in some other classes, it felt a little bit 

strange, sometimes presenting them as new, but I also knew that some of the 

things within those skills they needed to level up. So, I don't know, I think if I did 

a couple of the lessons, I might try to do a, ‘Okay, you've seen this before, I want 

you to do it.’ But then when we come back, I would say, ‘Okay, how can we be 

better at this? Here's a technique.’ 

 Not all teachers felt that they could provide adequate supports for their students, as they 

were still grappling with the bigger picture of the course and how much extra time they would 

really have. One teacher acknowledged that while they didn’t feel comfortable providing 

supports this year, the experience of teaching the course in its entirety would build confidence 

for helping students next semester: 

I think if I were to be teaching this a second time, I'd be better prepared for some 

of the scaffolding and I would be less concerned with 'Am I delivering this lesson 
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as it should be?', and be able to know. It's hard to both teach a lesson for the first 

time and provide scaffolding for the struggling students. You're kind of caught up 

in delivering the appropriate lesson so it's harder to step back. 

 While many potential barriers to implementing a dual credit course surfaced throughout 

the semester, teachers developed solutions or offered suggestions to overcome them in future 

iterations. These solutions and suggestions were documented and shared with the research team. 

4.3.3 On-going Support – Provided Supports 

 One of the advantages of the facilitator model is the level of support that can be provided 

to facilitating teachers throughout the school year. In this study, the Student Success Coach met 

with each school for one hour each week, providing multiple forms of support. This includes 

administrative support with the learning management system, student communication, and other 

communication. It includes academic support, offering exemplars and feedback on grades. 

Finally, it includes curricular support, offering help with the Implementation Plan and 

modifications to the curriculum. This section also includes teacher’s response to weekly 

meetings. 

Administrative Support 

 Even though teachers interacted with Brightspace throughout the summer, adapting to a 

new learning management system for just one of their daily courses can be challenging and 

overwhelming. The researcher was able to share multiple strategies with teachers throughout the 

year as they became more familiar with the basics. These strategies include ways to group and 

sort students, how to download and upload the gradebook, and how to navigate discussion boards 

and create new topics. Other administrative supports included embedding the Implementation 

Plan into an ‘instructor only’ section of the course shell, and tracking student participation in 

preparatory work.  

Some features of Brightspace were not intuitive, such as assignments for group work. By 

default, group assignments are not visible to students until they sign up for a group. This can lead 

to confusion, as neither the instructor view nor the ‘View as Learner’ mode show any indications 

of a problem (see Figure 36).  
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Figure 36. No Indication Group Assignments are Hidden from Students 

 

Other features, such as the gradebook, could be misleading as late and missing 

assignments were not auto populated. A teacher would have to manually enter zeros for missing 

assignments, as described by the Student Success Coach: 

So like, here, this person didn't do the quiz, they should have a zero there. Okay, 

so any of these where they never turned in those assignments - This person may 

have had an ‘A’ at the start of this, but as I'm looking through, she doesn't have 

any of this turned in. So, what the student sees is that they didn't turn something 

in but they still have an ‘A’ or ‘B’ in the class, they must be doing fine. When 

they go to turn that in as a checkpoint, they still don't have those assignments, and 

all of a sudden, they have a ‘C’, or a ‘D’, or an ‘F’, and they may be surprised by 

that. 

 Similar proactive conversations took place throughout the year to support teachers in 

adapting to a new learning management system. 

 Other administrative supports included communication with students from the Student 

Success Coach. When setting up the course, all students who were interested in the Design 

Thinking in Technology curriculum were encouraged to apply to Purdue for dual credit, but only 



 

 

172 

63% of students that applied were accepted. As checkpoints were designed in such a way as to 

remove dual credit students from the college portion of the class and still gain the high school 

credits, the decision was made to allow students who were not admitted for dual credit to 

complete the course for high school credit. While this may seem an unusual decision, this teacher 

describes what it meant for the confidence of non-credit student participation: 

We actually had our non-credit students, even though they're not taking it for 

credit, they're still equally eager. They asked us if they could still find a way to 

submit their check point one even though they're not taking it for credit, because 

they just want to know like, ‘Oh, is my work like college ready or is it not?’ 

 It was often the case that students were denied participation due to a GPA that was 

negatively impacted from poor performance in courses early in their high school career. Students 

had matured, improved, and were eager to see if they were ready for more of a challenge. The 

Student Success Coach allowed these students to utilize their email to submit and receive 

feedback on their work. 

 The Student Success Coach was invited to teachers’ classrooms and building level 

discussions with students multiple times throughout the school year. Topics varied from 

feedback on checkpoints, to expectations for projects, to just answering questions. Even though 

teachers could answer these questions, having them answered from someone who was grading 

their assignments for college credit helped to lend credibility to expectations. One teacher 

reflected: 

I really appreciate you coming in today to talk to them. That helps. They just want 

to know what they need to do. They, and my students, they want a good grade, so 

hearing from you, and hearing it from me, I just think, you know, you're a higher 

authority, so it helps them. 

 Another teacher reflected on students’ connection to the university, commenting on how 

easy it is for students to feel removed from the college environment when engaging in a dual 

credit class in a high school setting, facilitated by someone students are already familiar with. 

They explained:  

I think it's probably been challenging for the students to just kind of feel, to be 

experiencing the class in one of our classrooms. To convey to them that this is 

still, that we are directly linked to Purdue. I think some of the times when we've 
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done well to overcome that where was when like you were able to talk with them 

as a class, I think then they say ‘Okay, this isn't just [my teachers] or whatever, 

this is this is the person who's grading it, and they work at Purdue.’ So, bridging 

that space is really helpful. 

At times throughout the semester, one or two students would have difficulties with 

interpreting the assignments or feeling confident in their work. Teachers felt comfortable 

reaching out and asking if the Student Success Coach would virtually meet with these students 

respond to questions. In one conversation, a teacher who had students that had been 

unexpectedly remote for several classes and now needed scaffolding to modify group work tasks 

asked: 

So like with [these two students], would it be good, and [Student Success Coach] 

you tell me too, you know, to actually have like a meeting via teams or Google 

meet with them and kind of go over some things to kind of pick up a little of that 

slack? Because I mean, honestly, we didn't plan for that, right? I mean, that's not 

normally how it's gonna go. 

 The Student Success Coach met with these students, listened to their concerns, and 

provided accommodations that would allow for them to complete their checkpoints on time. 

While the Student Success Coach met with these students from a teacher recommendation, some 

students advocated for themselves and requested a virtual meeting either to share their 

experience, or because they were considering dropping the college credit portion of the course. 

During one of these meetings, a student acknowledged the confidence the Student Success Coach 

was building for the dual credit students by regularly communicating expectations and providing 

feedback:  

High school and college are two very different things, and I know personally, like, 

high school and college curriculums and understandings and rules are a lot 

different. I'm glad that you know, you have this area, because now you can kind 

of bridge that gap and make it easier on both the high school and the college side. 

There were several emails administratively sent, even before the course began, from the 

Student Success Coach. Topics of these emails ranged from issues with applications, progress in 

the course, and important deadlines. At one point, midway through the semester, students 
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responded to a one-question survey of how they were feeling about the course. A summary of 

this information was shared with the facilitators in a weekly meeting: 

This is the email that was sent to the students, and it was personalized with their 

name, and prompts them to check their current percentage, and what percentage 

they can finish with. There was also a short, one-question survey, that about nine 

students have responded to me with, just asking how they are feeling about the 

class so far. Are they loving it? Have some questions? Or want to set up a meeting 

about the withdrawal process? 

 When teachers asked about what kinds of topics would be discussed in the meeting if 

students were considering withdrawing, the researcher responded: 

The main things I'm curious about is what suggestions they have about making 

the course better, what their experience was, that they've talked to you as teachers 

about their decision to continue or withdraw, and lastly, that if they are 

withdrawing that they do it the right way. So, they're making contact with their 

guidance department, there at the high school as well, so that they don't just stop 

attending altogether and end up withdrawing from the college course, but having 

an F from the high school side. 

Responses to these emails from students at times unveiled issues of which teachers and 

the researcher were unaware. One student indicated that they had forgotten their password and 

guessed wrong enough times that they were locked out of their account. Embarrassed, the student 

did not tell anyone, hoping to solve it on their own, but was increasingly worried as it was close 

to a checkpoint. Another couple of students wanted to withdraw, feeling overwhelmed with 

online courses, indicating that this semester would not reflect their capabilities. The researcher 

shared this information with teachers in a weekly meeting as well: 

I sent an email out to all the students earlier this week and receive word back from 

one that he's having password trouble, but he's still wanting to submit this work. 

[These two students] both wish to drop the college credit portion. I don't know if 

they've made contact with you at all yet, but that might be a conversation they'll 

be having soon. 

The researcher also organized guest speakers to interact with the students throughout the 

semester. Before the pandemic, there was a day planned for students to come to campus, take a 
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tour, and meet with other instructors for feedback about their final projects and prototyping 

plans. As Covid-19 regulations restricted students from face-to-face interactions with faculty on 

campus, the researcher arranged to have them virtually meet with small teams instead: 

If you are interested, we can try and set that up where they can meet with a 

Purdue faculty member and have 10 - 15 minutes to plan to pitch what their plan 

is with prototyping, how they're going to test it, what their big idea is and how 

they're addressing that with their proposed solution. 

 Part of the students’ on-campus experience would also be meeting with a university 

representative for recruitment and supports when transitioning to campus. It was noted that all 

coursework was to be submitted by December 4th, but the semester remained in session until 

December 16th. The Student Success Coach made arrangements to support teachers in lesson 

planning for these last two weeks by providing a variety of activities for the teachers, including a 

presentation from the recruitment office. One teacher reflected on this experience:  

It did go very well. They covered the information like the majors and stuff at the 

Purdue Polytechnic Institute, and briefly went over that with the students. I think I 

told them like, basically, our students love hearing from guests. And they usually 

take what they say, especially if it's coming from someone currently at Purdue, 

they take it to have a little more meaning and significance than when their direct 

teachers are sharing it. I think it was really great, and some students had some 

questions, and they also went in and covered clubs and student activities. Those 

are things our students haven't been made aware of, and a few other things. So it 

went really well. 

 The Student Success Coach also helped to facilitate communication among teachers in 

the same building. In one interview, the researcher noted that the teacher was creating extra 

supports for their students using Google Slides. As the topics of these slides were in-line with 

struggles other teachers in their building, the researcher acknowledged that emails may be time 

consuming, but adding a collaborator or contributor to a file may be more manageable. The 

Student Success Coach went on to encourage the teacher to share their resources:  

If there's something like that, where you can just like add a collaborator, without 

even sending an email, that might be helpful for other people in the group. 

They're going through the same kind of thing. I think you guys have a good 
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support network there. Even if you don't see each other, you're all going through 

the same thing. 

Throughout the semester, teachers routinely checked for validation that they were 

focusing on the right things and giving actionable feedback. One teacher reflected on their 

communication at the end of the semester. 

I was texting or messaging you like, a lot, especially in the beginning, because I 

do I stress over it. I'm very results oriented, you know? And if I'm not doing, I 

don't want to find out at the end that I messed up. I want to know, as I'm going 

along, am I meeting those little milestones? And if I am, I'm totally cool, but it's 

because I want to make sure that what I'm doing is what's expected. 

The last administrative support in this section offered to the teachers, was communication 

in how to interpret various forms of feedback and reflections used throughout the course. The 

most notable was a peer comparison software called CATME. Students were prompted to log in 

at various times throughout their project and complete both a self-evaluation and an evaluation of 

their team. Scores from this assignment would then adjust the group grades from that portion of 

the project, such that a team grade of a 10/10 may result in a 9/10 for some students, or 11/10 for 

others. As this software was only relevant to the last project of the course, it was only mentioned 

over the summer, with plans to provide support to teachers during the school year when the 

timing was more relevant. While the software provides easy to read quantitative data, the 

qualitative data can be more difficult to interpret. Here the researcher explains how to read an 

individual’s scores and offers suggestions on how they might use it in the classroom: 

So, what that means is that they rated themselves low, and the other people on 

their team rated them high. So they are under-confident about their performance. 

So, you may just pull that student aside and say, ‘I just want to let you know your 

teammates thought you did really well on that last project’, something to kind of 

boost them up. There are other ones who will be overconfident. They rate 

themselves higher, and their teammates will rate them low, and it flags that kind 

of thing too. So, these notes are things to look for. 

 From supporting teachers in using software to facilitating communication, the researcher 

provided and documented multiple administrative supports throughout the fall semester. 
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Academic Support 

 For both students and teachers throughout the semester, grades were one of the biggest 

concerns, resulting in a number of academic supports offered from the researcher. This included 

discussions around assignments and expectations, comparisons to on-campus students, 

identifying when to withdraw students from college credit, and exemplars from previous years to 

help visualize the end goal.  

There was a large focus throughout most of the semester on gradebook comparisons 

between the high school and the college credit side of the learning management system. This 

caused some complications, as FERPA regulations restricted what could be shared from the 

college credit side to non-identifiable feedback from the instructor of record without the context 

of the student work it was referencing. For some teachers, this was just what they were asking 

for, as they commented in one of the weekly meetings “I'd love to be able to see like the 

feedback you're giving them compared to what I'm giving them.” Comments on why students 

lost points on various parts of their assignments were copied by the researcher into an email and 

shared with the facilitator. 

Discussions could also be conducted on the high school credit submissions, and the 

researcher had access to both gradebooks. It was offered that the researcher apply grades to the 

college credit LMS first, then cross reference the high school side for discrepancies. The 

researcher described how a discussion about grades may take place in one of the weekly 

meetings “If there are big discrepancies like that, I can always go in on one of these 

[assignments] and say, ‘You know, I saw this, you saw that, can you explain to me what you 

see?’” Teachers were encouraged to read through the rubrics, interpret them as they saw fit, and 

provide the feedback they felt would most appropriately help each student. There would always 

be a chance that the college credit gradebook may not match the high school gradebook, but the 

teachers were assured “if there is a discrepancy between how we grade things, how I grade 

things, and how you grade things, just tell students, this is a calibration phase.” 

 Gradebooks between the university and the high school were very closely aligned 

throughout the semester, but there were some assignments where the high school grades seemed 

lower than the college gradebook. While some of this could be explained by students making the 

corrections that teachers left as feedback before resubmitting assignments, it was also discovered 

that some teachers were using the rubrics in unintended ways. To simplify assignments, most 
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rubrics are set to administer full points, half points, or no points on any given criteria. The 

research team demonstrated over the summer that students could earn somewhere between full 

and half points, or between half and no points, but some teachers were only using the three 

options. In a weekly meeting, the researcher clarified grading observations with the group: 

Notes from grading, it is okay to mark in between, and I think for the most part 

you are, but these are set up pretty rigid to where they have 100%, 50%, or 0%. 

Many times, students fall between the two. Just letting you know that it is okay, 

you're still teaching the course with integrity, to mark a five out of six or whatever 

you feel is the most appropriate for what they turned in. 

 When checking for discrepancies between the two gradebooks, the researcher noted that 

some students had lost points the first time they had turned in their assignment, and lost points 

for the same mistakes when submitting for college credit. When reviewing feedback left by their 

teacher, the researcher found it was in-line with the feedback that had been left on the dual credit 

side as well, the students had simply failed to make corrections. This too was brought up at a 

weekly meeting shortly after one of the checkpoints. The teachers had a discussion with the 

students and reported out some time after that they were successful in encouraging students to 

apply suggested changes. The teacher reflected on the feedback they were providing to students: 

I think we are overall giving the same feedback that you're giving; I haven't had 

any students that have been concerned or asking about that. I think there's one 

time where they weren't listening to our feedback, and when you let us know that, 

‘well, hey, I'm grading their corrected assignments based on them listening to 

your feedback. So, they need to do it.’ We told the students that and we haven't 

had any issues since. 

 While the teacher was not quite right on how the assignments were being graded, they 

were correct in noting that students were applying feedback. It was evident in multiple student 

assignments that their grade was lower in the high school version of the course, and changes 

were made to strengthen the assignments before being turned in for dual credit, resulting in 

higher scores on the dual credit side. 

 Another trend that emerged regarding academic supports was teachers’ interest in 

comparing the dual credit students to their on-campus counterparts. The researcher made several 

remarks, validating the teachers’ facilitation of the course through observations such as “this is 
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looking very similar to how my normal Purdue courses are that I grade so I'm happy” and “I like 

that they're actually applying the feedback. You're doing a good job. So, I think that if the 

students are a reflection of you as instructors, you're both doing a very good job.” It was true that 

students completing the work to the checkpoints were doing very well. There were, however, 

many students who found deadlines to be challenging and failed to submit all required 

assignments to the checkpoint. The researcher noted this too in meeting with the teachers: 

Everyone that I've graded, with the exception of some students who just didn't 

submit assignments, like they had seven assignments to submit, and they turned in 

four. Well, they kind of tanked, right? So, I tried to reach out [to you as teachers] 

and say, Hey, this student doesn't have something turned in, please ask them to 

resubmit with the other assignments. Otherwise, everyone's getting pretty much 

A's and B's, I don't think I've had too many red flags. 

 By the end of the course, all students receiving college credit earned an ‘A’ or a ‘B’, with 

the vast majority of students earning an ‘A’ in the course. It should also be noted that only 60% 

of students that started the course completed it, as any student earning a ‘C’ or below was 

removed by the third checkpoint, before it was too late to be withdrawn by university 

regulations. The decision of when to withdraw students from the course was discussed many 

times with the research team, and strategies were shared with the facilitating teachers, such as 

looking at the maximum points available in the course instead of their current grade. The 

researcher explained this process in mid-September, just after the second checkpoint: 

When having students make the decision if they want to continue for college 

credit or not, don't have them look at their current grades, instead, haven't looked 

at their maximum final grade. So, if they had a couple of assignments that didn't 

go, so well. Just check and see where we are at, because this is what's more 

important, we still have two more checkpoints coming up. And there's a lot more 

points left for students to earn or lose. One thing that we're going to be checking 

is that students have at least a ‘B’ for getting the college credit, and that's more to 

protect their college GPA than anything else, and that'll be at the checkpoint three. 

Let's come back and see what their maximum final could be, and what you think 

their progress is so far. We're just going to work with the students to support them 

as best we can. 
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 The researcher went on to share an example of a student who appeared to be doing poorly 

on the high school credit side of the learning management system: 

Here we have [a student with] a current grade of a ‘D’ in the class, but their max 

final could still be an ‘A’. So, this only shows where they are at one moment in 

time, and there's still a lot of points to be had if they get things turned in. So just 

making sure they know that there's still a chance. 

 Teachers shared that they used this information to identify struggling students and 

provided supports and scaffolding to help them finish the semester. It was noted by one teacher 

that checkpoints and deadlines helped students, but were also cumbersome in their design, 

sharing: 

I think the advantage is it helps them like take it a lot more seriously, I think a 

disadvantage would be just like the amount of steps that it takes for a student to 

like, go through all of their assignments, and then re upload them to another spot 

as one. 

 Juggling between the two LMS systems proved to be challenging in various ways 

throughout the semester. These observations were recorded and shared with the research team. 

A major academic support theme was student exemplars. Teachers asked at multiple 

times throughout the semester to see what high quality work at the college level looked like to 

adequately push their students. One teacher noted that showing students exemplars prior to them 

submitting their work “Might really help high schoolers see the level of either detail or 

organization or formatting.” Another teacher shared how seeing example would help them in the 

lesson planning process: 

I love examples. Even, when I used to design, I am not great at nothing. You give 

me something and say, ‘Okay, this is what we're looking for.’ I look at the 

specifications and man, I can innovate a lot, but I am not good without knowing 

where I'm going. 

 Other teachers felt that exemplar lessons would be more helpful than assignments and 

were very interested in seeing how the same classes were taught on campus by Purdue 

instructors. One teacher commented “One thing that I feel like I really need is just more of an 

idea of what I should be teaching. I would almost be, it would almost be nice to be able to watch 

some of these being modeled.” They were not alone, as a different teacher voiced a similar idea: 
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Yeah, I think with teaching someone else's course, and granted, I know we want 

to make it our own in some ways, but this is definitely a Purdue course. That kind 

of stuff [such as access to recordings of lessons] will really just make, I think, 

teachers feel better about what they're doing. 

 Responding to feedback, the researcher provided several examples for key assignments 

throughout the year. Some examples were specific to how the university adapted requirements of 

group videos for Covid-19 regulations, as the researcher shared “I want to show you guys an 

example from the summer where we did the same exercise. So, they had some virtual students 

and how our still able to make that work. Let's try one more time.”  

 At other points in the curriculum, the researcher identified articles that would support 

teachers in communicating key concepts about the course. Here the researcher is quickly 

summarizing key points from a preparatory assignment to share with students: 

There's an article, here, that's five pages. It looks like a lot, but it has some really 

good examples in there, and here I have it pulled up. So, this is from Stanford 

Graduate School of Business, but it's specifically about this whole design thinking 

for social innovation concept. So it's showing the students this is not just a Purdue 

thing, this is not just a high school thing, this is a much more broader application. 

 At one point in the semester the school had closed due to Covid-19, and teachers found 

themselves trying to adapt an in-person groupwork curriculum to a virtual format. The researcher 

shared lesson presentations and student work created in the spring of 2020 as a resource for 

teachers to modify as needed at a weekly meeting, highlighting “So along with the agenda for 

today, I included some other attachments. There's some PowerPoints from lessons 20 on out, and 

there's also a segment of the student journal, with examples of what lessons 19 and 20 would 

look like.”  

 As teachers prepared their students for the final project, one asked “Is there a place where 

there are, you know, clear exemplars of kind of the end in mind, like I know, we showed in June, 

we did the PD some like example of presentations?” The researcher was quick to respond with 

multiple videos embedded in the curriculum, “Yeah, I think in the Lesson 14 prep there's a peer 

insights with The Door Man video. It's an old Tech 340 solution, about six minutes, and that's a 

good end in mind solution.” The researcher also found the video shown in summer professional 

development in a later lesson to share with the teachers, “So that Booster Buddies video that we 
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saw over the summer with the rocket ship for giving the different shots in the kids’ arms at the 

hospital? That is here, and it's about 12 minutes long.” 

 The researcher defines academic supports as supports that were provided to assist 

teachers in providing feedback to students. These were ongoing throughout the semester and 

included discussions about grading, providing exemplars, and providing lesson examples. These 

are similar but differentiated from curricular supports in that curricular supports focuses on 

navigating the Implementation Plan and modifying the curriculum, which are described in the 

next section.   

Curricular Support 

 While academic supports were specific to grades and feedback, curricular supports 

throughout the fall semester focused on delivering the curriculum. The main supporting material 

for the course is the Implementation Plan, a 221-page Google document that is used by 

instructors on campus. This is a ‘living document’ that contains not only lesson plans, but many 

other pieces of information, including weekly meeting notes, email templates, and procedures for 

undergraduate teaching assistants. 

 Some teachers found difficulty in navigating the pages of the document, noting they felt 

it was “cumbersome” or that “it didn’t load half the time on my Chromebook.” Another teacher 

commented they felt it was not organized enough, stating “For me, sometimes the document that 

Google Doc is so fragmented, it's not like in bullet points.”  

 Not all teachers shared this viewpoint, as multiple teachers successfully navigated the 

document routinely. One teacher described how they utilize the Implementation Plan in prepping 

for each class period “I usually just look over the Implementation Plan and the templates and 

look over the homework that they're expected to do.” Another teacher commented on how they 

appreciated the recommended time to focus on each activity: 

The first thing I'm kind of focusing on, I go to the [Implementation Plan] and look 

at, okay, what are the time stamps on some of the main activities? And then I kind 

of look to the assignments and say, ‘Okay, what do I need to make sure that by 

the end, students are comfortable submitting or moving on and completed?’ So, I 

mean, that's been pretty helpful. 
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 These teachers found value in having a guide to outline each lesson, reflecting on how 

they felt better prepared for each day’s lessons “I think everything that's in the Implementation 

Plan, does a pretty good job of running you through the classes.” It was found that teachers may 

use the lessons exactly as written in the Implementation Plan or use the document as a guide 

when creating more personalized lessons for their classrooms. One teacher shared: 

The Implementation Plan, I usually look at because sometimes there are 

definitions there or like, here's our focus point for the week. If there's a question 

or a topic we're going over, you might have listed out like, ‘This is what we want 

to hear from students’ or ‘Ask this.’ So, you give a few coaching tips, and I might 

pull some of those out. 

 It was also found that some teachers ignored the Implementation Plan partially or 

entirely. One teacher described how they use the information found in the learning management 

system’s preparatory and in-class checklist as the primary source for lesson planning, “I mainly 

look at Brightspace for what the activity is and how to guide students through the in class 

activity. And any key points from their homework.” Another teacher shared a similar strategy, 

viewing the Implementation Plan as a last resort: 

Brightspace got, like, revamped again before the year started, everything that's in 

there gives us a pretty good idea of what to go over as well. I think what 

Brightspace does is kind of helps identify the key points of like what you need to 

go over. And then I feel like the Implementation Plan, like gives you filler content 

and discussion points if you weren't sure what to talk about. 

 Partway through the semester, some teachers found themselves looking for ways to save 

time. Instead of reviewing the Implementation Plan to create presentations, they found that the 

agendas shared weekly by the researcher contained enough detail to teach from: 

I think we realized, like, Man grading takes so much time and all of our other 

stuff takes so much time, how can we cut some corners here, and still deliver a 

quality class and content and we're like, shoot, we don't even need to plan lessons. 

Everything's here. 

 These teachers still modified the agendas so that only information relevant to the lesson 

was visible and reflected on how students could more easily find information by scrolling 

through a page than they could with searching through slides. It should be noted that the 
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curriculum is iterative, repeating activities and objectives while adding depth and expectations 

with each project. At this point in the curriculum students had already experienced similar 

lessons and may not have needed much elaboration to complete tasks and assignments. 

 As noted, another curricular support provided through the weekly meetings, was 

previewing lessons and highlighting main focus points and instructional strategies. The 

researcher would often draw attention to parts of the curriculum that may otherwise be 

overlooked, as demonstrated here where they identified a section of a preparatory assignment 

buried under a description of over 800 words: 

What I think the more important thing is, it's down here toward the bottom, where 

they give examples of how you could approach different projects. So, you have 

value reversal, extreme affordability, and optimization. And then within those you 

can make this as social innovation or product innovation and they get an example 

of projects, that would be a social innovation of a value reversal, or social 

innovation of extreme affordability to show what this could look like. So, when 

they're coming up with their own ideas, they can, I don't know, kind of break it 

down or approach it in different ways. 

The researcher provided tools, such as Gantt charts, and strategies, such as comparisons 

to assignments that students were already familiar with to introduce new projects. Here the 

researcher demonstrated how teachers might walk their class through the expectations of the 

final project: 

I would recommend using the Gantt chart for this. So, if we go back to here, if 

you just read through this column, this should be very similar to project one and 

project two, we just go a little more into depth. So, they have the interviews, they 

still have the benchmarking… 

 Because the researcher had experience as an instructor of the course, they were able to 

preview scaffolding with teachers on assignments that on-campus students would typically 

struggle with. In some cases, the wording or formatting of assignments may result in 

misinterpretation by students (see Figure 37), as identified here:  

It also says on the worksheet to respond to them below and include a plan to 

address each feedback item. So, it's intending for them to respond in this space 
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here with what they're going to do about those items in the table, not just these 

columns, but also to respond below here. 

 

 

Figure 37. Assignment Sample with Unclear Requirements due to Formatting 

 

 One stark difference between the on-campus course and the high school class was the 

number of students in each class. The enrollment for Purdue Tech 120: Design Thinking in 

Technology courses is typically around forty (40) students, where the high school may have as 

few as eight (8) students in a class. While the pandemic may have contributed to the limited class 

sizes, it is a scenario likely to repeat itself, as it was also a pilot program for upper level, dual 

credit students. Smaller classes offer more time for teachers to engage with students, but also 

shifts classroom dynamics and group dynamics. One teacher pointed this out as they asked the 

researcher: 

I do have a question about like how you see these groups. So, like with my class, I 

have [a small number of] kids. So I for the last project, I broke them in the [a few] 

groups of four. So when they come back [for project three] and you say break 

them into groups, like do you want them in the same groups or different groups? 

Or how do you foresee that? 
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 On campus students are encouraged to join a group based on their interest in one of 

twelve (12) engineering grand challenges. The researcher acknowledges that the intention of the 

grouping may not be a possibility as they respond: 

Determine groups in whatever way makes the most sense to you. I know if you're 

looking at this, there are so many things that we're trying to do here on campus 

with students that are in class and out of class and having 40 students per class, 

that it may not make sense, for a smaller, high school classroom. So, if you want 

to do teacher choice to group students, or student choice to group them, that is 

fine.  

 Other curricular supports offered by the researcher included assignment modifications 

specific to Covid-19. After one school switched to all remote learning, a teacher reached out 

asking: 

Yesterday, I gave them the assignment of doing the observations, and so today, in 

theory, is the day for them to do all that prep work. But even if tomorrow we do 

that prep work, they're doing it from home, so any suggestions for how to do 

observations from home? 

 There were concerns on what modifications would be acceptable, and how much 

evidence of achievement may be needed for each checkpoint. As Purdue had already modified 

curriculum for students that needed to attend the course remotely, the researcher was able to 

share modifications that the high schools could apply with their students. As students were 

focused on Covid-19 procedures at school, these included using some modifications the teachers 

had utilized in the summer professional development, such as drawing a picture or finding an 

image from the internet to represent something they experienced. Students were also encouraged 

to utilize YouTube videos and documentaries to conduct observations, taking screenshots of 

relevant moments. 

 Online resources that were utilized in the professional development were also modified 

and shared with the teachers to help adapt their classrooms to a virtual environment. Venn 

diagram templates, for example, were recreated as Google Jamboards to share with the students. 

 One of the larger areas of concern revolved around prototyping for the final project, 

worth a considerable portion of the student’s grade. If students could not meet in person, what 
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were the expectations for a functional prototype? The Student Success Coach shared what one of 

his five-person groups did in the spring of 2020: 

So, with each person, they did a different kind of prototype. And this is again 

during Covid, so they weren't next to each other. One person did a 3D model, 

another person made a sketch or preliminary sketch of what they thought it could 

look like. There was a student who had access to a 3D printer, so he made one of 

the ball joint sockets. This student went through and did a quick representation of 

what it could look like with cardboard, and then another student went through, 

and they made this out of Lego or K’Nex, but they made a little robotic base that 

they programmed to drive around. They have some descriptions of the 

functionality, what it was able to do at this point, and this is still leading up to 

what they're going to get it to do next. 

 A teacher asked, “Would you consider that an exemplar?” The researcher responded: 

Given the situation, I was really happy with how this turned out. That they were 

still able, this is four different students and four different states, and they were 

able to split it up and still come up with something that represented what [a 

prototype] could look like as a whole. 

Absences, and providing adequate make-up work, were also a concern for the teachers. 

Whether it be from Covid-19, family emergency, or unreliable transportation, high school 

students find themselves missing multiple days of school. One teacher shared their experience of 

working with a student that had already missed several consecutive days “They emailed me the 

other day wanting to know about just missing so much school. That's part of the problem that I 

mean, they emailed me, and we've had conversations, but I don't know [how to proceed], to be 

honest.” While some assignments had clear modifications, others required the student to solicit 

feedback from a classmate. The researcher offered a modification that would prevent taking time 

out of class, while still meeting the intent of the assignment: 

If they miss a day in class with a supposed to have a partner, they can [get 

feedback from] a brother or sister, they can do that with a parent. If you want to 

[have them provide the feedback instead, they] can look at someone else's project 

and talk about, ‘What did they do for their project? How does it stay together? 
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How do you think this relates to the criteria?’ So, we can modify it just a little bit 

so they can still respond without feeling so overwhelmed. 

 Students were not the only ones who missed class, modifications were also made for 

teacher absences, as when one teacher had to quarantine after testing positive for Covid-19. In 

prepping for a group feedback day, one teacher asked if they might combine groups with another 

class for a different viewpoint of feedback. It was then that the other classroom teacher shared “I 

am out on Friday, but if you want to take them you can. I have three groups.” After some 

discussion, arrangements were to combine classes until the other teacher was able to return to 

their class. 

 The last form of curricular modification documented by the researcher had to do with 

student accountability. Though not part of the curriculum, the researcher shared extra 

assignments that might be created to increase student participation and satisfaction with the 

course. For one assignment this was simply setting a due date for scheduling an interview, as 

they went on to describe: 

Knowing how the students struggled with interviews and knowing that their 

interviews is supposed to be 20 to 30 minutes, I would suggest giving them some 

strategies, and also adding an assignment. If you are okay with it, I will add an 

assignment for you. That way it's there in Brightspace, and you don't have to 

worry about messing with it to confirm when they are interviewing different 

stakeholders. [The assignment documents] that they've made contact with them, 

and they set up a time to have a 20 to 30-minute conversation.  

 The researcher found that many on-campus students often waited until an assignment was 

about to be due to start working on it, a trend that was even more apparent with the high school 

students. Creating an assignment to schedule an appointment not only pushed students to make 

those connections early, but to follow through after they had been confirmed. 

 Another form of student accountability came not from an assignment, but from a 

resource. The rubrics for the design journal and final presentation are more in-depth and 

condensed than any others in the curriculum. The researcher had experienced that students who 

did not read closely, often overlooked important aspects of each rubric, preventing them from the 

opportunity to earn full points. While the curriculum addresses this by having the instructor meet 
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with each student group about formatting and presentation planning, the researcher shared an 

interactive checklist with the teachers to save time and act as a supplement (see Figure 38): 

I made a checklist that it's not completely integrated into the curriculum. But it 

does replace that item and gives I think that the students a lot more structure. So 

here's the checklist for the design journal. Below is a checklist for their 

presentation. 
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Figure 38. Supplemental Checklists to Interpret Rubrics 
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Teacher’s Response to Weekly Meetings 

 Frequent communication from the university is one feature of the facilitator model. For 

the piloting of Tech 120: Design Thinking in Technology, the research team chose to make this a 

weekly occurrence, for up to an hour each week where teachers would have time to share 

successes and challenges in the classroom, administrative updates, and receive just-in-time 

support for the upcoming lessons. While teachers expressed some reservations about giving up 

planning time throughout the week during the professional development, the response even a few 

weeks into the semester was overwhelmingly positive. 

 Teachers expressed that these meetings helped to build confidence and provide 

reassurance that they were sending the correct message to their students, as stated by one teacher 

“The kind of support I needed was mainly reassurance that was on the right page. And like I said 

before, you did an amazing exemplar. Perfect. I couldn't ask for anything more.” Another teacher 

reflected on how stressed they were at the start of the school year, noting that there was so much 

information to try to piece together. When asked if the meetings felt overwhelming, taking away 

from some of that planning time they responded: 

The weekly meeting, if anything, is kind of the opposite of that feeling. If there 

was something in an email that I misinterpreted, at least we're gonna get on the 

same page. I think that will be a stress reducer, rather than, you know. Sometimes 

with emails, I think I'm missing something and adds to my stress, but I think the 

virtual meeting, will do the opposite. It will actually help me to go, ‘Okay. Things 

are going good. I have at least an image for the next week.’ So I don't think I'm 

overwhelmed in that way. 

Another teacher commented on how satisfied they were at the end of the year with the 

performance of their students. They shared “I couldn't have, I don't think it would have been near 

as good without you [leading weekly meetings]. After, if I taught this two, three times, okay, I'm 

ready to stand on my own.” They went on to indicate that taking time off from teaching the 

course, if they did not teach it in the spring, they may forget key components needed for delivery 

of lessons and grading assignments. 

All of the teachers expressed the value the meetings brought to their lesson planning for 

the week. Surprisingly, every teacher, at some point in the semester, started teaching off of the 

weekly agendas. One teacher noted that they would occasionally get stuck trying to interpret the 
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Implementation Plan, even showing it to students to try to interpret, before finding the 

confidence to move forward with what they remembered as being the main points from the 

weekly meeting: 

Sometimes to me, it was unclear, and I even had the students read it at times, and 

they're like, ‘Huh?’ But screw it, we'll just, ‘This is what we're going to do.’ You 

know? And I would base that off of the Wednesday meeting. 

 Several teachers modified and reused the agendas as a document they shared with 

students. One teacher shared that on occasion they would remove the administrative updates and 

shared the rest of the plan with the students: 

Once or twice, I even just cut out some of what was in your agendas, and just 

walked them through items that you had already written on our agenda that you 

walked us through. I just removed anything that was confidential that they didn't 

need to know or see. 

 Another teacher shared that creating presentations had become too time consuming, and 

the agendas had become their preferred method of teaching the class: 

Lately, I've just taken the agenda, you've typed up for our meeting notes, and I've 

used that to recreate my lesson. So I'll delete out everything that's not tied to it. If 

there's any personal notes you make for teachers, I'll take those out and make it 

something that when I teach my class, I can just share the lesson outline on my 

screen with all the students and then we walk through items line by line. 

 Another teacher preferred to keep the agenda as set of notes or talking points when 

working with students, indicating that they could have even used more supports if offered: 

I leaned very heavily on your notes. I wish there was more of them. I wish the 

notes were denser. Not denser, but like, I just wish there was more step-by-step 

sayings. And I mean, what you what you have is good, I just want more. I teach 

off of those notes. 

 Other teachers used the agendas to create presentations to share with the students. Even 

though the teachers had experienced much of the curriculum over the summer, they indicated 

that the just-in-time support of the weekly meetings helped bring clarity: 

That has helped me more than the summer did. I actually take our notes, and like I 

said, yesterday, I put it into just a really short presentation so that they know what 
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to expect in the lesson, and I try to expand upon some of it because some of the 

directions are a little vague. 

 Another teacher shared a similar comment about using the agendas to plan their lessons, 

indicating that it had an advantage as a time saving measure: 

When you go through what's coming up, it at least gives me an outline, and makes 

it much faster and easier to put together lessons. I think, earlier in the year, it 

could have taken me up to two or three hours to plan a lesson, and now it could be 

as short as 30 minutes as long as an hour. So that part's really, really, nice. 

 They went on to share how it also brought them clarity throughout the year of what to 

focus on, or how to break down and explain difficult topics into parts that students could more 

easily process: 

It helps me to see if I'm on the right page, or if there's something I didn't think 

was important and I'm realizing, ‘Oh, that is important’, or ‘Oh, I accidentally 

skipped over that.’ Or if there's something I was confused on how to explain or 

lead, you usually end up explaining, and walking us through it, so then I end up 

not having any questions about it. So that's been like one tremendously helpful 

piece for planning lessons. 

Administrative updates included which students may be having difficulty accessing the 

learning management system, reminders on deadlines and checkpoints, students with missing 

assignments from the checkpoints, trends in misinterpretations of homework assignments. This 

time was also used to schedule class visits from the Student Success Coach and other 

representatives from the university. One teacher commented on how they liked starting with this 

piece each meeting “I also think it's been helpful that we start with some of the administration 

pieces, like students we still haven't gotten this from, and then moving into the big picture and 

any details for the students.” Another teacher appreciated the fact that felt more involved with 

aspects of the course that they normally would not have access to: 

The pieces that I think were always super, super helpful and relevant were getting 

the like administrative updates of, ‘Hey, these students still haven't turned this 

into us’ and just letting us know what issues there are that you guys can see on 

your end that we can't on our end. 
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Other teachers noted how they used this information to communicate with students and 

keep them more informed of when major deadlines were occurring that otherwise may have been 

forgotten: 

I'm glad that you were just continually giving us, like, the announcements, 

because we pretty much just copied those in and sent them to students. I think it 

would have been really hard for us to keep up with all of that without your year-

long support. 

 Teachers commented on how the meetings reminded them of the big picture view of the 

course. One teacher commented on how it helped them shift their focus from what they had just 

completed, to what was coming up next, to a reminder of the end goals of the course with an 

analogy, “I like to be reminded of the forest view of the course and where we are, with giving 

some time for both the trees that just happened and the ones that are coming up soon.” 

It should also be noted that teachers were overwhelmed this semester. Due to Covid-19, 

student attendance was more sporadic than normal, and teachers were constantly modifying their 

lessons for all of their classes to be in person, online, or some hybrid of the two. Even in a 

normal school year, adjusting to a new course can be intimidating, and teachers may not have the 

bandwidth to interpret and deliver lessons effectively. One teacher summarized this in their 

reflection: 

I think it's real easy without a meeting like that, to start living a lesson at a time, 

which can be a recipe for kind of missing and not preparing the way the way that 

would be best for the students. So, I kind of just like that little bit of conversation 

and keeping the view more than more than a couple of lessons. 

Attendance at these meetings were encouraged but were never required. Nonetheless, 

teachers prioritized this time and it was very rare that anyone was absent. One teacher reflected 

on what these meetings meant for them as a facilitator, and why they made a point to be there: 

Those Wednesday meetings, you saw I didn't miss any, you know? It was 

important to me, because you gave me that preview so I knew where I was going 

that week, and then you gave me some details that helped me, you know, where 

and it was perfect. 

All meetings were recorded and shared in the case that a teacher may be absent or wish to 

refer back to them. Teachers appreciated and utilized these recordings throughout the semester. 
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One teacher commented “I had to miss one or two, because some things popped up, but the 

recordings, I checked out those the times I missed.” Another teacher shared a similar comment: 

The first thing that's been really helpful has been those weekly meetings, even 

missing this one, I went back and I looked at the video of it, and that just helped 

to get that that full view of where things are going. It's been nice to view them 

sort of, as a week at a time, that way, I'm kind of looking at the thing that comes 

after them. 

The structure of these meetings encouraged teachers to reflect on their teaching, both 

successes and challenges. One teacher expressed how grateful they were that they were able to 

have a collaborative role as facilitators with the researcher, and not a passive one: 

I think you did a good job, and I would hope other facilitators would do a good 

job, of allowing the space to also be a time to collaborate between the instructors. 

And not be, it wasn't a here's [the university representative] with their presentation 

for the week. It was very much a check in, and as you know, it was well labeled in 

that sense. I think doing that was really helpful. It felt so good. In that sense. 

At the end of the course, many expressed the connection they felt to other teachers in 

both helping others along and sharing frustrations. One teacher reflected “I couldn't have done 

this without the weekly meetings, you know? Like, this was, this was a huge crutch for me. Just 

being able to ask questions and have conversations with [other facilitators] about what they're 

doing.” Another teacher shared a similar comment about the support they felt from their 

colleagues: 

I think, especially, you know, there was both this sort of support with the other 

teachers, because they're experiencing the same student environment that I was. 

Sometimes they would anticipate a problem, or their students would stumble upon 

a problem, like a moment before mine did. And I could see them anticipate that 

coming out really helpful. Or if we, the same thing happened, we could sort of 

talk about it. 

One of the biggest supports that teachers commented on, was that they felt they had a 

place to bring their questions from the week, and they could have those questions answered. One 

teacher shared “It's nice to know where our link is, and it seems pretty clear that if we have 

questions where we need to go.” Another teacher reflected on how disconnected they had felt in 
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other courses when they were the only ones teaching the curriculum, and how these meetings 

increased their sense of comfort that someone else was looking out for them, sharing “I know 

where to go. I don’t feel like I’m alone on my raft. I feel like I know where to send questions and 

emails, and someone’s looking out for our students.” 

 The facilitator model allowed for multiple forms of support throughout the semester, and 

a strong connection between teachers and the university. Teachers communicated at least once a 

week throughout the semester with a university representative, and received just-in-time support 

in curriculum, instruction, and administrative procedures.    

4.3.4 On-going Support – Applications of Professional Learning 

 The professional development from the summer was designed to provide teachers with 

experiences that may help them throughout the semester. This section focuses on what teachers 

were able to directly apply throughout the year to their classrooms, how it impacted teacher 

confidence and preparedness, and missed opportunities of teacher identified needs to include for 

the next professional development. 

Professional Learning Experiences in the Classroom 

 Teachers found that one of the advantages of the summer professional development, was 

finding new strategies and tools to use with their students. One example would be including a set 

of countdown timers built into the presentation slides - one for students to present a topic, and 

second to collect feedback. The teacher reflected on how it helped their classes: 

I do think that like, that tool is very helpful for the high school students, 

especially as having just a timer to keep them on track. Other times they might get 

carried away with asking questions, or not being motivated enough to get started 

right away. So, if we put the pressure of time, then they start to, like, feel a little 

motivated to get the work done. 

 Other teachers found that they had only utilized one form of brainstorming, and new 

methods for brainstorming was helpful in their class. One teacher noted how this helped their 

students to generate more ideas: 
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The brainstorming techniques I thought was useful. From our perspective, within 

the design thinking, we've kind of always like brainstorming the bunch of post-it 

notes on a wall. It was both fun, and a good way for us, because sometimes our 

students do kind of get in that brainstorming rut where they come up with two or 

three ideas, maybe five ideas, and it just stops. So it was that was a nice bag of 

tricks that stood out to me as something that helped later. 

 Another teacher focused on brainstorming techniques as well, identifying more with the 

way in which it was delivered. They commented that when they observed the lesson over the 

summer, they took notes on different qualifiers that were used with students to help them shift 

their thinking though the brainstorming process, they shared “I just recall that we used like three 

specifically, that we heard them say, that weren't in the curriculum.” 

 For one teacher, it was not a new method or tool, but being reminded of one they had 

experienced before. They shared that format for the design project they completed before the 

workshop started was something they were familiar with, but was helpful later when walking 

students through assignment expectations. 

The design sprint, that's always a, that was a good experience to walk through. 

Again, as a teacher, I'd done something similar before, but it's been a while since I 

did the design sprint. To sort of re-experience it helps when you're sort of 

facilitating that with the students. 

 Lessons that teachers experienced over the summer continued to provide context that 

helped with facilitating meetings throughout the school year. The researcher would often provide 

a short reminder of what the lesson was and who taught it to describe and discuss what 

modifications may be needed for student engagement. As a short sample, throughout the 

semester the Student Success Coach shared the following with the facilitating teachers at a 

weekly meeting: 

“So, meeting three, this is the one that [teacher’s name] modeled for us over the 

summer. You're watching that video with the hospital… 

 

“So they've just finished their what how, why observations? This is actually the 

one that you [teacher’s name] led us on, during the summer.” 
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“Lesson seven is the one that [teacher’s name] modeled for us, this is the 

information literacy.” 

 

“We just finished interviews for going to thematic identification. This is the same 

kind of thing we did over the summer with [teacher’s name]. So you have the 

Venn diagram” 

 

“Okay, so ideation. This is what [teacher’s name] modeled for us.” 

 

“Lesson thirteen prep, there's that Sealy spoon video. This is the same one where 

you talked to this team over the summer.” 

 Other professional learning experiences that were incorporated into the fall semester 

included the recruitment panel that teacher had met with. The researcher pointed out to the 

teachers that the university would finish before the high school, “So it looks like if I go over here 

to our calendar, Purdue is over on December 4, but [your school] still continues for another week 

and a half after that. Is that correct?” The researcher went on to offer support in filling some of 

those days with students through end of course surveys, viewing the judging of a design 

competition that both on-campus and dual credit students would be participating in, and offering 

to schedule time for so a representative from the recruitment panel to meet with students: 

We also had over the summer, that recruitment panel, and they talked about the 

transition to Purdue. They shared some things [students] could do over the 

summer, having academic coaches, different associations that support women in 

technology, minorities in technology, and other resources that are available to 

help students ease that transition, and they sounded like they wanted to come back 

to [your school] and do some kind of a presentation. But to my knowledge, they 

haven't done that yet. So that might also be one of these days, where if you are 

interested, I can give them the range of dates, and set up something where they 

can talk to those students, it feels like a nice place in the semester once they finish 

the course [to say] now, here's the next steps. 
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 Teachers, having already experienced the discussion topics, were able to make a more 

informed decision regarding the value of having such a guest speaker, and identified aspects of 

the presentation that should have more or less focus for their students.  

Another theme from the summer professional learning experience, however, was finding 

a connection with the lessons in which they had participated. Multiple teachers shared how they 

were able to use their personal experiences in talking through the curriculum with students in 

various lessons throughout the semester. One teacher shared: 

It helped that as we walked through it, they would have finished step one, and I 

could say, ‘All right, so you just finished up one, maybe you've written some 

things like this.’ ‘When I did the summer with another teacher, these were some 

of the things I noticed as I talked to my user.’ And I can say ‘Your user is 

different, but…’ You know? How we can pull out this sort of experience of being 

in the project, that was helpful. 

 Another teacher shared a similar experience. They remembered conversations that took 

place around different scenarios in one part of the curriculum, and had the researcher share 

documents from the summer to help facilitate discussions with their class: 

When we had to watch the video about, you know, empathizing, or trying to 

figure out what the people in the video were feeling, doing, whatever. Having 

gone through that experience, I was like, ‘Oh, this!’ You know? And I went back 

and actually had to go to you, because I couldn't find where we had recorded all 

that information, and it was within that presentation that I can't remember who 

gave. But anyway, yeah, that allowed me to actually help the students, because I 

could actually sit down and ask them questions based on our conversation, you 

know? As a group. And the contributions that everybody made during that lesson 

really helped [the students] to understand. 

 Both the teachers and the researcher were able to utilize many of the experiences from 

the summer professional development to enrich the experiences of students in the fall. 

Preparation for the Fall 

 As part of the research throughout the semester, teachers were asked to think back and 

reflect on how the professional development prepared them for teaching in the fall. Some 
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teachers pointed out the value in knowing who to contact and the roles and responsibilities of 

various university representatives. Other teachers appreciated the time each morning of the 

professional development to reflect and ask questions with the KWL charts.  

Some experiences were longer lasting, such as calibrating grading expectations. In their 

final interview, one teacher reflected on the importance they saw in not only checking that their 

expectations for students were inline, but that other teachers were in agreement, stating “I found 

the grading piece where we all tried to calibrate how we would grade something and then we 

talked through our thoughts. I thought that was super valuable.” 

Teachers expressed that having time to interact with materials increased their confidence 

in navigating materials for lesson planning. One teacher reflected back to the time allocated to 

navigating the LMS and Implementation Plan, sharing “I feel like having an introduction to that 

over the summer helped us to kind of know how to use the resources and how to plan those 

lessons.” Another teacher shared a similar comment, noting how struggling with interpreting the 

curriculum in a structured environment helped them feel more independent throughout the year: 

I forget what the document is called, that had all the content in it, but to give us a 

chance to struggle with it on our own, and try to piece it together and be able to 

discover, ‘Okay, this is where things aren't making sense. I now have questions I 

can ask.’ ‘Here's my thought process’, and then trying to articulate that back. And 

then getting feedback from you guys on like, ‘Hey, here's how to interpret these 

pieces, and this stuff that was in that list isn't as important to actually have in a 

presentation or a slide, that's more of your own personal knowledge’, like just 

learning how to navigate the materials.  

 One theme that all of the teachers shared, was an appreciation for modeling a lesson. For 

some teachers, one of the values of this was hearing input from colleagues, and seeing how 

lessons were approached in different styles: 

Getting to hear from colleagues and peers just what they liked about the lessons, 

and what areas or ideas they have to improve it, or just other ways of doing it. 

Because no one way is going to meet every student's needs. I think it was good to 

have that collaboration. 

 Another teacher shared a similar comment. Focusing on not only how it could be 

delivered, but how they might adapt it to fit their teaching style: 
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I'm a big fan of seeing how somebody else would teach it, and then being told, 

feel free to make it your own. I think, if I haven't seen it, in some sense, I kind of 

have this back of my mind fear of missing out on really what is supposed to be 

happening, or focusing on the lesson plan and not the learning. So I'm a big fan of 

seeing a lesson given but then being specifically told, feel free to make it your 

own beyond that. 

 Not all teachers felt the same way in learning from others. One teacher commented that it 

was their own experience of piecing together a lesson and presenting it as if it were their own 

students and classroom that was of most value to them: 

The individual practice, like I, I think I gained the most just from the one that I 

taught. Like I didn't, I didn't necessarily learn as much from I mean, I learned 

from the other people, but I think it was most helpful for me to just go through the 

process. 

 One point that was clear from talking to the teachers was the value in engaging with the 

prep and deliver of a lesson. One commented “The modeling teacher teaching lessons, I think, 

was definitely helpful.” Another teacher indicated that “I think the, like the being able to do a 

model lesson was probably the most useful because it helped us interact with like the, the course, 

outline, and kind of understand how it all fit together.” Others felt it gave them more confidence 

throughout the school year when teaching the same lesson: 

The day that I had to do the assignment, like, I knew that one. Like, that was what 

was nice. I had deep knowledge of that, and it was, you know, I don't know if it's 

because I was assigned it or because I genuinely liked it, but I really resonated 

with that particular lesson because I knew that lesson, and it made that lesson 

really easy to teach. 

 One teacher was quick to point out that it was not the same as a classroom environment. 

The participants were model students and the environment was virtual, but the experience was 

effective enough for a skills transfer. The teacher shared: 

I think it was very helpful to have each of us teach a lesson. Um, we didn't quite 

get the feel that you would have with students, but it was nice to have experienced 

some of the lessons and the way it went. That was definitely useful. I'm not sure 
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how to push that to be more classroom, like without it, having real students, but 

it's definitely a useful thing. 

 When asked if other lessons would have been more helpful or representative of the course 

structure and materials, one teacher offered “I think that it, they did a good job representing the 

work that students would do in class.” Another teacher pointed out that seeing more examples of 

the curriculum, especially from the first half of the course, may have been beneficial, reflecting 

“Now that I'm looking back, for me, it just would have been more experience working with the 

material. And that's all. It's been because going through [Project 1 and Project 2], is helping me 

get them through [Project 3].” 

While providing more opportunities for teachers to engage with curriculum is tempting, 

there is a balance to be found with cognitive load. One teacher shared an experience they had 

with a different course: 

Okay, I'll be honest. When I taught another class, they made us [go through the 

entire curriculum], and it was so accelerated. I had absolutely no summer that 

year, and it was, they gave us too much. Then I started the school year and had no 

break. And now, I wouldn't want to do that. 

 From clear expectations on grading assignments to preparation to deliver content, 

teachers reflected on many ways that the summer professional development helped to prepare 

them for facilitating the course.  

Missed Opportunities 

 It was noted that teachers were asked to think back and reflect on how the professional 

development prepared them for teaching in the fall in interviews with the researcher. During this 

time, teachers were also encouraged to reflect on items that would have better prepared them for 

the fall semester, or changes they would make if the professional development were to be offered 

again. Suggestions included providing more of a course overview, providing details on 

assignments that teachers struggled with throughout the year, and procedural suggestions for 

teacher engagement. 

 A suggestion offered by more than one teacher, was seeing Purdue instructors teach the 

course. Throughout the semester, teachers questioned if they were focusing on the right topics 

and providing comparable feedback to the on-campus instructors. Upon request, the researcher 
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was able to acquire recordings of several lessons, and provided these to the teachers. One teacher 

thinking of how recordings may serve as a reference point throughout the semester commented 

“We eventually got some video of some lessons. It would be it would be nice to maybe have like 

a full repository at some point of lessons being given.” Another teacher made a similar comment, 

focusing more on a discussion around lessons than a repository, sharing “I think it would have 

been nice in the summer to maybe have an opportunity to either observe or through video 

somehow see how some of the key lessons looked in the college setting.” 

 Along similar lines, other teachers were looking for more feedback that they were in line 

with university expectations. One teacher commented “What bothered me was whether I was 

doing it well enough to be Purdue standards, and I wanted to make sure I was. That was like, 

super important to me.” Another teacher was more specific, indicating that they stressed 

throughout the semester if they were providing the same supports as university instructors. 

I like the examples of the lessons, and going through them, and creating them, and 

giving the lessons to the group. I would have liked a little more feedback. Not 

from the other people that were attending necessarily, not that their information 

isn’t valuable, but more from [the research team], and you know, those of you that 

actually teach the course at the college level, because I stressed over ‘Am I 

meeting the needs of what you expect of your students?’ I want to make sure that 

I am on that same level presenting, and expecting, and grading, and doing 

everything that you do. 

For some, they left the summer professional development without a clear big picture 

overview of the course or how the individual lessons fit in. While lessons were mostly 

sequential, they were not strictly so, causing some confusion. The pre-workshop activity was 

from the prep work in Lesson 4, and the lesson that was modeled on the first day from the 

research team was also Lesson 4. Teachers then went on to model Lessons 3, 6, 7, 8, 10 in that 

order. The teacher shared the effect this experience had on their understanding of the course: 

I do things sequentially. I'm looking for milestones, and what do I need to do to 

meet this, or I need to do to meet that. And so we kind of jumped all around, we 

didn't, you know, take things step one, step two, step three, and I didn't realize, I 

didn't have the big picture yet. So, when we were jumping around, it was, you 

know, I was in a void. I didn't know where things were going, and I don't, I'll be 
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honest, I don't deal well, with that, you know? I kept trying to just go along with 

the program. And I always assume I'm going to have clarity at some point. 

 When asked what that meant for preparing for the semester, the teacher commented: 

I did not feel prepared. When I started, I didn't feel prepared. Only because I'm a 

person that likes to see everything before I step in, and I'd like to know what I'm 

doing, and it was a little bit, I felt like it was a little bit sporadic to be quite honest. 

I didn't necessarily see the connections. 

 Another comment from teachers was that they wished they had engaged more with the 

prep work for each lesson, and they would have if it were required. Prep work was modified such 

that six (6) lessons in four (4) days would be manageable in a couple of hours, but when 

presented still seemed intimidating. When answering a question about the amount of prep work, 

one researcher responded: 

You had posted a question [in the chat] about reading all those pages for 

tomorrow. Good, good point. So, what we'd like to do is engage you to the extent 

at which you're comfortable and accessible. So the teacher that's running that 

meeting three POV tomorrow, we'll be making some assumptions that you have 

looked at that. Everyone has looked at the material, just like the students would 

have looked at the material before class, but we fully recognize that you all have 

other distractions that are occurring, and you are literally just wrapping up grades. 

So [teacher] and everyone, if you have a moment to skim over those, the 

preparation for Meeting 3 for tomorrow, that'd be great. If you don't have a 

moment, then we'll just get by there as well. So just engage in this to the extent 

that you're able and comfortable, and if you are overwhelmed for a moment, and 

you can't get through the couple of pages for tomorrow, that's fine too. 

 The teacher interpreted this statement to mean that all readings and prep work were 

optional, sharing: 

This summer, you gave us the option if we wanted to do the pre-class 

assignments. We could, but I did not, and I think that if I had, it would have 

helped me to see a little bit more of what's expected of students before class. So 

maybe, maybe not all of the guests lessons that you go over in the summer for 
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teachers, should you require them to do the pre-class work, but maybe just one of 

them. 

At the end of the semester, teachers identified the lessons that posed the greatest 

challenges to students and offered suggestions for future iterations of the course. Two teachers 

focused on terminology, and how some reoccurring terms in the course felt unfamiliar. One 

teacher suggested including lessons with these terms as part of the summer professional learning 

experience, sharing “Now we're getting into lessons where we're talking about like, models, and 

using vocabulary that might be new to staff and students, and it might be helpful if one of the 

guests lessons over the summer might include that.” Another teacher focused on how adding a 

glossary may help to streamline the course, as it may be difficult to know what teacher are and 

are not familiar with: 

A glossary of terms, and maybe the definitions, and perhaps an example beside it, 

I think could be super helpful. It was just the constraints and criteria, Lesson 15 I 

think, that had me think of that, because, again, those aren't terms that we use at 

our school. Like the ‘criteria’ is one where what we use is ‘design requirements,’ 

so that one was very easy to understand. 

Another resource that teachers identified they could use were a set of presentation slides 

for the lessons throughout the course. Teachers indicated that they wanted something to help 

organize the lessons and reduce the prep time, not wanting a lot of details, but rather “More of an 

outline. And, you know, when somebody gives me a PowerPoint, I turn it into my own. What 

works for me. But it gives me kind of that boilerplate or outline or something.” Another teacher 

acknowledged that the researcher shared presentation templates to help teachers transition to 

being online, pointing out that this could be beneficial throughout the semester: 

I've been meaning to try to get into the habit of sort of creating some kind of a 

slide deck, not because I want it to be overly prescriptive and luxury, but 

something to sort of pace me through the things I want to discuss. So, if there was 

some common document in that way that might, you know, still kind of not feel 

too lecture prescriptive. I know you shared that one thing at one point, but having 

a set of those might be beneficial. 

Some suggestions for improvement in the professional development were more specific 

to individual lessons. One teacher indicated that decision matrices were a new concept for them: 
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I had seen decision matrices before, but I don't know that I've necessarily taught a 

complex model of it before. Normally, it was like three rows, three columns with 

Yes/ No. So I think like I didn't have too much of a hard time with that, but I think 

that one like that would be great to have had modeled for me. 

Another teacher felt that they could have used more guidance deciphering the grand 

challenges for engineering. These challenges are what students use as inspiration for their final 

project, and teachers felt they would be more confident with more examples of how to introduce 

them to their students. One teacher shared: 

I feel like the one piece that I wish we would have hit this summer was like, the 

actual grand challenges and going through all of those. Maybe I just forgot if we 

did do those, but in explaining the last project, and like setting up the grand 

challenges, and like getting them to pick topics. That was something that we 

didn't cover from what I remember this summer. 

Other suggestions focused on the delivery of the professional development and the level 

of teacher engagement. One teacher felt the prototyping and design journal could have been a 

bigger component, suggesting:  

It's got to be very intensive. And, and, and try to work through as much of 

everything as you possibly can. You know? Have that be part of it. Have them 

work on part of the design journal. Have them do a prototype. Have them be a 

part of the competition, and you, you still only have one week to do this, but just 

say, ‘Okay, in one day, you're going to come up with a prototype.’ You know? So 

that everybody can see the process from beginning to end, and in kind of a bigger 

picture way. 

 Other teachers felt that too much detail was provided on certain parts of the curriculum, 

such as the peer evaluation software that students would use throughout their final project. The 

research team provided a brief overview of what the software was, and then asked the teachers to 

engage with it to provide false evaluations of their peers (see Figure 39) for about thirty minutes 

(30).  One teacher reflected “The CATMEs that we do, and then the explanation of that, I do 

think, uh, what was a little bit confusing.” When asked to explain, they offered: 

I think that maybe having some of that training as we went might have been a 

little less overwhelming at the beginning. Like, maybe in the summer training, 
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just saying, Hey, we use this tool CATME for students to rank themselves and 

their grade is dispersed, you know, based on that multiplier of how they're rated. 

Like, I think that probably would have been enough for the summer. 

 The teacher indicated that the support they received during the school year was sufficient 

for leading their class, but the experience over the summer was too short for a full understanding, 

and long enough that they were confused about what it was or why they were using it. 

 

Figure 39. False Evaluations for Peers using CATME 

 

A couple of teachers found that they thought they knew what how to interpret rubrics 

from their summer professional learning experience, but the last two rubrics were more 

complicated than they had anticipated. While time was dedicated to having teachers read and 

have the chance to respond to these more complicated rubrics during the professional 

development, it was noted that their interpretations were not directly challenged. One teacher 

suggested reading rubric items out loud to provide the opportunity to ask questions about them: 

I'm just thinking on their pitches and their design journals. I think there were 

some pieces there towards the end, that may need walking through. Specifically, 

the design journal submission. Like, walking through that rubric, having the, 

teachers read out each piece, and then giving them a chance to ask questions. If 
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they don't have any, then move on. Or, you could just highlight what each piece 

means. 

 It should be noted that these suggestions for modifications to the professional 

development were compiled from both mid-semester interviews and final interviews with the 

teachers. This was after they had experienced the curriculum and could identify where supports 

prior to the start of the course may have been beneficial. All suggestions were documented and 

shared with the research team. 

4.4 Positive Reception of the Facilitator Model 

 Throughout the semester, teachers reflected in interviews with the researcher on the both 

the course, Tech 120: Design Thinking in Technology, and the facilitator model approach 

utilized to allow students to earn dual credit. While this research does not focus on the 

effectiveness of the course curriculum, components of the curriculum contributed to the 

preparation and supports of teachers and as such are included here. Reflections on their reception 

were capture in three main categories, the structure of the course, student reception, and teacher 

reception.  

Course Structure 

Throughout the semester, teachers shared how much they enjoyed the structure and 

organization of the course. One teacher reflected on student reception regarding the transparency 

of assignments expectations when compared to other high school courses: 

They just liked how Brightspace was structured so they always knew what the 

pre-class assignments were and the in-class assignments, whereas for us, at the 

high school level, we don't have every assignment mapped up for the entire 

semester right away. It might be that students find out the week before, or a 

couple of days before what we'll be doing the next day in class. So, I think that's 

been very helpful for our students. 

In addition to assignments, many teachers shared in weekly meetings and individual 

interviews that discussions about the assignments were invaluable. The course curriculum 

encourages students to process and synthesize readings, resulting in student led discussions about 
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the course content. One teacher shared “I love the discussions.” When prompted, the teacher 

continued, “I think I think everyone is learning. I love that this model, you know, we have these 

discussions over [so many things]. I go back to the Vietnam malnutrition, looking at what's 

there.” This particular example identified family outliers who were not malnourished to 

incorporate design thinking as a procedure instead of a product to aid other families in the area. 

The teacher continued, “Just because you're coming up with a solution doesn't mean that you 

have to do something different, maybe there is something out there that's working use it, you 

know, don't throw the baby out with the bathwater.” 

Teachers found that when compared to other similar design courses offered through the 

high school, the Tech 120: Design Thinking in Technology curriculum allowed students to 

engage with their projects for longer periods of time, allowing for a depth of skill development. 

This added time led some students to describing the course as easier, even though the 

expectations were higher. One teacher shared: 

One of our students took our [design] course last year. He said that he likes Tech 

120 better because he said it feels easier, but like not that the work is easier. He 

said the work is a little bit harder, but the class is easier to follow because of the 

way that you guys have it structured, and that you get more time to work on 

projects. 

In addition to more time to work on projects, the course is designed to iterate on key 

skills. Students have a short amount of time to work on Project 1, then apply those same skills to 

Project 2 where they are using the same skills and structure with higher expectations. Project 3 is 

even longer than Project 2, and again, utilizes the same skill set while increasing expectations. A 

teacher summarized this process: 

I think that what Tech 120 does, is it does a better job of setting our students up 

for success of, ‘Hey, you do a really short project at the beginning, then a slightly 

longer one, and then you get several weeks on your big final project and enough 

time to prototype and really dive deep into all of this.’ 

 Teachers continued to make comparisons of the course curriculum with similar design 

classes throughout the semester. The researcher documented these comparisons and shared them 

with the research team. 
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Student Reception 

 Teachers had much to share about the student reception to the Tech 120: Design Thinking 

in Technology curriculum. Just as one teacher had identified the advantages of an iterative 

curriculum, another teacher shared a similar comment from a student: 

He was just saying that he really likes that because the project is spread out, like 

the class is spread out over an entire semester rather than it like changing every 

six weeks, it forces him to dig deeper into concepts he was already familiar with, 

and he really liked the challenge of thinking deeper and harder. 

This idea of digging deeper into concepts students were already familiar with was one 

that multiple teachers voiced. One shared “I think they definitely felt some connection to what 

we've done at the school in the past with design thinking, but I do think that they saw the 

differences, and they felt that it was a level up.” 

As previously documented, the course structure, introduction of a Student Success Coach 

from the university, how students interacted with materials, and the depth and rigor of 

assignments were not typical experiences in other courses students were familiar with. 

According to teachers, students associated the course with Purdue University, and many 

indicated an increased interest in matriculating after high school. One teacher shared an 

observation, “Without having directly asked them, I think that some of them are more interested 

in attending Purdue, or a college in general, after Tech 120. Most students said they really loved 

the course.” Another teacher indicated that not only did students seem more interested in 

attending Purdue, they enjoyed the challenge “I think students are more interested. I think a lot of 

them said how the design thinking process really ‘clicked’ for them, and I think they really 

enjoyed the challenge of being in a college class.” A third teacher shared similar comments, 

noting that in spite of the complications of participating the course during Covid-19, students 

gained confidence that they would be successful at the college level: 

My particular group loved the class, hands down. They enjoyed it. You know, we 

had we had some mishaps, of course, with the Covid and everything. But yeah, I 

would say they are more interested in coming [to Purdue] and have a little bit 

more confidence that they can handle themselves in a college class. 
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In addition to students feeling an increased sense of confidence, they were also motivated 

to succeed. One teacher shared how excited their students were that they had the opportunity to 

even participate in a dual credit course: 

They're excited about it, and they want to put their best foot forward. Um, it might 

be for one or two students that there might be a little bit of anxiety, but I haven't 

seen like, I know what the anxiety looks like for students and other courses, and I 

don't think it's the same thing that I'm seeing for Tech 120 students. They are 

concerned about, you know, wanting to do it quote, unquote ‘Right.’ I think it is 

definitely more of just excitement that they even have the opportunity to take a 

dual credit course. 

 This was an observation shared by other teachers as well. Another teacher shared the 

enthusiasm students had when approaching the course, “I think the student buy-in has been 

100%. I think just framing it as ‘you're getting college credit’ is enough for most of them.” A 

third teacher talked about how student motivation made for an exciting class to teach, sharing 

that they have “[just under 15] kids that are really highly motivated, and really want to be there, 

which is just always fun to teach a group like that.” 

 In order to enroll for dual credit, students had to apply to the university. Since the 

decision to accept or deny these applications happened after course loading, several students 

ended up in the course for high school credit only. While this could have been disappointing, 

teachers shared that these students were just as motivated as their dual credit peers: 

All the students that are taking the course without credit, they wanted to take it for 

credit, and it was either Purdue didn't approve their application, or something 

didn't get submitted on time. So, they were disappointed about that, but rather 

than just not taking the class, they were so interested in the class anyway, that 

they're like, ‘I'm still going to take it.’ And so, it's not changed the dynamic of our 

class at all. They are equally passionate, equally engaged, and they treat it just as 

serious as our for-credit students. 

Teachers continued to comment on the level of student engagement throughout the 

semester. At a mid-semester interview, one teacher shared that the students level of interest and 

engagement had increased since the start of the semester “I think it's been positive, just they've 

been a lot more engaged in their course content and taking it really seriously.” Another teacher 
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shared a similar comment in a meeting in early October, noting “We've seen some increase in 

engagement for some students, and they seemed they seem to be really excited.” Going on to say 

“I just think overall, students ask questions in the class when they have them, and they're just 

really excited and eager about the class.” A third teacher noted that students were forming their 

own groups to work outside of class when Covid-19 complications made interactions difficult: 

I've got a great group. I could not even be there, and they would get most of it 

done, you know? Everybody shows up, if they don't, they're calling each other. 

They set up their own meetings, they have everything. I stay on in a main chat, 

and they keep coming back to me asking questions, and then they go back to their 

own Hangouts. It's just been a good experience all around. 

Throughout the semester, teachers also noticed an increase in the confidence of their 

students. One teacher shared an ‘ah-ha moment’ they noticed with their class when they realized 

that the work they were putting into assignments would be acceptable at a major university: 

In some of the early phases, I think they went 'Oh, this is this college? Okay. 

Okay.' I think they're trying to run into some of the growth pains that really any 

college student would run into. But they, they were ready. They're ready for that 

as much as you know, your average college student would have been. 

 Another teacher noted how proud some students felt after receiving a perfect score from a 

college instructor, sharing “They were very, very confident. A couple of them, like hands down, 

they thought they were perfect.” Other teachers found that this confidence translated into growth 

with working in a team and taking on leadership roles: 

I think we have several students who were already confident, and they now feel 

more confident in approaching college. Some of them ended up being natural 

leaders for their team, and actually showed a lot of growth in their leadership 

abilities of like, you got to include your team members. You can't exclude them 

from conversations or discussions or decision making. 

 Teachers identified that along with motivation and confidence, there was a sense of 

belonging and pride shared by students. One teacher recounted the anticipation felt by 

upperclassmen, and their role as a teacher in encouraging them: 

I think that there probably was a feeling of belonging of, ‘Hey, we're doing this 

dual credit course, isn't that kind of cool?’ Like, we're seeing that the 



 

 

213 

upperclassmen may kind of picture their foot going out the door and into the next 

space. I think there is sort of, there was a little bit of pride there. I think it can be 

something that is ramped up, and we can foster that more, but I do think it's there. 

In addition to being proud of earning the course credits, teachers shared how proud 

students were of the assignments they were completing. One teacher related this to the 

enjoyments the students found in the course, sharing “I think they are proud of, for the most part, 

of what they're doing. And they do like the class.” 

At the end of the semester, students were left in anticipation. They completed all of their 

course work, and submitted their final project, and now there was nothing to do but wait to see 

how they did. In a final interview, one teacher shared: 

I think a lot of them after [they submitted the last checkpoint], they were sort of 

proud of what they did, and they seemed to really, you know, realize their 

capability. I think that they might still feel right now unsure themselves. I think 

that many of those students when the course is done, and if they've earned credit, 

they will feel very capable at that point. But I think there's still a little bit of, ‘Did 

we do it?’ 

Teacher Reception 

Perhaps the most important group for the success of a dual credit course is the teachers, 

the facilitators who interact with students daily in the classroom. Teachers were quick to find 

similarities with courses they were familiar with, but also recognized that there was added value 

with the dual credit course content: 

I really like it. It is similar to our [other course] which is kind of expected, but the 

things I've come to appreciate are some very intentional strategies around the 

different sort of phases of the design process. Sort of just the way of talking about 

it. Like, we've always talked about observations, and interviews, and research, but 

I think that the course kind of took it up a level by talking about triangulation and 

talking about why we're using these multiple sources. 

Throughout the semester, all of the teachers indicated that they enjoyed the course. One 

shared, “It's fun! It's been fun to teach.” Another offered “This class is really fun, I'm loving it!” 
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A third teacher recounted how they were so excited about the course, they were telling other 

teachers about it: 

For me, this class was like, you know, I'm going around going, ‘Oh, yes, look 

what I learned! And they did this and benchmarking! And this!’ You know? And 

so I'm not a salesperson, but you'll hear me talking about this class a lot because I 

liked it so much. 

 By engaging in a facilitator model, and having frequent communication with the 

university, teachers indicated that they felt supported. One teacher tied their confidence directly 

to these interactions with the researcher, sharing “I feel like I'm doing okay because I have you, 

you know, to answers my question so often.” Multiple teachers noted the ease of communication 

and knowing where to go to ask questions. Another teacher shared a similar comment: 

If it weren't for you, I wouldn't feel the way I feel. I'm feeling, I feel confident 

because I feel like I have you in my corner. I can tap you, or message you, and 

then you get back very quickly, and I can get right back with my students. 

 Teachers gained confidence throughout the semester. Another teacher shared that they 

found they were learning new strategies and material along with the students, “My group was 

awesome. I, I love the class. Everybody learned. I learned. They learned. It was good.” Another 

teacher had similar comments “I like it. This is my favorite class. I feel like I'm learning along 

with them, and I don't see any problems. I, like I said, I just like it. A lot.” One teacher found 

themselves sharing strategies with teachers of similar design courses: 

So actually, I've been going around talking to teachers, showing ‘This is what it 

is,’ you know? So research, hands down. Looking, and really being very specific 

about the observation, and the benchmarking and bringing that into it. The actual 

solution part to me is the least important as far as the learning part of it. 

Teachers indicated that part of their excitement for the course was seeing their students 

succeed. One teacher shared “They're just grateful and want to meet the expectations of those in 

charge [at Purdue]. So it's kind of cool to see their eagerness.” Another teacher talked about the 

excitement they felt with seeing students push themselves to put more into assignments, sharing 

“it was just a really cool to see their more full potential of what they can do, and I think they saw 

that as well.” Another teacher expressed a tremendous amount of pride and emotion when 

reflecting on how far their students had come:  
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Just getting to see that the things that we're doing are on pace to what they need to 

do to be successful, and in this type of a class, I mean, that's, it's pretty awesome. 

Knowing that I don't have to teach them how to present, I don't have to teach them 

how to do Google Slides, I don't have to teach them how to work in teams, 

because they've been doing that since they were freshmen. You know? Knowing 

that, like, what we've been doing has been right the entire time. It's nice. It's, you 

know, it kind of makes you a little proud to see that. That you feel like your kids 

are going to be okay. 

4.5 Summary 

 This chapter included the purpose of the study, research questions, and findings of the 

study throughout the professional development and on-going support. These findings were 

organized into four main themes: 1.) Aligning with Purdue, 2.) Identifying Barriers, 3.) Supports, 

and 4.) Professional Learning. A fifth theme, Positive Reception of the Facilitator Model, was 

added to summarize teacher-identified successes after completing the course. The 

aforementioned themes represent the teachers’ experiences and needs in facilitating a dual credit 

course. All data, including individual interviews, focus group interviews, observations, emails, 

and other artifacts, were collected digitally throughout the research project. 
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CHAPTER 5. DISCUSSION 

 This case study examined the lived experiences of five (5) teachers as facilitators 

administering dual credit for Purdue’s Tech 120: Design Thinking in Technology course. It 

utilized thick rich description of over ninety (90) hours of qualitative data, including individual 

interviews, focus group interviews, emails, and other artifacts. These data collection methods 

were selected to lend credibility to the data through a triangulation of methods (Creswell, 1998; 

Merriam & Tisdell, 2015). This chapter provides a summary of the findings and 

recommendations for this qualitative investigation.  

The purpose of this study was to identify supports needed for professional development, 

successful implementation, ongoing support, and scale-up measures of a facilitator model using 

the Purdue collaborative research program. 

As there were parallels between the professional development and ongoing support, 

discussion will combine the time of year data were collected, while addressing each of the four 

major themes individually: Aligning with Purdue, Identifying Barriers, Supports, and 

Professional Development. Finally, this chapter will conclude with a presentation of implications 

for practice and recommendations for future research. 

5.1 Conclusion 

This case study utilized a qualitative descriptive approach with the researcher in the role 

of participant observer to explore the following research questions: 

 

1. How and in what ways did this one week-long professional development prepare teachers 

to teach a facilitator model dual credit course? 

 

2. How and in what ways does ongoing support throughout the academic year meet teacher 

needs in a design-based, facilitator model dual credit course? 

 

Data collection techniques included individual interviews, focus group interviews, 

observations, literature review, and documentation of artifacts such as emails and teacher 
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generated work to develop rich, thick descriptions of the experiences of five (5) teachers as they 

piloted a facilitator model, design-based, dual credit course. Twenty-one (21) hours of 

interviews, and seventy (70) hours of observations were conducted with participants and the 

researcher. The data were analyzed using axial coding and code-recode techniques to ascertain 

emerging themes that may impact the needs of teachers when utilizing a facilitator model to 

implement a dual-credit course. 

As evidenced in participants’ stories and observations, the week-long professional 

development prepared teachers to teach a dual credit course by providing a hands-on experience, 

a guided course overview, and expectations for the school year. Hands-on experiences included 

teaching lessons, navigating programs, reading preparatory work, and completing sample 

assignments from the curriculum. The guided course overview provided teachers with exemplars 

and end goals, student learning outcomes, and the sequence of lessons for facilitating the course. 

Expectations were shared with teachers regarding on-going supports throughout the semester and 

roles and responsibilities for the teachers facilitating the course, the Student Success Coach, and 

the instructor of record.  

Also shown through participant’s stories and observations were how on-going supports 

throughout the academic year met teacher needs when implementing a design-based, facilitator 

model dual credit course through just-in-time supports, transparency in grading, and 

communication with the university. Supports included navigation of software programs and the 

learning management system, lesson modifications, and identifying students that needed extra 

supports and scaffolding of assignments to meet learning outcomes. Teachers were provided 

grading supports through checkpoints in which assignment student work would be assessed by 

the instructor of record and de-identified trends and feedback could be shared with the 

facilitating teachers. Supports with communication throughout the school year included the 

weekly meetings for just-in-time support, and communication with students to provide a stronger 

connection to the university. 

The Student Success Coach was an invaluable component of the facilitator model design, 

as they fostered a true partnership with the university and provided individualized support for 

teachers navigating a new curriculum. It is critical that the person serving in the role of the 

Student Success Coach is actively involved in professional development to not only provide 
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assignment context when meeting with teachers throughout the semester, but to build 

relationships and rapport with facilitating teachers. Student Success Coach served an integral 

role in on-going supports throughout the school year as well, as they met with teachers weekly to 

provide focus on central themes to upcoming lessons, as well as feedback, supports, and lesson 

modifications as needed.  

5.2 Recommendations and Implications for Practice 

 The following sections will provide discussion and recommendations on the four major 

themes that emerged throughout this study. As these same themes were observed in the 

professional development and the on-going support, these time periods will be combined in each 

section.  

5.2.1 Aligning with Purdue 

 In aligning with Purdue, common themes included accessing and navigating the LMS and 

other content specific programs, personalization of the curriculum, communication about 

participants, withdrawing students from the course, knowing where to direct questions, and 

curriculum clarity. The following is a brief explanation of each theme, followed by a 

recommendation for the next iteration. 

 In this study, teachers were provided time during the professional development to 

navigate the learning management system and other content specific software programs they 

would be using throughout the school year. As the semester continued, and teachers became 

more comfortable with basic navigation, the researcher introduced more advanced and in-depth 

features. It was observed that teachers had many more questions throughout the professional 

development than they did throughout the semester. It would therefore be recommended to 

continue to provide adequate time during the structured time of the professional development for 

navigation of these programs. 

 Teachers had many questions during the professional development about the delivery of 

the course, and how strictly they would need to adhere to a ‘script.’ After being directed to the 

course objectives and underscoring that scaffolding should promote high student performance on 

assignments, we saw that many of the teachers were empowered to create supplemental materials 
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throughout the semester. While speculative, had teachers not voiced this question, the research 

team may not have explicitly stated the degree to which the curriculum could be personalized to 

individual teaching styles or tailored to the needs of the classroom. It is therefore a 

recommendation that expectations are not to be assumed and should be made clear early into the 

professional development and restated throughout the professional learning experience. It is also 

recommended that as teachers develop these student supports that they are encouraged to share 

resources and foster a collaborative work environment. 

 Withdrawing students from the course at specified checkpoints was a strategy the 

research team used to ensure participation in this dual enrollment course was a low risk, high 

reward opportunity for students. The reasoning and the intent for withdrawing students was 

reiterated multiple times throughout the professional development, a couple weeks before the 

semester started, and throughout the fall semester. By utilizing not just one checkpoint, but three, 

researchers were able to support all students proactively and successfully in protecting their 

college GPA. It is a recommendation that checkpoints remain a feature of facilitator model dual 

credit courses, especially if the goal is to encourage participation from students who may not be 

prepared for the workload or are still considering post-secondary education. It is also a 

recommendation that the instructor of record is in close communication with the university’s 

registrar, and they are clear on the process, requirements, and time needed to withdraw a student 

from a course. 

 This study utilized a simplified model in which teachers could direct any questions 

throughout the semester to the instructor of record. These included questions that required the 

use of a third party to address such as student account problems, access to various software, 

academic integrity, and adding or dropping students. This one point of contact for all needs 

created a sense of community support and is recommended for future course offerings. If it is not 

possible to have a single point of contact, it is highly recommended to provide a clear list of 

supports early and often through the dual credit course. 

 There were a number of times during both the professional development and semester 

that teachers had questions on specific wording and intent of various assignments. It was found 

that several assignments had language specific to college campuses that acted as a distraction, 

and some terminology used was unfamiliar to the teacher facilitator. It is a recommendation to 
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review and revise the language of course curriculum to better align with a high school setting, 

and provide a glossary of terms in the course shell to better facilitate instruction. 

5.2.2 Barriers 

Barriers to implementing the curriculum include common themes of: expectations, 

interpreting lessons in the Implementation Plan, communicating with administration, assignment 

completion, scaffolding for interviews, funding for prototyping, navigating between two learning 

management systems, collaboration time, student supports after matriculation, addressing 

concerns of curriculum feeling too familiar, online distractions, timing of professional 

development, class sizes, teacher confidence, and student home-life. The following is a brief 

explanation of each theme, followed by a recommendation for the next iteration. 

Studies on the facilitator model for math curriculum have shown the success of such a 

model, utilizing multiple choice tests to automatically grade assignments and provide feedback 

to students (L. J. Pyzdrowski et al., 2006, 2011, 2016). Maintaining expectations for a course 

with messy problem spaces and open-ended solutions, such as Tech 120: Design Thinking in 

Technology, poses new challenges to this model. Teachers and students were able to find a high 

level of success in interpreting these expectations, as each assignment had clear and detailed 

rubrics to identify and specify what students would need to document to show proficiency for a 

given task. Rather than being automatically graded by a software program that would evaluate 

multiple choice or numeric entries, the instructor of record evaluated each student’s assignment 

with the same rubrics the facilitating teachers used to provide feedback. It is recommended that 

any future course with open ended solutions to assignments utilize detailed rubrics to 

communicate expectations to teachers and students. 

The main supporting material for the course is the Implementation Plan, a 221-page 

Google document that is used by instructors on campus. This is a ‘living document’ that contains 

not only lesson plans, but many other pieces of information, including weekly meeting notes, 

email templates, and procedures for undergraduate teaching assistants that only pertained to 

administering the course on-campus. Unfortunately, this acted as a distractor for efficiently 

locating necessary information. Future offerings of the course may benefit from creating a 

separate document for facilitating the course with only necessary information included. 
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 In this study the research team helped facilitate communication with administration about 

a common planning time for teachers to meet with the Student Success Coach. As the facilitator 

model is more involved than other dual credit programs, allowing for the university to have 

regular contact with teacher facilitators, it is important that the administration of participating 

schools understand the implications and value of participating in such a way before making 

decisions. 

Timely completion of assignments was a theme that teachers identified as a possible 

barrier during professional development, and later confirmed that it was barrier for several 

students throughout the course. These students ended up turning assignments in late to the 

teacher facilitating the course, or failed to turn assignments in entirely, opting to submit to the 

checkpoint before being reviewed. While students may miss in-class deadlines, assignment 

completion was often not the underlying issue as they prioritized deadlines set by the university. 

It is therefore the recommendation to create more frequent university submission deadlines. As 

one of the benefits of the facilitator model is that students can receive feedback from the teacher 

facilitators, these dates should still be delayed from the in-class due dates for the benefit of 

students with timely completion of assignments, providing time to receive and apply feedback 

from facilitating teachers before submitting work for dual credit. It would still be recommended 

to keep checkpoints aligned with the university schedule, but these checkpoints would be used 

for the Student Success Coach to communicate progress of students with the facilitating teachers, 

not for students to submit a collection of assignments. This would allow for more accurate 

communication of student progress and trends in grading. 

 Another potential barrier identified by teachers that was later confirmed, was the 

completion of curriculum specific assignments such as interviews. While the pandemic played 

some role in the challenges of scheduling and conducting an interview, teachers noted that 

students struggled with this skill in previous years as well. It is therefore recommended that 

scaffolding, teaching strategies, and resources be provided to teachers, especially for assignments 

with a more variable rate of success. For example, students may practice interviewing and 

critiquing interviews of other students, making practice calls to set up interviews, or even 

conducting a full phone or digital interview with the support of teachers and teammates all 

during class time. 



 

 

222 

 One predicted barrier that did not end up posing a problem in this study was the funding 

for prototyping. As open-ended design projects could result in prototypes ranging from website 

pages to microcontrollers, sensors, and motors, there was concern that the students would not 

have the funding necessary to prototype as needed. This study found that students instead created 

their prototypes within the confides of the resources available. While it would be recommended 

that schools provide funding to start a stockpile of resources that students may utilize when 

working on projects to enrich their experience, this also shows that successful completion of the 

course is not tied to provided supplies. 

 Providing teachers with their own learning management system, separate from the 

instructor of record’s, had advantages in providing feedback to students, but also caused many 

setbacks. Teachers switched back and forth, navigating both their school and university LMS, 

and transferring grades from one to the other. Dual credit students monitored two login accounts, 

two separate passwords, and submitted assignments in two different places. In addition, as 

students must be added to the LMS by the university, registration complications resulted in some 

students not having access to the curriculum for several days of class. For easier facilitation of 

the curriculum, it is recommended that the high school LMS be replaced by a website, utilizing 

the university LMS for submitting assignments. 

 The schools that participated in our study had multiple teacher participants at each 

location, and often commented on how they benefited from learning from each other’s 

classrooms. As this program is expanded to other school districts, having multiple teachers for a 

pilot course is less likely. It is recommended that a digital space be created where teachers can 

interact with those from other schools and districts to create a collaborative workspace. 

 This study was proactive in identifying supports for students matriculating to the 

university and sharing that with both teachers and students. As high schools typically end their 

semester after that of universities, it is recommended that recruitment and support talks be 

scheduled with schools after the completion of the college course. Teachers shared that this was 

both useful for students, and appropriate timing as it identified next steps for students and 

allowed them to ask more informed questions. 

 In this study, both schools had engineering or design courses that contained similar 

content to that of the dual credit class. Teachers identified that students may not put in the same 

amount of effort at these points, as they already felt competent with the development of a 
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particular skill. It is recommended to hold discussions to promote a growth mindset with 

students, identifying what parts of the coursework feels similar, what is different, and what can 

they do to challenge themselves to better develop that skill. 

 Covid-19 provided a number of distractions, and while future years may not be as 

problematic, providing opportunities for students and teachers to participate remotely is 

becoming more widely accepted. It is recommended to continue to develop strategies for online 

facilitation of professional learning experiences and coursework, and plan for extra time if 

hosting an event or class online. 

 In this study, the professional development was scheduled the day after final grades were 

due for participating teachers, adding an unintended distraction. While dates were planned and 

finalized with the district in advance of the professional development, the research team was 

unaware of the scheduling conflict until after the workshop had started. When finalizing dates for 

professional development, it is recommended to also inquire into teacher roles and 

responsibilities around the intended time frame. 

 While Tech 120 class sizes on Purdue University campus may have thirty (30) to forty 

(40) students in a single section, high school classrooms are likely to be much smaller, changing 

the classroom dynamics. This disparity was most apparent with student group work. With class 

sizes as low as eight (8), and groups of three (3) to five (5), students were forced to compromise 

on their topic for the final project to meet group size requirements. It is recommended that 

groupwork activities provide alternate grouping guidelines for smaller class sizes. This may 

include explicit instructions in assignments that groups may be composed of smaller numbers of 

students, in addition to strategies to aid students in choosing a group topic, either through a 

ranking system, or by combining topics of interest.  

 Multiple teachers expressed uncertainty in meeting teaching and grading expectations 

toward the beginning of the semester. It was pointed out multiple times that while they had 

hands-on experience teaching a lesson from the curriculum, they had not seen it taught by 

university instructors to on-campus students. It is recommended for future professional 

developments, when possible, to include an on-campus component where teachers can observe a 

summer session of the course. It would be further recommended to cultivate a collection of five 

(5) to fifteen (15) minute videos of on-campus instruction for each lesson of the curriculum for 

teachers to refer to throughout the semester. Lastly, early and frequent communication between 



 

 

224 

the instructor of record and facilitating teachers is encouraged to evaluate student feedback and 

provide support. 

 One barrier that may not be possible to address, but should be considered, is that it is not 

possible for on-campus and high school students to have the same experience. On-campus 

students can easily meet outside of class to work on a project, have a variety of options with 

study space, and have limited responsibilities outside of their coursework. While curriculum may 

be adapted to better support high school students, there are homelife distractions that cannot be 

accounted for. It is therefore recommended that facilitating teachers utilize time in class for 

preparatory work as much as is feasible, to allow for smaller group sizes for easier 

communications, and to provide access to prototyping facilities for the final project, potentially 

for after school hours. 

5.2.3 Supports 

This study identified several supports in implementing the curriculum with a facilitator 

model. Common themes of these supports include student exemplars, grades and feedback, 

communicating with students, weekly update meetings, and guest speakers. The following 

paragraphs include a brief explanation of each theme, followed by a recommendation for the 

next iteration. 

 One item that all teachers expressed an appreciation for was the exemplars provided 

throughout the professional learning experience and semester. Seeing not only rubrics, but videos 

and documents of high-quality coursework helped to orient teachers and allow them to make 

appropriate decisions for scaffolding of the curriculum. Teachers were pleased to find that many 

videos from professional development panels were incorporated into the course shell, and several 

assignments had exemplars provided. It is recommended that the facilitation guide provide an 

exemplar to all assignments, especially those occurring early in the course. 

 Due to FERPA restrictions, providing information on college grades may not be possible, 

what is possible is having discussions around high school submissions and de-identified 

comments to students. These steps can help to calibrate teachers early in the semester and build 

their confidence to provide accurate feedback and supports for students as they continue through 

the course. 
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 The Student Success Coach in this study was very engaged with students. Before the 

course started, throughout the semester, and after the final checkpoint, students received 

personalized emails from this university representative. It is recommended that the individual 

fulfilling the role of Student Success Coach develop personalized mail merge messages to 

interact with all students at key points in the semester. It is the researcher’s experience that many 

students responded positively to these emails. Several students responded to these emails, asking 

questions, or providing feedback throughout the semester. It also provided opportunities to meet 

with students that were being withdrawn from the dual credit side of the course, to make sure 

they had gone through the proper channels and continue to provide supports to best help them. 

This small piece of interaction seemed to have a large impact. 

 In this study we utilized the facilitator model to provide just-in-time supports to teachers 

over the course of the school year through weekly meetings. Attendance at these meetings were 

very high as teachers expressed that they prioritized this time and it was invaluable to their 

teaching experience. It is recommended that these meetings be continued and conducted in such 

a way that allows for dialogue between the high school and university, includes administrative 

updates and announcements, and provides a preview of upcoming lessons.  

 Guest speakers were incorporated throughout the curriculum for students to interact with 

university personnel including the Student Success Coach, other Tech 120 Design Thinking in 

Technology instructors, and a representative from the recruitment committee. It is uncertain to 

what degree this is sustainable, but there is value in continuing to provide students access and 

communication with university representatives. One recommendation may be to include on-

campus Tech 120 alumni or students that matriculated from a Tech 120 dual credit program to 

provide some form of communication or contact each semester. 

5.2.4 Professional Development 

A key feature to preparing teachers to facilitate a dual credit course is the guidance and 

supports they receive during the summer professional learning experience. This section provides 

a retrospective evaluation of the professional development, and how teachers applied concepts 

introduced over the summer into their courses. Themes include: focus points of the curriculum, 

misconceptions, scaffolding, student and faculty panels, navigating course content, calibrating 

grading expectations, hands-on experience, prep-work for the professional development, a 
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checklist of requirements, teaching strategies, and a course overview. The following paragraphs 

contain a brief explanation of each theme, followed by a recommendation for the next iteration. 

 With a professional development focused on preparing teachers to facilitate a dual credit 

curriculum, it is important that the goals and objectives are clearly communicated. Throughout 

the professional learning experience for this study, focal points of the curriculum were made 

explicit and reiterated throughout the workshop. It is recommended that this is continued such 

that the intent of the lesson, project, or curriculum is clear.  

 Similarly, a number of misconceptions were addressed throughout the professional 

learning experience. This included the use of video, application software, website developing 

tools and other digital media to create non-physical prototypes. Other misconceptions included 

the use of low-stakes quizzes to generate discussion, and not as a summative assessment. When 

presenting an overview of a course, it is important to provide time for participants to summarize 

and ask questions about delivery to identify and address misconceptions. 

 In this study, teachers were encouraged to scaffold curriculum for the success of their 

dual enrollment students, and we found that all teachers utilized scaffolding to some degree. 

However, this added support became a concern later in the semester when schools fell behind 

pacing milestones, and scheduling adjustments were implemented to finish on schedule. It is 

recommended that teachers continue to provide scaffolding throughout the course while also 

working closely with the instructor of record for suggestions on time allotments.  

 Tech 120: Design Thinking in Technology is a required course for any Purdue 

Polytechnic Institute major, and is one of three course needed for a design and innovation minor. 

To help teachers see the significance of such a course, and convey that with their students who 

may have experienced courses that have a similar design focus, the research team chose to 

incorporate both an alumni panel, and a Purdue faculty panel. While these panels were not 

directly linked to the curriculum the teachers would be facilitating, they acted to lend the 

program credibility, and allowed the teachers the opportunity to ask questions and form a bigger 

picture of how this course may prepare their students. It is recommended that future professional 

learning experiences utilize faculty and student alumni panels, especially when introducing new 

teachers to the dual credit curriculum. It is further recommended that these panels be recorded, as 

faculty may not be willing to participate on an long-term on-going basis. 



 

 

227 

 Navigating course content, and specifically the Implementation Plan, was challenging for 

all teachers throughout the summer and school year. While time was provided for teachers to 

look over the documents and learning management systems during the professional development, 

this was largely unstructured and teachers may not have known at that time if they were having 

difficulty, or if they needed help. A recommendation for future professional developments would 

be to have a structured time for teachers to find various information that they would need on a 

weekly basis in the form of a digital scavenger hunt. It would further be recommended to lead a 

discussion for each successfully located item to identify where teachers found the information, 

and what steps they used to get there.  

 With evaluating students, there were very few discrepancies between the instructor of 

record and the facilitating teachers. There were, however, more complicated rubrics at the end of 

the semester that multiple teachers requested help interpreting. As these were rubrics that were 

selected and reviewed during the professional learning experience, it would seem that teachers 

were either unwilling to voice their questions, or they did not realize they had a question until 

later in the year. It is recommended for future professional developments that more complicated 

rubrics are read through one line at a time, pausing for teachers to state their interpretation of 

requirements for each line item, and coming to consensus before moving on to the next.  

 There seemed to be a misunderstanding in the professional development when it came to 

reviewing preparatory materials and supplemental readings before participating in teacher-led 

lessons. It was found later that some facilitators continued to avoid this preparatory work into the 

school year. These same teachers stated how useful they felt the information was when they 

completed the readings with their students and requested that prep work should have a more 

prominent role in professional development. It is recommended that teachers be encouraged both 

during the professional learning experience and throughout the school year to engage in both the 

student and teacher sides of the curriculum. 

 The theme of the mini-design challenge that teachers were to complete before the 

workshop elicited mixed reactions. Many felt that completing the project was worthwhile, 

especially as it became a reoccurring theme for lessons they would teach or assignments they 

would complete throughout the week but noted that the theme was too close to home. While the 

theme, How might we better transition new students into your school, was intended to provide 

strategies for teachers to work with new students, the wording led them to reflect on how little 
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control they had over the school environment. It is recommended for future professional 

developments to continue providing a pre-workshop assignment, but to modify the theme such 

that teachers could connect and benefit from it. One suggestion might be What strategies might 

you employ to provide students a more active role in your classroom? This would not only 

provide potential strategies for teachers to utilize in their classrooms, but it would shift the focus 

to something teachers have immediate control over. 

 The research team was proactive in sending information about the workshop early and 

often throughout the spring semester to prepare teachers for what to expect in the summer. Our 

group of participants needed to set up a Purdue account, set up an email, log into a new learning 

management system, install a Microsoft Teams application, and sign participant consent forms. 

However, it is easy for emails to become overlooked, set aside, and buried under new messages. 

One recommendation would be to provide teachers with a checklist of items to complete before 

attending the professional development, and that this checklist be included on each email 

notification. It is further recommended that individual items on the checklist are appended with 

the date of the corresponding emails such that teachers could find more details and context.  

 Many teachers commented thought the school year and professional development that 

they appreciated seeing and hearing strategies others were using in their classrooms. It is 

recommended to create and cultivate a list of tools, resources, and strategies to incorporate into a 

teachers’ guide.  

 The activity that all teachers shared as the experience that prepared them the most for 

teaching this course, both concluding the professional development and throughout the semester, 

was modeling lessons during the professional learning experience. These lessons were constantly 

referred back to during weekly meetings, and teachers expressed the most confidence and 

connection with the lessons they taught or participated in. It is therefore highly recommended 

that this remain an integral component of the professional learning experience. 

 Finding ways to convey the sequence of lessons can be challenging, and at least one 

teacher expressed that they were unsure of the bigger picture when participating in the 

professional development. For the dual credit course, this concern is addressed with students 

through the incorporation of Gantt charts for the second and final projects. As teachers indicated 

an appreciation of this form of communication, it is recommended that a course level Gantt chart 
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be used throughout the professional development, focusing on when major skills are iterated on 

throughout the semester. 

5.3 Implications for the Field 

 Covid-19 presented many unforeseen obstacles. Professional development was delivered 

virtually to a group of teachers that did not receive a break from their school year. Teachers and 

students adopted and implemented a new learning management system utilizing content, rubrics, 

submissions, and gradebook. Covid-19 procedures resulted in the class being taught face-to-face, 

virtually, and some combination of the two complicating both the facilitation of lessons and 

completion of assignments. Student attendance was inconsistent, and one of the teachers even 

quarantined for over a week as a precaution due to Covid-19 procedures. Any one of these 

factors would be cause for alarm when implementing a new curriculum, and yet teachers 

successfully delivered course content, students were held accountable for their learning, and not 

a single student who completed the course for dual credit earned below a ‘C’. 

 For colleges and universities looking to implement a facilitator model, it is important to 

note and differentiate the amount of time and resources required between the ramp-up phase, to 

initiate such a program, and maintaining the program over time. Piloting a facilitator model 

program requires attention to details such as the recruitment, registration, professional 

development, and on-going support. The researcher found that this consumed more time 

compared to the level of commitment for a normal college section. However, maintaining the 

course over time is not expected to take any more time than a normal college section, as teachers 

will have developed more confidence with the coursework, and many of the supports can be re-

implemented from the piloting of the course. 

 The facilitator model provided both students and teachers with ongoing support, 

resources, and teaching strategies to navigate the many obstacles that appeared throughout the 

course of the semester. Teacher facilitators had the privilege of collaborating with the university 

to provide scaffolding and lesson modifications, ensuring confidence in a fidelity of 

implementation. As an instructor of the Tech 120: Design Thinking in Technology curriculum, 

the researcher can attest to the fact that student performance was similar, and at times perhaps 

high school students outperformed their on-campus peers.  
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Other studies have shown the efficacy of the facilitator model in highly structured math 

courses (L. J. Pyzdrowski et al., 2006, 2011, 2016). Conclusions drawn from this study indicate 

that the facilitator model can also be effective in open-ended design courses, even in adverse 

circumstances. 

5.4 Recommendations for Future Research 

 This research focused on identifying strategies and supports to meet the needs of teachers 

facilitating a dual credit course. Whether it be access to course content, challenges with the 

curriculum, or quality of assignments, throughout the study the student performance acted as an 

indicator of teacher needs. Therefore, the following are recommendations for future research: 

1.) While students succeeded in all five teachers’ classes, each teacher provided a 

different level of support. The spectrum included teachers that graded students more harshly and 

provided little in terms of reminders, pushing students toward independence, teachers that 

provided multiple emails and updates of what was coming up next and one-on-one scaffolding, 

and teachers that fell somewhere in the middle. A longitudinal investigation into the successes 

and struggles in first two years of students who matriculate to a major university after 

matriculating from a facilitator model program is recommended to further refine supports for 

teacher facilitators. 

 2.) Teachers in this study indicated that the support of the Student Success Coach was a 

major factor to their confidence and student success rate, but if they were to teach the course 

again, they would not need the same level of support. A follow-up study of the needs of the same 

teachers after completing three (3) and five (5) semesters would provide a more accurate 

indication of the amount of resources required to scale up such a program.  

 3.) Another potential study may include an investigation of the calibration between the 

instructor of record and the facilitating teacher. Potential research questions may consist of: How 

and in what ways do teacher and instructor of record need to calibrate feedback with each other? 

What are the impacts on students when the teacher and instructor of record are not calibrated? 

 4.) In this study, the roles of the researcher, instructor of record, and Student Success 

Coach were all carried out by the same individual. While it was found to be advantageous for 

providing supports to have the same person act as the Student Success Coach and instructor of 

record, this level of support is likely not scalable. Future studies may investigate the 
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effectiveness of a facilitator model with the roles of the instructor of record and Student Success 

Coach fulfilled by different individuals. 
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APPENDIX A. INITIAL DATABASES SEARCH STRATEGY 

Search String: (Facilitator OR Blended Modality OR Co-teaching Model) AND (Professional 

Development OR Teacher Training OR Summer Training) AND (Dual Credit OR College Credit 

OR Transfer Credit) 

 

Search 1: Engineering Village – 22 – Results - High Quality 

Search 2: Proquest – 2529 Results - Low Quality 

Search 3: Scopus – 0 Results 

Search 4: Web of Science – 3 Results – 1 High Quality 

Search 5: ERIC (EBSCO) – 21,102 Results 
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APPENDIX F. DET INSTRUMENT TO EVALUATE UNDERSTANDING 

OF DESIGN THINKING  
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APPENDIX G. WILDER COLLABORATION INSTRUMENT TO 

MEASURE READINESS FOR COLLABORATION   
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APPENDIX H. RTOP OBSERVATION INSTRUMENT 
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APPENDIX I. PROJECT SPECIFIC QUESTIONS  
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o Developed Manufacturing curriculum 

o Started and was an Advisor a new Technology Student Association chapter 
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o Technology Student Association Advisor 
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o Worked with data collection engineers in the test lab on multiple projects 
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o Coordinated two teams of students at the Northwest Indiana Project Lead the Way Competition 

 

Student Teacher, Lafayette Jefferson High School                                            January 2009 to May 2009 

o Taught Transportation Systems, Construction Systems, and Aerospace Engineering 

o Developed an alternative curriculum for Level I English Language Learners (ELL) 

o Supported FIRST Robotics through chaperoning national competition 

o Volunteered with students for a Habitat for Humanity build 
 
 
 
 

Resident Assistant, Earhart Hall, Purdue University                                          January 2008 to May 2009 

o Enforced drug/alcohol policies and responded to frequent disciplinary situations 

o Supported student development, engagement, and life-long learning through diverse programming 
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o Developed and maintained a positive learning environment for students of differing social, 
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o Trained, supervised, and supported student dining hall workers, as well as student supervisors 
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o Enforced policies of conduct and safety, conducted weekly evaluations, and offered feedback to 
management 

 

Certifications and Training 

o Mentor Teacher with the Teacher Leadership program 2017-2018 

o Professional Learning Community Facilitator 2016-2018 

o Project Lead the Way certifications in Gateway (MS), IED, Biotechnology, and EDD 

o Completed coursework in Python and Raspberry Pi through Southeastern Community College 

o Completed coursework in MasterCAM through the University of North Dakota 

o Completed coursework in Laser Material Processing through Indian Hills Community College 

o Completed coursework for AutoDesk Revit software through Ascent Center for Technical 

Knowledge 

o Completed coursework in Advanced Inventor software training through Eastern Michigan 

University 

o Completed coursework in Advanced Inventor software training through Ascent Center for 

Technical Knowledge 

o Completed coursework in Professional Leadership Training at the National TSA Conference in 
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o Attended workshops at the national convention for the Industrial Technology and Engineering 
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o Published and Presented “Challenging the Dual Credit Status Quo” for the 2021 Annual Graduate Student 
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o Published “Facilitator Model for Dual Credit” research brief for the 2021 Indiana STEM Education 
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o Co-Presented “Synchronously Blending F2F and Remote Learners” at the 2021 Indiana STEM Education 

Conference 

o Technology Student Association Board of Directors – Competitive Events Coordinator 2019 - Present 

o Purdue Polytechnic Design Innovation Competition - 1st place team Fall 2019 

o Purdue Polytechnic Design Innovation Competition – 2nd place team Spring 2020 

o Teacher of the Year Nominee 2013, 2015 

o Coached Students in the Technology Student Association 

-3D CAD State 1st 2013, 2017, 2018, 2019 

-Transportation Modeling State 1st 2013, 2014, 2015, 2016, 2017 

-Structural Design and Engineering State 1st 2017, 2018, 2019 

-Computer Integrated Manufacturing State 1st 2017, 2018, 2019 

-3D CAD National 1st 2013 
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-Transportation Modeling National 3rd 2013 

-Engineering Problem Solving National 6th 2014 

-On Demand Video National 7th 2014 

-Biotechnology National 10th 2017 

-Iowa “Advisor of the Year” at 2014 National Conference 

-Iowa “Advisor of the Year” at 2018 National Conference 

-Jim Coffey Inspirational Teacher Award 2018 

-Indiana “Rookie Chapter of the Year” 2019 

-Indiana “Advisor of the Year” at 2019 National Conference 

 

o Coached Students at the Northwest Indiana PLTW Competition 

-Best Overall Solution 2010 

-Best Design Documentation 2010 
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PUBLICATION 

FACILITATOR MODEL FOR DUAL CREDIT 

Scott Thorne, Technology Leadership and Innovation, Purdue University, sthorne@purdue.edu 

Dr. Nathan Mentzer, Technology Leadership and Innovation, Purdue University, nmentzer@purdue.edu 

Dr. Greg J. Strimel, Technology Leadership and Innovation, Purdue University, gstrimel@purdue.edu 

Dr. David Sears, Educational Psychology and Research Methodology, Purdue University, dsears@purdue.edu 

 

Few direct dual credit options exist for high schools working with major universities. 

Purdue University piloted a program, in 2020 using a facilitator model approach with five high 

school teachers. This model provided students an opportunity to earn directly transcripted 

college credits for a course that is a pre-requisite for all Polytechnic majors and is one of three 

courses necessary for a minor in design thinking. The facilitator model addresses many of the 

suggested changes to current dual credit models, including: ensuring credit transfer and 

articulation, affordability, accessibility, collaboration with the high school and college, and 

student supports. By addressing these barriers, successful incorporation of this model is likely to 

influence an increased enrollment and success of all students, including advancing equity for 

low-income and minority students.  

The facilitator model differentiates itself from other dual credit models by providing 

intensive summer professional development and weekly on-going communication and support 

between the university and the secondary school instructors. This results in accountability for a 

fidelity of implementation, allowing students to earn directly transcripted college credits to major 

universities, as the same expectations and coursework are provided. Student work throughout the 

semester is validated daily by classroom teachers and periodically through ‘checkpoints’ by post-

secondary instructors.  

A qualitative case study was chosen to explore the needs of districts and teachers as 

facilitators of the college curriculum through both a summer professional development and 

ongoing support throughout the fall semester. Roughly 90 hours of qualitative data were 

collected and analyzed from five high school teachers including multiple interviews, focus 

groups, observations, questionnaires, and artifacts to draw conclusions on the needs and 

recommendations for implementation of a facilitator model dual credit course through the first 
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year of Purdue’s collaborative research program. Both axial coding techniques and code-recode 

procedures were used to analyze the data. Findings support frequent communication, student 

feedback, and flexibility for teachers to scaffold and modify curriculum. Formal analysis is under 

way to investigate student self-efficacy, as well as supports for teachers utilizing the facilitator 

model.  

The facilitator model differs from other dual credit models in the frequency of 

communication between the university and the high school. Our group of teachers met for 40-50 

minutes weekly during a common time throughout the school day to discuss student progress, 

university alignment, checkpoints, strategies, and focus points for upcoming lessons. Teacher 

interview data suggested that while these meetings were recorded, having them synchronously 

was essential. On the facilitator model, one teacher noted “I know where to go. I don’t feel like 

I’m alone on my raft. I feel like I know where to send questions and emails and someone’s 

looking out for our students.” Synchronous meetings allowed for direct answers to questions and 

teacher-to-teacher communication around the curriculum.  

Literature about the facilitator model suggests that teachers as facilitators provide the 

initial feedback for students, encouraging corrections and modifications before submitting their 

work to each checkpoint. Students also indicated a positive impact on preparing for 

postsecondary education in end of course surveys. One noted, “It gave me a sense of what a 

college course would feel like, so I feel very prepared.” As teachers frequently meet with a 

course coordinator from Purdue, questions and clarifications helped ensure alignment with 

university expectations. Our teachers also noted the advantages of a common time to collaborate 

with each other. As more schools participate, a greater network of expertise can be established 

for support with various approaches and scaffolding of the curriculum.  


