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CHAPTER 1. INTRODUCTION 

Introduction 

The achievement gap in education is defined as the difference between and among the test 

scores for various student groups (Byers, 2018; Webb & Thomas, 2015). Despite decades of efforts 

to close it, the academic achievement gap among and between different ethnic and income groups 

persists worldwide (Mortenson, 2018). According to a Social Equity Theory (SET; McKown, 

2013), two classes of social processes, “direct” and “signal,” affect the achievement gap by 

functioning in combination with each other. “Direct” influences promote academic achievement 

equally for all students across diverse backgrounds. When “direct” influences are distributed 

differently, the achievement gap occurs. Conversely, “signal” influences are the signs that society 

has negative expectations and stereotypes of marginalized groups. If the students detect such 

signals, erosion occurs in terms of their achievement, and both components contribute to the 

achievement gap (Frederickson, 1990; McKown, 2013). Hence, it is important to continuously 

provide equal and sufficient support to students from diverse backgrounds. Fair and non-

judgmental decisions by educators including school teachers, researchers, and policymakers in 

education are necessary.  

Closing the achievement gap in public education has been a goal of United States educators 

highlighted by the No Child Left Behind Act (Henfield et al., 2017). The field of gifted education 

was not an exception and problematized its lack of equity for underidentifying and serving 

underrepresented students in gifted programs. Plucker et al. (2010; 2013) highlighted achievement 

gaps among the highest achieving groups as “excellence gaps,” stating that “Low-income and 

minority students were much less likely to reach advanced levels of proficiency on state or national 

assessments, and the gaps between the top-performing disadvantaged students and White and more 
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affluent peers were significant” (Plucker et al., 2013, p.1). They also added that the inequities 

among high-ability students do not decrease and may even grow over time, despite the emphasis 

on high achievement for all (Plucker et al., 2013).  

 Although it is evident that an achievement gap has existed and endured for decades, 

researchers have had difficulties determining the factors that cause the differences among and 

between various groups of students (Ford & Moore, 2013; Robinson, 2014). Particularly, Ford and 

Moore (2013) argued there is no evidence showing students from any racial background or 

socioeconomic status are hereditarily or culturally advanced compared to other groups. The claim 

suggests there should not be a significant achievement gap between groups if the students from 

marginalized groups have equitable access to a quality education. If their hypothesis is true, then 

external factors contribute to academic achievement gaps and include constructs such as 

discrimination, bias, racism, and poverty which prevent equitable access to the education system. 

Furthermore, family expenditures on out-of-school enrichment activities (Duncan & Murnane, 

2011), a lack of support and counseling to take advanced courses, and the accumulated differences 

caused by widely variable levels of access to educational opportunities have led to the existing gap 

(Olszewski-Kubilius & Corwith, 2018). Thus, it is critical to direct attention to the aspects of 

teaching and learning that educators can reform and control. For example, teachers can play 

significant roles affecting students’ outcomes and help lead their students to fulfill their potential 

(Boyd, 2015; Byers, 2018).   

 In the field of gifted education, teachers’ referrals and nominations for their students are 

often a first step in the identification procedures for gifted programming (Allen, 2017; Ford et al., 

2008; National Association for Gifted Children [NAGC], 2015). Based on a referral from teachers 

who serve as gatekeepers, students normally progress to the next step of formal testing evaluating 
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their eligibility for gifted services. In many cases, a lack of teacher referrals for students of color 

and students from low-income families causes the underrepresentation of students from diverse 

backgrounds in gifted programs. After analyzing data from the Education Longitudinal Study of 

2002 (ELS:2002), Cherng (2017) argued teachers tend to significantly underestimate the ability of 

students of color compared to their White peers. Kaiser et al.’s (2017) study conversely refuted 

the claim, stating that teachers can be accurate in their judgement of students regardless of students’ 

backgrounds. Using computer-simulated classrooms, Kaiser et al. (2017) disentangled students’ 

achievement from their ethnicity, allowing teachers to examine whether the achievement of ethnic 

minority students was being judged predominantly on their ethnic bias; Through four experimental 

studies, the researchers found a greater judgement accuracy from the teachers for their ethnic 

minority students indicating that teachers were not biased against underrepresented groups. As 

such, the literature shows conflicting results on teachers’ bias and its effect. Therefore, in these 

studies, we examined teachers’ patterns, influences, and perceptions of referring underserved 

populations for gifted programs. The findings of these studies, whether the teachers equitably 

identifying students from low-income or multicultural backgrounds, have the potential to address 

reducing the achievement gap in gifted education.  

Purpose of the Studies 

 Since teachers’ referrals involve evaluation of students through sustained observation, 

comprehensive features of giftedness can be identified. In 2007, a project called Having 

Opportunities Promotes Excellence (HOPE) was launched at Purdue University with funds from 

the Jack Kent Cooke Foundation (Gentry et al., 2015). This 3-year project aimed to help identify 

giftedness among low-income and ethnically diverse students and serve these students in advanced 

programs. To do so, the project team created the HOPE Scale (Gentry et al., 2015), an instrument 
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used by teachers to assess the academic and socioemotional characteristics of gifted students. 

Previous results from Project HOPE served as the foundation for the current studies. This 

dissertation is comprised of three related research papers investigating the HOPE Scale as an 

equitable measure for identifying underrepresented students for the gifted services. Following are 

the purpose and research questions for each of these related studies. 

Study 1: Validity Evidence for the HOPE Scale to Identify Gifted Students from Low-Income 

and Multicultural Families in Korea  

It is important to equitably identify students from different backgrounds, and teachers may 

play an important role. One way to do so is, when teachers nominate or refer their students for 

gifted services, they can consider comparing the students to others similar in age, experience, and 

environment, backgrounds (Lee & Lee, 2015; Peters & Gentry, 2010; Peters & Gentry, 2013). For 

instance, when teachers evaluate one student from a low-income family, they need to compare this 

student’s outcome or potential with those of other students from low-income families who have 

similar backgrounds. This is particularly important when identifying students from underserved 

populations (Peters & Gentry, 2010, 2013). In addition, sound instrument development with strong 

evidence of validity and continuous updates from the validation study of the instrument is an 

important factor to support these populations. The research questions in this study are: (1) To what 

extent does the data from the HOPE Scale – Korean version provide evidence of construct 

validity?; (2) Does the measurement invariance of the HOPE Scale – Korean version hold across 

income (regular vs. low) and cultural subgroups (Korean vs. multicultural)?; and (3) How do 

teachers perceive the applicability and the items of the HOPE Scale – Korean version to identify 

gifted and talented students? 
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Study 2: Exploring Individual and Classroom Characteristics on Students’ Outcome Scores 

from the HOPE Teacher Rating Scale 

Since examining the extent of variation across the teachers with regard to their nomination 

pattern is the interest of this study, multilevel modeling was used to conduct the analysis. In this 

study, teachers’ seniority (years of teaching), the percentage of students from low-income families, 

and the percentage of students from multicultural families in each classroom were used to 

investigate the possible differences in teacher-rating patterns on the HOPE Scale-Korean version 

as level-2 factors, along with the level 1 factors of students’ ethnicity and family-income 

backgrounds. The primary research questions are: (1) To what extent do individual students’ 

HOPE Scale scores differ by teacher?; (2) To what extent do individual students’ HOPE Scale 

scores differ by individual characteristics such as ethnicity or family-income status within the 

group?; and (3) To what extent can the variation in the relationship be explained by classrooms’ 

contextual variables (i.e., teachers’ years of experience, percentage of multicultural students in the 

classroom, percentage of low-income students in the classroom)?     

Study 3: The Relationship between Students’ Academic Achievement and the HOPE 

Teacher-rating Scale: Exploration to Equitably Identify Underrepresented Gifted 

Students 

Researchers have shown the types and combinations of measures affect program diversity, 

especially with regard to student ethnicity and socioeconomic status (Lakin, 2018; McBee et al., 

2014; Peters & Gentry, 2012). To explore the different combination rules that may lead to 

differences in the number and diversity of students who are identified as gifted, several 

identification scenarios were be tested. The research questions are: (1) What is the relationship 

between teacher ratings of gifted behaviors (i.e., Academic, Social) as measured by the HOPE 

Scale and students’ outcome performance results (i.e., school-based achievement tests, the number 
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of subject areas in which they show talent)?; and (2) How do various cutoff percentages and group-

specific norms when applied to achievement test results and teachers’ HOPE Scale ratings affect 

the identification of students from low-income or culturally diverse families for gifted 

programming?   
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CHAPTER 2 (STUDY-1) 

Validity Evidence for The HOPE Scale in Korea: Identifying Gifted Students from Low-

Income and Multicultural Families 

Traditional methods of identifying students with gifts and talents have focused on students’ 

cognitive abilities and academic achievement (Lakin, 2016). Although a student’s academic ability 

is a critical factor in the identification process for gifted programming, measuring students’ social 

and emotional characteristics is also important (Lee & Lee, 2015). Teacher rating scales can be an 

alternative pathway for identifying students with gifts and talents because rating scales enable 

teachers to evaluate students using sustained observation, allowing them to consider 

comprehensive features of giftedness such as academic and social components. This approach 

creates a broader pathway for identification than a one-time exam.  

A teacher rating scale might help to identify students with high ability who score poorly 

on traditional achievement tests (McBee, 2006). Teachers’ roles as nominators are critical, in the 

sense that they can help discover students with gifts and talents from underserved populations; 

however, as gatekeepers in the identification systems that require teacher nominations, they may 

also block students from being accepted into the program (Swanson, 2006). Hence, it is important 

to explore whether teachers rate their students with diverse backgrounds equitably, using a 

structured teacher rating scale.  

Literature Review 

Academic and Social Characteristics of Giftedness Perceived by Teachers 

Teachers are often the gatekeepers of gifted programs, and their nominations are frequently 

among the primary factors that determine whether a student will be considered for and participate 
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in a gifted program (Moon & Brighton, 2008; Ozcan & Kotek, 2015; Szymanski & Shaff, 2013). 

It is, therefore, important to examine how teachers perceive their students with gifts and talents. In 

terms of gifted students’ academic and social and emotional characteristics, a sample of ten 

teachers answered the survey questions from Ozcan and Kotek’s (2015) study. Regarding 

academics, the teachers revealed they believed students with gifts and talents are curious, fast 

learners, easily distracted, and tended to have bad handwriting. Socially, the teachers perceived 

many of their students with gifts and talents lacked social skills. This study supports the claim that 

teachers typically think of students with gifts and talents as intellectuals who do well in school and 

who are intrinsically motivated. On the other hand, teachers rarely consider traditional 

characteristics such as signs of mental, emotional, creative, or social giftedness when evaluating 

their students (Lee & Lee, 2015). Results of a study by Szymanski and Shaff (2013) support this 

theory. They interviewed two second-grade teachers, three third-grade teachers, and one Gifted 

and Talented Education (GATE) teacher in the Midwest and reported the GATE teacher was 

concerned about how the majority of the teachers in the school primarily recommended “teacher 

pleasers” for GATE programs. In addition, the responses from the five classroom teachers revealed 

their lack of training in identifying students with gifts and talents created confusion over which 

characteristics to look for in students when making GATE referrals. This evidence suggests that 

students with gifts and talents may be more accurately and equitably identified if teachers have the 

proper training to look for diverse traits and characteristics of giftedness.  

Lack of Training for Teachers and Their Bias toward Underserved Populations 

In research studying how teachers evaluate and interact with students with gifts and talents, 

the majority of teachers in each study indicated they lacked training in identifying students for 

gifted services (Abu et al., 2017; Hammerschmidt, 2016; Moon & Brighton, 2008; Szymanski & 
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Shaff, 2013). Moon and Brighton (2008) suggested a lack of training in identifying students with 

gifts and talents leads to the under-representation of students of color and those from low-income 

families. Their data revealed 25% of teachers surveyed said students from a low-income family 

were less likely than other students to have gifted and talented traits, and 75% of the teachers stated 

they would not identify a student as gifted if the student had a limited vocabulary.  

Elhoweris et al. (2005) conducted another study showing teachers’ (83% European 

American, 11.1% African American, and 5.9% other) biases toward underserved populations. 

Using vignettes, the researchers surveyed 207 elementary teachers about how they evaluated 

students and asked them to decide whether each student should be referred to GATE programs. 

The study consisted of three vignettes: a European American student, an African American student, 

and a control student, whose ethnicity was not identified to the participating teachers. Even though 

each student in the scenarios had the same characteristics of giftedness, the researchers found 

teachers referred the African American student for gifted programs less frequently than they 

referred the European American student.  

Similarly, after surveying 47 teachers, Hammerschmidt (2016) found most of them 

identified students with gifts and talents based on the characteristics they perceived as relevant to 

giftedness. In other words, the majority of teachers classified their students as gifted (or not) based 

on their subjective perceptions of giftedness. Fifty-seven percent of the teachers in this study also 

agreed their teaching experience influenced their perception and evaluation of gifted qualities and 

traits. Therefore, teachers not only tend to look primarily at traditional, academic signs of 

giftedness when evaluating students for gifted programs, but they may also possess personal, 

subjective perceptions of what defines gifts and talents. This pattern of variation can contribute to 

different, disproportionate ways of identifying students with gifts and talents.   
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Teacher Nominations and the Teacher Rating Scales 

 Educators and experts in gifted education suggest using multiple criteria when assessing 

student giftedness (Brown et al., 2005; Esquierdo & Arreguin-Anderson, 2012). For instance, 

Reynolds and Carson (2005) argued standardized assessments may be biased towards some 

cultures, as well as less accessible to students from different backgrounds. Similarly, Brown et al. 

(2005) sent out a national, 20-item survey to gifted specialists, classroom teachers, and 

administrators, asking them how to identify students with gifts and talents (n=2,918). They found 

educators agreed students should not be evaluated for giftedness using a “restricted approach” (p. 

74). Instead, educators supported the notion of evaluating students based on “individual expression, 

ongoing assessment, multiple criteria, and context-bound expression” (p. 74). A teacher rating 

scale can be one of those options, because it helps teachers to provide information about their 

students based on various constructs (Pfeiffer & Jarosewich, 2003). Although concerns exist 

regarding teachers’ biases, teachers can provide alternative and useful information that test-based 

results cannot (Peters & Gentry, 2010). This led researchers develop teacher rating scales, and the 

examples are; Gifted and Talented Evaluation Scales (GATES; Gilliam et al., 1996), Gifted 

Evaluation Scale (GES; McCarney & Anderson, 1998), Scales for Rating the Behavioral 

Characteristics of Superior Students (SRBCSS; Renzulli et al., 2002), Gifted Rating Scales (GRS; 

Pfeiffer & Jarosewich, 2003), Scales for Identifying Gifted Students (SIGS; Ryser & McConnell, 

2004), Universal Multidimensional Abilities Scales (UMAS; McCallum & Bracken, 2012), 

Having Opportunities Promotes Excellence (HOPE, Gentry et al., 2015), and The Universal 

Talented and Gifted Screener (UTAGS; Bracken & McCallum, 2018), in chronical order. 
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The Development of the HOPE Scale 

Much research has revealed teachers tend to refer Asian and White students to gifted 

programs at much greater rates than they refer Black, Latinx, and Native American youth.  (McBee, 

2006; Plucker & Peters, 2018; Yoon & Gentry, 2009). Teachers also infrequently refer students 

from low-income families for gifted services. These realities led the Jack Kent Cooke Foundation 

to support a 3-year project (2007-2010), Having Opportunities Promotes Excellence (HOPE, 

Gentry et al., 2015). Project HOPE aimed to help identify giftedness among low-income and 

ethnically diverse students. To do so, the project team at Purdue University created the HOPE 

Scale (Gentry et al., 2015), which is a teacher rating scale that can be used to help identify students 

for gifted programs. The HOPE Scale provides additional information in the identification process 

beyond simple teacher nominations and ability or achievement test scores. The HOPE Scale is 

used to assess giftedness in students from kindergarten to 12 th grade. It consists of eleven items 

measuring academic (6 items) and social (5 items) components of giftedness. Teachers respond to 

these items, evaluating their students using a six-point frequency rating scale. Please see Appendix 

A for a copy of the HOPE Scale. The instrument was developed and analyzed using a sample of 

5,995 students (Kindergarten through 5th grade) and their 349 teachers in the Midwest, using 

exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). After revisions, the 

construct validity of the final version of the scale was supported with good model fit statistics 

(CFI=.96; GFI=.91); reasonable RMSEA of .10; and internal consistency estimates of .96 for the 

academic subscale and .92 for the social subscale (Gentry et al., 2015; Peters & Gentry, 2010).  

To ensure fair evaluation of students by their teachers, the teachers are encouraged to 

complete the HOPE Scale for every student in their class. What sets the HOPE Scale apart from 

other gifted assessments is that it asks teachers to compare their students to others with similar 
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backgrounds and experiences to help achieve unbiased results. This practice gives students from 

underserved groups a better chance of being identified and assessed for giftedness.  

Although the HOPE Scale shows evidence of being useful for identifying students’ 

giftedness, the research team argued it is also effective when used in conjunction with other gifted 

assessments and resources, such as achievement and aptitude tests, because no measure is free 

from error or absolute in its findings (Gentry et al., 2015). They also stressed the academic and 

social scores should not be combined, but rather used separately, and they recommended 

calculating local norms, rather than setting up a specific cut-off score. How to calculate local norms 

is explained in the HOPE Scale manual (Gentry et al., 2015). The HOPE Scale is a short 

assessment, which allows teachers to conduct an evaluation quickly for each of their students.  

Gifted Education in Korea – Research Setting 

South Korea is an ethnically homogeneous society, with an absolute majority of Korean-

born residents (approximately 99%). However, foreign immigrants and multicultural families are 

consistently increasing; the multicultural population has increased about two-and-a-half times over 

the last 12 years, from 680,000 in 2003 to 1.74 million in 2015 (Sung, 2017). To be specific 

regarding the student population, in 2014 the Korean Educational Development Institute (KEDI, 

2015) provided data showing that South Korean students who qualify as low-income or who are 

from multicultural backgrounds are 2.89% and 1.07%, respectively. Yet, multicultural students 

and those from low-income backgrounds are underrepresented in gifted programs, comprising only 

0.68% and 0.11% (Lee & Lee, 2015). The number of multicultural students increased to 1.36% 

(N=82,536; KEDI, 2016) in 2015, and according to Lee and Lee (2016), the proportion of students 

with multicultural backgrounds in school will continue to increase. 
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Beginning in 2004, Korea began to focus on identifying students with potential giftedness 

from low-income families, and the Gifted Education Promotion Act (Ministry of Education & 

Human Resources Development, 2004) was formed in 2005, stating that the gifted program should 

include students from low-income families (Lee & Eum, 2018). The system then broadened to 

incorporate students from multicultural families. The 3rd Master Plan (2013-2017) for the 

Promotion of Gifted and Talented Education (2013, Ministry of Education) emphasized the 

inclusion of economically disadvantaged and multicultural students with gifts and talents. 

However, although the Gifted Education Act tried to include underserved populations, Lee and 

Eum (2018) insisted that the inclusion of underserved population in Korea is still only a basic stage, 

both in quantity and quality, and there remains a lack of evidence-based research of these 

populations. 

To support underserved populations, teachers’ referrals were included among multiple 

criteria to provide missing information about the students. According to KEDI (2015), after 

teachers were encouraged to provide referrals within the identification process in 2009, an average 

of 48% of gifted programs used the teacher referral process; 52.1% for the gifted classes in the 

regular schools; 55.4% for the Department of Education gifted programs; and 44.2% for the 

university-based gifted programs (Lee & Lee, 2015). A possible reason for this is teachers failed 

to refer them, and even if the students were referred, they may not have been identified because 

they had to go through the same traditional identification procedures without any further benefits 

(Lee & Lee, 2015). In addition, many Korean schoolteachers continued focusing only on the 

students’ academic ability, not their social abilities, as traits of giftedness (Lee & Lee, 2015; Lee 

& Lee, 2016). For instance, after studying 177 regular schoolteachers in Korea, Lee and Lee (2016) 

found these teachers perceived creativity, task-commitment, and cognitive ability to be the greatest 



 

 

25 

factors when identifying students from underserved populations; whereas, leadership, sociality and 

self-esteem were seen as inefficient factors. Teachers lacked understanding of underserved 

populations and were unlikely to nominate them for gifted services. Hence, extra attention is 

required in terms of students’ social and emotional characteristics when identifying students with 

academic and social gifts (Lee & Lee, 2016).   

Purpose of Study 

It is necessary and timely to offer equal opportunities to students with gifts and talents, not 

only from low-income families, but also from multicultural families in South Korea. The HOPE 

Scale may be a helpful tool for identifying those students; however, a validation study of the scale 

is necessary to ensure its efficacy with these populations. This is also the next step for a call-to-

action from Lee and Lee (2015) who asserted despite the implementation of the teacher referrals 

in identifying students with gifts and talents, underserved populations were still underrepresented 

in gifted programs, and an absence of instruments exists to help identify them. They also added 

that a teacher rating scale, created after considering the characteristics of students from 

multicultural families has not yet developed in South Korea (Lee & Lee, 2015). As it is necessary 

to compare students with others of similar backgrounds, particularly when identifying students 

from underserved populations (Lee & Lee, 2015; Peters & Gentry, 2010, 2013), developing 

appropriate instruments and checking measurement invariance to do so is important (Lakin, 2012). 

By the same token, Valencia and Suzuki (2001) and Callahan (2007) pointed out that too often, 

the variables of socioeconomic status (SES) and race were not examined separately. This 

confounded attribution of effects to variables. They suggested an instrument validation study 

should include income level as a variable, separate from race, ethnicity, and gender, to enable 

clearer interpretation of results. The research questions that guided this study were: 
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RQ 1: To what extent does the data from the HOPE Scale – Korean version provide 

evidence of construct validity?  

RQ 2: Does the measurement invariance of the HOPE Scale – Korean version hold across 

income (regular vs. low) and cultural subgroups (Korean vs. multicultural)? 

RQ 3: How do teachers perceive the applicability and the items of the HOPE Scale – 

Korean version to identify gifted and talented students? 

As this is the first validity investigation on the HOPE Scale – Korean, and the investigation is 

exploratory in nature in particular for the last question, we did not specify any prior hypotheses 

regarding expected findings for each research question in this study. However, given the validity 

and invariance results from the studies with U.S samples (Gentry et al., 2015; Peters & Gentry, 

2010, 2013), we expected to find similar results and used their results as underlying theoretical 

model to guide our analyses. Thus, we hypothesized the two-factor model would hold for the 

construct validity evidence and tested the model as an initial step. Similarly, we also expected that 

measurement invariance would hold across tested groups for the HOPE Scale to be one of the 

effective tools to identify underrepresented students in Korea.  

Method 

Participants 

The participants of this study were public elementary school teachers and their third 

through sixth grade students with varied socioeconomic and ethnic backgrounds. Although the 

HOPE Scale was first designed to identify underserved students with gifts and talents, it is also 

effective in identifying students with gifts and talents from non-underrepresented groups (Peters 
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& Gentry, 2010, 2013). The sample in this study, therefore, was not limited to underrepresented 

students. Based on their daily observations, 55 teachers from nine different elementary schools in 

Seoul, South Korea, completed HOPE Scales on their students (n=1,157). Table 1 describes the 

demographic information and Table 2 shows the descriptive statistics of the HOPE Scale. It is 

noteworthy that the students from culturally diverse background in our sample account for 14%, 

which reflects more than the regular composition of multicultural populations (approximately 1 -

2%) in Korea. In addition, the students who overlapped in two categories of low-income family 

and multicultural backgrounds comprised 2.85% of the total sample (n=33), and we used their 

demographic information separately to answer our second research question.    

Table 1.  Demographic Information of the Participants  

Variables Category Student Frequency (%) 

Grade level Grade 3 266 (23) from 13 classes 

 Grade 4 320 (28) from 15 classes 

 Grade 5 277 (24) from 13 classes 

 Grade 6 294 (25) from 14 classes 

Ethnicity Korean 990 (86) 

 Multicultural 167 (14) 

Family-income Regular-income 941 (81) 

 Low-income 216 (19) 

Gender Male 592 (51) 

 Female 565 (49)  

  Total 1157 

 



 

 

 

 

Table 2.  Descriptive Statistics of HOPE Scale – Korean 

Construct Items 
Response Percentage (%) Mean 

(SD) 
Skewness Kurtosis 

1 2 3 4 5 6 

Academic 

(6 items) 

Performs or shows potential for performing 

at remarkably high levels. (Item 1) 
5.36 11.58 25.93 25.24 20.14 11.75 

3.78 

(1.35) 
-.12 -.68 

Is eager to explore new concepts. (Item 6) 10.20 15.59 27.48 21.00 17.20 7.52 
3.41 

(1.41) 
.05 -.80 

Exhibits intellectual intensity. (Item 7) 11.67 18.41 27.92 19.10 14.43 8.47 
3.32 

(1.44) 
.17 -.80 

Uses alternative processes. (Item 9) 6.40 19.19 34.23 20.92 13.83 5.45 
3.33 

(1.26) 
.24 -.48 

Thinks “outside the box.” (Item 10) 6.83 19.88 38.20 21.35 9.85 3.89 
3.19 

(1.18) 
.30 -.14 

Has intense interests. (Item 11) 5.62 14.69 29.30 21.43 16.25 12.62 
3.66 

(1.40) 
.07 -.77 

Social 

(5 items) 

Is sensitive to larger or deeper issues of 

human concern. (Item 2) 
10.63 18.06 30.34 19.45 14.52 7.00 

3.30 

(1.39) 
.17 -.70 

Is self-aware. (Item 3) 2.94 9.51 34.23 24.89 20.66 7.78 
3.74 

(1.20) 
.04 -.49 

Shows compassion for others. (Item 4) 3.20 10.11 25.93 27.57 21.18 12.01 
3.89 

(1.28) 
-.12 -.60 

Is a leader within his/her group of peers. 

(Item 5) 
21.18 20.14 21.61 16.34 12.27 8.47 

3.04 

(1.57) 
.33 -.96 

Effectively interacts with adults or older 

students. (Item 8) 
9.85 15.99 33.54 21.35 13.57 5.70 

3.30 

(1.32) 
.14 -.53 

2
8
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Instrument Adaptation Process: HOPE Scale - Korean Version  

The original HOPE Scale was translated from English into Korean in several steps (Geisinger, 

1994; Hambleton, 2001). It was first translated by the first author into Korean, and the translated 

results were compared with the original instrument by three bilingual graduate students (i.e., 

English- and Korean-speaking) majoring in education. Based on their suggestions, the initial 

HOPE Scale-Korean version was drafted, and it was translated back into English by 

another bilingual graduate student in gifted education, who is familiar with the nature of the field. 

The edited English version was then shared with a panel of five graduate students, who only speak 

English. They compared the back-translated, English version of the instrument with the original 

HOPE Scale, and we discussed whether major differences existed between those two versions. 

Minor edits were made based on the feedback, and the final HOPE Scale – Korean version was 

created.  

The ethnic group classification in the demographic section of the HOPE Scale—identifying 

seven different ethnic groups: American Indian/Alaska Native, Asian, Black or African American, 

White, Native Hawaiian or Other Pacific Islander, Mixed Race, and Hispanic/Latino—did not 

effectively represent the present-day multicultural population in South Korea. In South Korea, 

multicultural families are defined as a family that is created by the international marriage of a 

Korean citizen with a partner from a different country (Lee & Lee, 2016). Given the geographic 

location of South Korea, the majority of the multicultural families are comprised of a Korean 

person and their partner, who also comes from another Asian country. They would therefore still 

be grouped as Asian if the original categories remained. Therefore, with the consideration to the 

research setting, we divided the ethnicity section of HOPE Scale – Korean into two main groups 

(Korean or multicultural), and then subdivided the multicultural group into five sub-categories: 

White, Black, Hispanic/Latino, Asian, and Other. In addition, the Asian group is divided more into 
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detail, with five geographical sub-regions: Central Asia, East Asia, South Asia, Southeast Asia, 

and Western Asia (see Appendix B for a copy of the HOPE Scale – Korean).  

Data Analyses 

Traditionally, general linear models, including a t-test or Analysis of Variance (ANOVA), 

which do not involve any latent variables, have frequently been used to test for equivalence of 

mean scores between different groups (Thompson & Green, 2006). The observed mean difference 

may be caused by systematic differences in attributes among groups, test items that systematically 

yield higher or lower scores for specific groups, or biased test items. Therefore, simple equivalence 

of the means does not exclude the possibility that the mean is the same due to a bias toward a 

specific group. Alternatively, a higher group mean does not indicate the yielded scores are 

systematically higher for a particular group due to biased items or the differential structure of the 

constructs. For these reasons, we conducted more in-depth analyses in this study regarding 

measuring the structural invariance of constructs among different subgroups (Lakin, 2012; van de 

Vijver & Tanzer, 1997). To answer the first research question, we conducted a Confirmatory 

Factor Analysis (CFA) to support the construct validity of the data for the HOPE Scale – Korean 

as prior research showed sufficient evidence supporting the theoretically defined two-factor 

structure in the original HOPE Scale (see Gentry et al. (2015) and Peters & Gentry’s (2010, 2013) 

study for the details of the development and revision procedures of the HOPE Scale). In CFA, a 

robust maximum likelihood (RML) estimator was applied, because it is less dependent on the 

assumption of multivariate normal distribution of continuous variables in comparison with ML 

estimation (Li, 2016; Yuan & Bentler, 2000). RML provides estimators with statistical corrections 

to chi-square statistics and standard errors, and it has been widely used in CFA models (Li, 2016).  



 

 

31 

Measuring invariance establishes valid information across multiple groups, by examining 

the extent to which items have equal meaning among the sample groups (French & Flinch, 2006). 

For instance, if certain test items are more advantageous for one particular group, the instrument 

may not yield equally valid data for all populations (Osterlind & Everson, 2009). Therefore, a 

Multi-group CFA (MCFA) was used as the next step to analyze invariance between students’ 

ethnic groups and their family’s socioeconomic status for the two-group comparison which would 

answer the second research question. MCFA is important, because the teacher rating scales 

including HOPE Scale are often applied to various subgroups without considering possible 

invariance issues (Brown, 2006).  

In MCFA, data from 216 students from low-income families and from 167 students from 

multicultural families were used (see Table 1) with equal numbers of their higher-income and 

Korean counterparts. As parameter estimates and chi-square value are sample size dependent and 

sensitive to sample size (Fischer & Karl, 2019; Ullman, 2007), Fischer and Karl (2019) argued 

that “unless sample sizes are equal, it might be difficult to determine which samples and items are 

problematic when examining an overall poorly fitting multi-group model” (p. 15). Similarly, Chen 

(2007) and Kaplan and George (1995) stated that when the sample size is increasingly disparate 

among groups, it is difficult to detect factor mean differences and goodness of fit indexes across 

groups. One simulation study conducted by Yoon and Lai (2018) similarly revealed severely 

unbalanced group size (e.g., one group sample size is more than twice larger than the other) affects 

the invariance studies results; it leads to incorrect conclusions of invariance due to fit function in 

multiple-group factor analysis, weighting by group sample size. This indicates that violations of 

invariance can be masked, and researchers may find false invariance when there are large 

imbalances between groups (Yoon & Lai, 2018). Simply put, we randomly selected 216 students 



 

 

32 

from regular-income families and another 167 Korean students, creating equal sample sizes and 

allowing for direct chi-square comparisons in the invariance testing. Each model was then tested 

using several steps in an increasingly restrictive manner (Brown, 2006; Putnick & Bornstein, 2016).  

To test measurement invariance, Putnick and Bornstein’s (2016) four steps, measuring (a) 

configural; (b) metric (weak factorial); (c) scalar; and (d) residual invariance, were used as a 

guideline. Other studies in the field of gifted education also followed similar guidelines when 

studying evidence of measurement invariance across different cultural or socioeconomic status 

(e.g., Lakin (2012), Peters & Gentry (2010)). According to the procedures suggested by the authors 

(Putnick & Borstein, 2016, pp.75-77), (a) configural invariance, also known as invariance of model 

form, is the least stringent step designed to check whether the constructs have the same pattern of 

free and fixed loadings. If configural invariance is supported, testing (b) metric invariance 

(equivalence of the item loadings on the factors) is the next procedure. This step tests whether each 

item contributes to a similar degree across groups to the latent construct, and it is tested by 

constraining factor loadings. The metric invariance results are compared to the configural 

invariance model to determine its model fit; if the metric invariance model fit is not significantly 

worse than configural invariance model, it implies metric invariance is supported, because the 

results of constraining the loadings across groups do not significantly affect the model fit. If metric 

invariance is supported, (c) scalar invariance (equivalence of item intercepts) would be tested for 

the metric invariant items. This step is tested by constraining the item intercepts to be equivalent 

among the groups. In this process, if the scalar invariance model fit is not significantly worse than 

metric invariance model fit, it supports the scalar invariance model, because the results, by 

constraining the items across groups, do not significantly affect the model fit. On the other hand, 

if the scalar invariance model fit is worse than the results of the metric invariance model fit, it 
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implies that at least one item intercept is different across the groups. If scalar invariance is 

supported, the last step would be checking (d) residual invariance, which tests whether error 

variance (measurement error) or some of specific variance not shared with factor is similar between 

groups. However, although this is one of the full factorial invariance components, residual 

invariance is not a prerequisite, as it is not part of the latent factor (Vandenberg & Lance, 2000) 

and many researchers tend to omit this step (Putnick & Bornstein, 2016). In terms of the parsimony, 

it is also important to note that a more restrictive model typically has a higher chi-square value and 

degrees of freedom as there are fewer parameters to estimate which yields worse fit. If the more 

statistically parsimonious model is selected, it may erroneously assume within-group variability is 

equal across the tests (Horn & McArdle, 1992; Sprague et al., 2017). Therefore, we would judge 

the model based on the theoretical underpinning of the measurement with multiple indices 

(Williams & Holahan, 1994).  

In both CFA and MCFA, diverse fit indices were reported to describe the model (Hu & 

Bentler, 1999); absolute fit indices (e.g., x2, AIC, GFI), relative fit indices (e.g., IFI, NFI, NNFI 

(also known as TLI)), and noncentrality-based indices (e.g., RMSEA, CFI). In terms of the chi-

square value, generally a large value indicates a lack of model fit, however, this is affected by the 

sample size; therefore, different fit indices are encouraged to be examined when explaining a 

model fit (Garver & Mantzer, 1999; Kline, 1998). In this sense, AIC is considered as a 

parsimonious adjusted fit index as it is penalized with the number of parameters to estimate, and 

considered as one of the most effective indices to evaluate the model fit (Williams & Holaham, 

1994).Although there is no rule of thumb for each index, the value of fit indices such as NFI, NNFI, 

CFI, GFI, and IFI greater than .90, and RMSEA value near or less than .08 represents a good fit 

(Browne & Cudeck, 1993; Garver & Manter, 1999). Throughout the analyses of CFA and MCFA, 
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we used LISREL 9.3 (Jöreskog, n.d.) to estimate parameters and it conveniently suggests the 

model fit index and the orders that will improve the model fit if we accept the correlated errors 

between the paired items.  

Following these quantitative analyses, we added the insights of six teachers who 

voluntarily participated in follow-up interviews regarding the HOPE Scale – Korean items and its 

applicability when identifying students with gifts and talents from diverse backgrounds. This part 

was designed to answer the third research question. The purpose of conducting follow-up 

interviews was to understand in detail (Gubrium & Holstein, 2001) how teachers felt the 

effectiveness of the scale which might not be captured through the quantitative analyses. This part 

was designed to answer the third research question and we specifically asked two main questions 

to the teachers (a) how they perceived using HOPE Scale – Korean as an alternative tool to help 

identify gifted students and (b) which item(s) of the 11 items on the scale they found helpful and 

which items they questioned. During the interview process, the teachers were asked to describe 

two main questions we prepared as a semi-structured interview, however, we additionally asked 

their opinions about non-academic characteristics of gifted students because the items teachers felt 

unsure during the interview were all Social items. 

In the recruiting process, we invited 55 teachers who completed the HOPE Scale – Korean 

for their students and six teachers (10.91%) replied that they were willing to participate. In terms 

of the sample size in the phenomenological qualitative studies, the expected sample size of the 

interviewees ranges approximately 6 (Denzin & Lincoln, 1994), 6-8 (Kuzel, 1999), and 6-10 

(Morse, 2000); however, as far as justifying the sample size of the interviewees, most qualitative 

methodologists openly have recognized the lack of standards for sample size and little defense 

exists based on the practices (Marshall et al., 2013). Although some qualitative research 
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methodologists describe general guidelines for the number of participants for the interviews 

(Subramanian & Peslak, 2010), Marshall et al. (2013) argued “the guidelines vary from 

methodologist to methodologist and sometimes the same methodologist has provided different 

ranges at different points in time” (p.13). As such, there is a subjective nature of sample size in 

qualitative studies (Marshall et al, 2013) and as “sample size depends on what you want to know,  

the purpose of the inquiry, what’s at stake, what will be useful, what will have credibility, and 

what can be done with available time and resources” (Patton, 2002, p. 243), we considered the 

number of teacher participants who shared their opinions was acceptable. The interviews were 

conducted over the phone for average 20 minutes and we informed the teachers the conversations 

would be recorded. As a member-checking process, the interview data were transcribed and sent 

to each interviewee to review, and provide feedback concerning its accuracy. This process 

increased the trustworthiness of the data (Creswell & Miller, 2000). Once the responses were 

coded under established themes, they were compared with the quantitative findings. Based on the 

teachers’ responses, we created four themes (a) pros of HOPE Scale – Korean, (b) cons of HOPE 

Scale – Korean, (c) item reviews, and (d) social and emotional characteristics of gifted students; 

using data from teachers’ opinions regarding the HOPE Scale – Korean.  

Results 

Evidence of Construct Validity of the Data: Confirmatory Factor Analysis (CFA) 

 To address Research Question 1, To what extent does the data from the HOPE Scale – 

Korean version provide evidence of construct validity?, we used CFA to investigate the evidence 

of construct validity of the Korean data set (see Table 3 for the correlation matrix of the 11 items 

for overall sample). We estimated internal consistency alpha reliabilities for the data with estimates 



 

 

36 

of .916 for the academic scale and .838 for the social scale; acceptable estimates for an affective 

measure (McCoach et al., 2013). Table 4 shows factor loadings on each construct , ranged 

from .482 to .875; all within acceptable range as researchers reasonably expect to see the factor 

loadings with magnitudes between .40 and .90 in practice (Guadagnoli & Velicer, 1988; McNeish 

et al., 2018). The goodness-of-fit indices of the original model results are: NFI = .879, NNFI = .850, 

CFI = .883, IFI = .883, GFI = .837, and AIC=12105.391 with RMSEA = .147. These initial results 

required revision of allowing correlated errors between items to achieve a better fit. According to 

the modification indices for theta-delta index, the total chi-square statistic of the model could be 

decreased by allowing the errors to correlate between item #6 (Is eager to explore new concepts) 

and item #7 (Exhibits intellectual intensity), each from the academic construct (See Table 5 for the 

modification process). The results improved after the modification (NFI = .919, NNFI = .9, CFI  

= .924, IFI = .924, GFI=.892, and AIC=11731.490), however, the value of RMSEA at .120 was 

still not in the acceptable range (Browne & Cudeck, 1993; Chen et al., 2008). After the first 

revision, three more revisions were sequentially conducted in the same manner allowing 

correlation between errors of the following item pairs: item #1 (Performs or shows potential for 

performing at remarkably high level) and item #7 (Exhibits intellectual intensity) from the 

academic construct; item #9 (Uses alternative processes) and item #10 (Thinks “outside-the-box”) 

from the academic construct; and item #3 (Is self-aware) and item #4 (Shows compassion for 

others) from the social construct.  
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Table 3.  Inter-item Correlation Matrix for Overall Sample 

  Aca1 Aca6 Aca7 Aca9 Aca10 Aca11 Soc2 Soc3 Soc4 Soc5 Soc8 

Aca1 1.000 
          

Aca6 .670 1.000 
         

Aca7 .672 .897 1.000 
        

Aca9 .626 .733 .708 1.000 
       

Aca10 .534 .594 .570 .716 1.000 
      

Aca11 .717 .580 .560 .555 .559 1.000 
     

Soc2 .621 .725 .729 .650 .522 .515 1.000 
    

Soc3 .559 .619 .594 .613 .469 .467 .645 1.000 
   

Soc4 .291 .348 .325 .406 .274 .211 .417 .509 1.000 
  

Soc5 .544 .628 .593 .617 .488 .440 .565 .553 .367 1.000 
 

Soc8 .447 .541 .485 .616 .468 .385 .515 .519 .463 .590 1.000 

Note. Aca indicates Academic item and Soc indicates Social item; The correlation between two 

constructs is .78. 

 

 

Table 4.  Factor Loadings of the HOPE Scale – Korean 

  

Academic 

(α=.916) 

Social 

(α=.838) 

Aca1 .761 
 

Aca6 .875 
 

Aca7 .849 
 

Aca9 .843 
 

Aca10 .684 
 

Aca11 .655 
 

Soc2 
 

.823 

Soc4 
 

.755 

Soc5 
 

.482 

Soc6 
 

.742 

Soc8   .681 
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Table 5.  Indices of Model Fit (Modification Process) 

  

Original Revision1 Revision2 Revision3 Revision4 

(Final) 

 
  

Element  

(A7,A6) of TD 

Element 

(A1,A11) of TD 

Element  

(A9,A10) of TD 

Element  

(S4,S3) of TD 

Chi-

Square 

1120.7  

(df=43) 

744.881  

(df=42) 

527.462  

(df=41) 

423.052  

(df=40) 

361.084  

(df=39) 

AIC 12105.391 11731.490 11516.071 11413.661 11353.693 

RMSEA .147 .120 .101 .091 .085 

NFI .879 .919 .943 .954 .961 

NNFI .850 .900 .929 .943 .951 

CFI .883 .924 .947 .958 .965 

IFI .883 .924 .947 .958 .965 

GFI .837 .892 .919 .934 .942 

Note. P<.001; A indicates Academic item, S indicates Social item, and TD indicates the modification  

indices for theta-delta; Each revision allows the errors to be correlated between items and the final  

model contains four pairs. 

 

The final version of the model yielded a chi-square value of 361.084 (df = 39), which is 

32.23% smaller than the chi-square from the original model. According to the goodness-of-fit 

statistics, the indices were all an excellent fit, with the following results: NFI=.961, NNFI=.951, 

CFI=.965, IFI=.965, GFI=.942, and AIC=11353.693. The proposed criteria of these fit indices are 

close to .95 (Hu & Bentler, 1999; Perry et al., 2015). The RMSEA value was .0845, which is less 

than .1 and within an acceptance range (Browne & Cudeck, 1993; Chen et al., 2008). Figure 1 

depicts the final model. Similar to the interfactor correlation results between the two constructs in 

the original HOPE Scale (r=.90; Gentry et al., 2015), our data also show a high interfactor 

correlation (r=.96). However, as Gentry et al. (2015) indicated, we kept two correlated factors on 

the instrument “because there are only two factors, a higher-order factor would not help explain 

the data, and a single factor in place of the two factors does not fit the theory” (p.9). In addition, it 

is important to note that we assumed the measured observed variables would be affected by the 

measurement errors because none of the observed variables are perfect or free from measurement 

errors. Due to the measurement errors, the correlation tends to be attenuated when investigating 
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interrelationship between variables. Our data showed that the correlation between the academic 

and social factor was .78. However, the intercorrelation between factors (the latent factors) in the 

final model, which is measurement error-free, yielded a higher correlation (r=.96). 

 

 

Figure 1.  Final CFA model 

Multi-group Confirmatory Factor Analysis (MCFA)  

Once the final model was built from the general CFA, measurement invariance testing was 

conducted to evaluate the equivalence of different parameters for students with different race and 

socioeconomic status to answer the Research Question 2: Does the measurement invariance of the 

HOPE Scale – Korean version hold across income (regular vs. low) and cultural subgroups 

(Korean vs. multicultural)? The results of comparing the two groups are presented in Tables 6 and 

7.  

Ethnicity (Korean versus Multicultural)  

The chi-square value for students from multicultural backgrounds (χ² = 111.568) was slightly 

higher than that of Korean students (χ² = 99.481). RMSEA, NFI, NNFI, CFI, and IFI values were 
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also very close across the two groups when analyzed separately, with a slightly worse fit for the 

multicultural group (see Table 6). However, the differences between the indicators above were all 

less than .01, indicating that the groups have very similar results. In general, the fit indices were 

nearly identical when indicating the model, which fits both groups well. This simultaneous model 

or configural invariance test was used as a baseline for the purposes of comparing the extent of the 

measurement invariances (RMSEA=.101, NFI=.964, NNFI=.967, CFI=.977, IFI=.977, 

AIC=3057.551). The test of the model with equal factor loadings (metric invariance testing) 

resulted in a non-significant difference in the chi-square value (Δ𝑋2= 22.227, df=9, p =.001, 

RMSEA=.099, NFI=.960, NNFI=.968, CFI=.975, IFI=0.975, AIC=3061.798). This means that 

adding equality constraints on factor loading across the groups did not result in a significant 

increase of the chi-square, meaning model fit was not affected. Thus, the metric invariance holds 

for the two groups. The following test results with equal indicator intercepts (scalar invariance) 

were also non-significant compared to the metric invariance (Δ𝑋2=0.565, df=3, p =.001), which 

means the two ethnic groups had similar item intercepts (RMSEA=.098, NFI=.960, NNFI=.969, 

CFI=.975, IFI=.975, AIC=3056.343). 



 

 

 

Table 6.  Measurement Invariances Tests for Korean Versus Multicultural Students (167 students each for the sample)  

   𝑋2 df Δ𝑋2 Δdf AIC  RMSEA NFI NNFI CFI IFI 

Single group solutions 
    

  
     

Korean  99.481* 39 
  

1675.811  .096 .927 .935 .954 .954 

Multicultural  111.568* 39 
  

1382.372  .106 .926 .930 .950 .951 

Measurement invariance 
    

  
     

Configural: Equal form  

(Simultaneous) 210.417* 78 
  

 

3057.551 

 

.101 .964 .967 .977 .977 

Metric: Equal factor loading  

(Full LX) 232.644* 87 22.227 9 

 

3061.798 

 

.099 .960 .968 .975 .975 

Scalar: Equal Indicator intercepts  

(Full PH) 233.209* 90 .565 3 

 

3056.343 

 

.098 .960 .969 .975 .975 

Residual: Equal indicator error variance 

(Full TD) 271.858* 105 38.649* 15 

 

3064.992 

 

.098 .953 .969 .971 .951 

Residual: Partial error variance  

(Partial TD of Academic) 243.830* 96 10.621 6 

 

3054.964 

 

.096 .958 .970 .974 .974 

Residual: Partial error variance  

(Partial TD of Social) 255.085* 95 21.876* 5 

 

3068.219 

 

.101 .956 .968 .972 .972 

* p<.001; LX defines the loadings of x on lambda-x, PH defines the covariances of the lambda-x variables (phi), and TD defines the 

covariances of the theta-delta variables; Δ X2 is compared with the previous model at α=.001 level. 
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Table 7.  Measurement Invariances Tests for Regular Versus Low-income Students (216 students each for the sample) 

  𝑋2  df Δ𝑋2  Δdf AIC  RMSEA NFI NNFI CFI IFI 

Single group solutions 
    

  
     

Regular Income 89.170* 39 
  

2058.156  .077 .950 .959 .971 .971 

Low Income 95.104* 39 
  

2153.751  .082 .946 .954 .967 .968 

Measurement invariance 
    

  
     

Configural: Equal form  

(Simultaneous) 183.848* 78 
  

 

4211.480 

 

.079 .975 .980 .986 .986 

Metric: Equal factor loading  

(Full LX) 190.858* 87 7.010 9 

 

4200.491 

 

.074 .975 .982 .986 .986 

Scalar: Equal Indicator intercepts  

(Full PH) 200.729* 90 9.871 3 

 

4204.362 

 

.076 .973 .972 .985 .985 

Residual: Equal indicator error variance 

(Full TD) 210.610* 105 9.881 15 

 

4184.243 

 

.068 .972 .985 .986 .986 

* p<.001; LX defines the loadings of x on lambda-x, PH defines the covariances of the lambda-x variables (phi), and TD defines the 

covariances of the theta-delta variables; Δ X2 is compared with the previous model at α=.001 level.
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Although an equal indicator of error variance (residual invariance) is not often investigated, 

assuming that the equal errors are not associated between different groups (Brown, 2006; Putnick 

& Bornstein, 2016), we conducted the test to further analyze structural parameters. The test of 

equal indicator error variances showed a significant chi-square value difference, meaning that non-

equivalence (error variances across the groups) existed (Δ𝑋2= 38.649, df=15, p = .001) with 

RMSEA=.098, NFI=.953, NNFI=.969, CFI=.971, IFI=.951, AIC=3064.992. When examining the 

partial error variance of each academic and social factor as a follow-up step, the social factors 

showed a significant chi-square increase (Δ𝑋2 = 21.876, df=5, p =.001) with RMSEA=.101, 

NFI=.956, NNFI=.968, CFI=.972, IFI=.972, AIC=3068.219; whereas, the academic factors had 

no significant chi-square value increase (Δ 𝑋2 =10.621, df=6, p =.001) with RMSEA=.096, 

NFI=.958, NNFI=.970, CFI=.974, IFI=.974, AIC=3054.964. This indicates that the two groups are 

likely to have equal error variance (residual invariance) within academic factors but not within 

social factors. Yet, it is important to note that an indicator of equal error variance is stringent, 

therefore not often supported or investigated as indicated above (Brown, 2006; Putnick & 

Bornstein, 2016). Put simply, the tests found the overall variation between the two ethnic groups 

is very similar.  

Income (Regular versus Low-income) 

The students’ family income status was used to compare measurement invariance results 

as well. The chi-square value for students from low-income families (χ²=95.104) was slightly 

higher than that of students from regular income families (χ²=89.17). RMSEA, NFI, NNFI, CFI, 

and IFI values were also very close across the two groups, when analyzed separately, with a 

slightly worse fit for the low-income group (see Table 7). However, the differences in the 
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indicators above were all less than .01, indicating that the groups had very similar results. In 

general, the fit indices, which were also nearly identical, indicate the model fits both groups well.    

From the baseline simultaneous model (configural invariance) with RMSEA=.079, 

NFI=.975, NNFI=.980, CFI=.986, IFI=.986, and AIC=4211.480, the test of equal factor loadings 

(metric invariance) resulted in a non-significant difference of the chi-square value (Δ𝑋2=7.010, 

df=9) at the alpha=.001 level (RMSEA=.074, NFI=.975, NNFI=.982, CFI=.986, IFI=.986, 

AIC=4200.491). This means that the assumption of equal factor loadings holds the same for the 

two groups. The following tests that had equal indicator intercepts (scalar invariance) were also 

not significant (Δ𝑋2=9.871, df=3), p=.001), which means the two ethnic groups had similar item 

intercepts (RMSEA=.076, NFI=.973, NNFI=.972, CFI=.985, IFI=.985, AIC=4204.362). In 

income-group differences, even the equal error variance results (residual invariance) showed a 

non-significant chi-square value difference (Δ𝑋2=9.881, df=15, p=.001), implying equivalence of 

indicator error variances across the groups (RMSEA=.068, NFI=.972, NNFI=.985, CFI=.986, 

IFI=.986, AIC=4184.243). This reveals that the two income groups have an almost identical 

variation. 

Teachers’ Perception of the HOPE Scale – Korean from the Follow-up Interview 

After completing the HOPE Scale – Korean for their students, six teachers volunteered to 

share their thoughts about the instrument to address research question 3: How do teachers perceive 

the applicability and the items of the HOPE Scale – Korean version to identify gifted and talented 

students? We asked teachers how they perceived applying the HOPE Scale – Korean as an 

additional identification tool and which items they thought were most or least helpful in selecting 

students for the gifted program (see Table 8).  
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Table 8.  Demographic Information of the Interviewees (n=6) 

Participant 

code 
Age Gender 

Teaching 

grade  

Have received professional 

development of gifted 

education? 

HOPE Scale items 

teachers questioned 

A 30s Female Grade 4 No 2, 3, 4, 8 

B 20s Female Grade 6 Yes 8 

C 20s Male Grade 3 No 2 

D 20s Female Grade 6 Yes 2, 8 

E 30s Male Grade 4 No 1, 2, 11 

F 20s Male Grade 5 No 2, 3, 5 

Note. The teachers are all from different schools and they are all Korean with no multicultural 

background.  

Pros of HOPE Scale – Korean  

Every teacher came up with pros and cons regarding the HOPE Scale – Korean. In terms 

of the merits of the HOPE Scale – Korean, two teachers (33%) pointed out the limitations of the 

traditional way of identifying students for gifted programs. For instance, one stated, “Obviously, 

not one tool is perfect in identifying gifted students. I think it is important to listen to teachers’ 

voices, based on their regular observation,” (Teacher E – 04/06/19) while another shared, “I 

believe that the traditional methods of identifying gifted students are limited in their effectiveness, 

so I welcome these additional tools to help us better evaluate” (Teacher F – 04/07/19). Based on 

the limitation of using a single instrument and the importance of applying an alternative pathway, 

three other teachers (50%) mentioned the advantage of HOPE Scale – Korean more specifically. 

They focused on how it would affect identifying students from multicultural backgrounds or from 

lower socioeconomic status, which was the original goal of the development of the HOPE Scale 

(Gentry et al., 2015). One teacher indicated that, “In other questionnaires, multicultural and/or 

low-income students are evaluated by comparing them to [regular] students from average 

backgrounds. However, the HOPE Scale asked us to compare a student to others from a similar 



 

 

46 

background, which are the most distinctive characteristics” (Teacher D – 04/06/19). Similarly, two 

others pointed out that, “The scale allows us [teachers] to identify students whose potentials are 

often overlooked because of external environmental factors” (Teacher C – 04/05/19), and therefore, 

the teachers have a chance to identify and refer students who are not prepped by tutors or test-

trained, but who possess high innate potential. 

Many of the students who come to the program appear to be trained to become 

'gifted'. It seems they were prepared by tutors, or given private after-school classes, 

with the specific goal of being accepted into these programs. I heard that they 

utilized study guides that are made specifically for the admission exam. If we do 

not have tools like HOPE Scale – Korean, it would be extremely difficult to 

recognize real “gifted” students among the average student body who did not have 

the chance to attend those prep schools. (Teacher B – 04/05/19) 

The HOPE Scale – Korean can work as an identification tool that can more equitably identify 

students from multicultural, and/or low-income backgrounds. Using the HOPE Scale – Korean, 

teachers can refer a student who may not receive a high enough score on the traditional intelligence 

or achievement tests, but who may have innately high potential as compared to other students with 

similar backgrounds.  

Cons of HOPE Scale – Korean 

The teachers also indicated some drawbacks and concerns about the HOPE Scale – Korean 

in terms of its practicability and item characteristics that may not represent students’ giftedness. 

Half of the teachers indicated that they were unsure of how it works as an effective tool in 

identifying students with gifts and talents, based on the practicability issue from the teachers’ 

perspective. As HOPE Scale – Korean asks teachers to fill out a form for every student in their 

classroom, teachers argued doing so might overburden them. One stated that, 

 If the questionnaire is used by the entire school, we would be able to see the 

average score or calculate school or group specific norms for all the students and 

also be able to identify who achieved high scores in the scale. However, if this is 
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used for admissions into programs by district level or university-based programs 

outside of school, it takes a lot of time to fill these out for each student in our class 

if they still need all students’ information. (Teacher D – 04/06/19)  

This teacher added that it would be helpful if there were certain guidelines, or a possible cut -off 

score suggested. Another teacher similarly stated that she has questions on how it would be 

effective, when she is using it for recommending students for the out-of-school gifted program. 

She worried that, “Teachers may be concerned whether a student will get accepted, because they 

have initial low scores compared to other students. Plus, the students who would be willing to join 

the out-of-school programs tend to be higher-achievers” (Teacher B – 04/05/19). This indicated 

that the teacher perceived there would be no distinction among the referred students.  

The remaining teachers also shared how they were uncertain about other aspects of the instrument, 

mostly regarding the social characteristics of students with gifts and talents. One of the teachers 

indicated,  

We can refer the students based on it [HOPE Scale – Korean], but not as a definitive 

indicator. The characteristics of each student vary significantly. For example, one 

can be a leader, one cannot be. Even autistic students can be gifted, but these 

students may not socialize, do not become leaders, and may not emotionally relate 

with others very well. Because these students exist, who are intellectually gifted 

but not socially, I do not think you can conclusively categorize the students as gifted 

or non-gifted. You can refer to it as a supplement, but I do not think its results 

should be heavily used. (Teacher A – 04/01/19) 

This teacher’s opinion is that gifted students’ social and emotional abilities may vary, depending 

on each student’s personal traits, and there could be concerns when using scores from the HOPE 

Scale – Korean. This goes along with the HOPE Scale manual (Gentry et al., 2015), in which the 

developers clearly specified that users should not use the sum of the two constructs as a total HOPE 

Scale score; rather, they recommended using the academic and social scores independently.  
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Item Reviews of the HOPE Scale – Korean 

When teachers were asked which items they thought would be most or least helpful in 

identifying students with gifts and talents, all teachers surprisingly identified the social items as  

questionable (see Table 8). Only one teacher pointed out the academic items (item #1“Performs 

or shows potential for performing at remarkably high levels” and item #11“has intense interests”), 

indicating that they are too broad and vague, but even this teacher included other social items as 

uncertain. When explaining why they thought certain items were appropriate or questionable, the 

teachers provided reasons why they were uncomfortable with these items and stated that they liked 

the rest. Hence, the following section focuses on items about which the teachers raised concerns.   

Five (83%) out of six teachers pointed out they were unsure about item #2 (Is sensitive to 

larger or deeper issues of human concerns). One teacher stated, “I do not think gifted students 

have particularly deep interests in the issues of our society or human concerns. Most of the gifted 

students I know are more interested in science or math” (Teacher D – 04/06/19). This teacher may 

not have understood general characteristics of students with gifts and talents but focused on talents 

on specific domain area. Others, however, similarly stated that these characteristics differ greatly 

among students. Half of the teachers also pointed out that item #8 (Effectively interacts with adults 

or older students) should not be used as a decisive indicator when describing gifted students’ 

characteristics.  

Teachers stated that, because of their high intelligence, students with gifts and talents may 

get along with others who are older than them; however, it is hard for teachers to observe them 

talking in person. They added that there are not many chances for students to meet older people at 

school except for the teachers, so, therefore, it is unlikely for teachers to observe and evaluate the 

students regarding this item. Item #3 (Is self-aware) and item #4 (Shows compassion for others) 

were questioned by teachers of two and one, respectively, for similar reasons. Teachers 
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commented that it is difficult to observe and evaluate these items, because they are a little abstract. 

In general, teachers identified the social items as questionable, because there are many exceptions 

to these characteristics. Based on their arguments, it could be summarized that although some 

students with gifts and talents do reveal these social characteristics, they do not necessarily apply 

to all gifted students, at least as the teachers perceive it.  

Social and Emotional Characteristics of Gifted Students 

As all interviewees questioned some of the social items from the HOPE Scale – Korean, 

we asked for more detail about their perceptions of the social and emotional characteristics of 

gifted students and their thoughts about including these in the general gifted identification process. 

The characteristics varied; teachers mentioned social and emotional traits such as resilience, 

passion, collaboration skills, goal orientation, concentration, and confidence. Although the social 

and emotional characteristics may differ from student to student, a majority of teachers (83%, n=5) 

stated that it is ideal to incorporate social and emotional characteristics when identifying or 

educating students with gifts and talents. One teacher, who thinks it is ideal but is uncertain about 

the idea, stated because no fixed social characteristics exist, “it would not be reliable to use social 

characteristics when identifying gifted students. However, I think it is a good idea to study the 

emotions and social characteristics once they are selected into the program” (Teacher A – 

04/01/19). Other teachers (n=4), however, indicated that it is important to move beyond the 

traditional way of identifying students with gifts and talents to a new system by adding social 

characteristics. This is because, “those social characteristics such as desire, persistence, and 

willingness can positively affect students’ talent to be further developed” (Teacher E – 04/06/19). 

The teachers perceived that social characteristics amplify a student’s cognitive skills, as well as 

academic talent overall.  
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Discussion 

Inequity issues in the field of gifted education (i.e., underrepresentation of students of color, 

students from low-income family backgrounds, and gifted students with disabilities) have been 

frequently addressed by researchers (Gentry et al., 2019; Lakin, 2016; Moon & Brighton, 2008; 

Peters et al., 2019; Plucker et al., 2017; Plucker & Peters, 2018). This is not only a concern in the 

U.S., but also in other countries, such as South Korea. Although similar studies conducted in the 

U.S. provide plenty of evidence regarding the inequity in identifying and serving underrepresented 

students with gifts and talents (Gentry et al., 2019; Neumeister et al., 2007; Yoon & Gentry, 2009), 

this trend has not yet been actively studied in South Korea (Lee & Lee, 2016). It is proper and 

timely to investigate an identification method that can equitably identify and serve students from 

diverse backgrounds. This also addresses Lee and Lee’s (2015) call for a validation study of a 

teacher rating scale for use with the underserved population in South Korea.   

From the quantitative findings, the revised CFA model demonstrated a strong fit, similar 

to the findings reported by Peters and Gentry (2010). In their study, they indicated room for 

improvement in the RMSEA value, which was .11 in the revised CFA model; whereas, our 

RMSEA value (.0845) was better than theirs, as it was within an acceptable range (Browne & 

Cudeck, 1993; Chen et al., 2008). Yet, as Fan and Silvo (2007) and Kenny and McCoach (2003) 

revealed, part of the large RMSEA value may be due to the relatively small number of items in the 

scale. Given that the HOPE Scale consists of only 11 items in total, a larger than optimal RMSEA 

index was not surprising, and the model fit statistics remained strong. In addition, although the 

alpha reliability estimates for the two factors of the HOPE Scale – Korean (.916-academic 

and .838-social) were lower than the alpha reliability estimates of the U.S data (Peters & Gentry, 

2010; .97 and .95, respectively), the South Korean estimates were still high.  
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Findings from the MCFA revealed that teachers can effectively nominate low-income and 

multicultural students for gifted programs without bias and that the HOPE Scale – Korean is 

invariant among the different income and cultural groups in our sample. Academic and social items 

on the HOPE Scale – Korean were not biased against low-income and/or multicultural students as 

rated by their teachers, meaning that the scale provided similar information concerning students in 

different demographic groups. This finding was similar to those in Peters and Gentry’s (2010) 

study, in which they reported the HOPE Scale validation study with U.S. populations did not 

demonstrate significant differences between students from low-income families and students from 

regular-income families on tests of equal factor loadings, equal indicator intercepts, or equal factor 

variances. The studies conducted in the U.S. and South Korea showed that the HOPE Scale and 

the HOPE Scale – Korean items measured the same constructs across both groups.  

 No matter which results we retrieved from the quantitative findings, we thought it was 

important to ask teachers how they perceive the effectiveness of the HOPE Scale as they are the 

ones who would directly use this measure. Their thoughts would not only provide perceived 

usefulness of the scale but also impart critical information what is missing in the current measure. 

This would help future researchers designing or revising teacher-rating scale. Although the 

quantitative study revealed promising results in our research, the qualitative data from the teachers’ 

interview provided additional information we missed from the earlier outcomes. The findings from 

the follow-up interview revealed that the teachers were aware of the importance of the teacher-

rating scale, as well as the two components of the scale (academic and social). However, they 

reported a lack of confidence using social items to identify students for gifted programs. This 

outcome was consistent with the previous research findings (i.e., Lee & Lee, 2015; Lee & Lee, 

2016), showing that the teachers tend to focus heavily on traditional academic components, rather 
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than social and emotional characteristics of gifted students. Particularly, the qualitative results 

were similar with Lee and Lee’s (2016) study, showing that teachers considered leadership, 

sociality, and self-esteem as ineffective factors, when identifying gifted students compared to 

creativity, cognitive ability, and task-commitment.   

 This might be explained by the paucity of teacher training (Abu et al.,2017; 

Hammerschmidt, 2016; Moon & Brighton, 2008; Szymanski & Shaff, 2013) related to gifted 

education, resulting in a lack of understanding about the characteristics of gifted students and the 

ways to support them. However, it is still promising that the quantitative results showed no items 

functioning differently among different demographic groups, indicating that the teachers were not 

biased against any underrepresented group when completing the HOPE Scale despite this lack of 

teacher training. The results provided hope when compared with the findings from Elhoweris et 

al.’s (2005) and Moon and Brighton’s (2008) studies, which showed teachers tended to not 

recognize, nor refer to underserved populations in general. However, the findings might also imply 

that teachers’ views may not be accurate given our quantitative results; although the teachers 

questioned the social scale, the data fit the model well.  

In addition, it is encouraging that the teachers had a positive perception about adopting 

multiple criteria, including an observation tool (Brown et al., 2005; Esquierdo & Arreguin-

Anderson, 2012; McBee, 2006), such as the HOPE Scale, and admitted its potential for identifying 

underrepresented students, who traditional identification measures often miss. Therefore, the 

consistent development and the validation of a psychometrically sound and simple instrument is 

needed to help with the identification of underrepresented students for gifted programs.  
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Limitations and Implications for Future Research 

The quantitative results from 55 teachers and the qualitative results from six teachers 

cannot fully represent the Korean public schoolteachers’ perspectives on identifying and 

supporting gifted students from low-income or multicultural backgrounds. Teachers may show 

different results when nominating and referring their students based on their exposure to gifted 

education training, as well as their general experiences (Hansen & Feldhusen, 1994). Our goal in 

this study was not aimed to differentiate the pattern or results of the teachers based on their 

experience with gifted education or students with gifts and talents. However, if a future study is 

designed considering the teacher factor, it would be meaningful to investigate. For instance, as 

regular schoolteachers tend to under-identify students from low-income or multicultural families 

(Harradine et al., 2014) as compared to a teacher with training in and knowledge of gifted 

education, it would be interesting to explore whether any differences exist between two groups of 

teachers. Due to the nested structure of our data, not only the teachers’ effect, but also the general 

classroom characteristics (e.g., percentage of students from low-income or multicultural family 

background) might differentially affect students’ results. The Intraclass Correlation (ICC) value of 

our data was .1206. This revealed that raters’ effect accounted for 12.06% of the total model 

variance, indicating the multilevel modeling analysis might explain additional information.  

In this study, we used single-level CFA as “Muthen (1997) noted, that typically, ICC values 

tend to range from .00 to .50 and suggested that when group sizes exceed 15 and findings yield 

ICC values of .10 or larger, the multilevel structure of the data should definitely be modeled” 

(Byrne, 2012, p. 354). In the Korean dataset, the ICCs of items range from .049 to .173, meaning 

that some items showed a strong nested effect, whereas other did not. Ignoring the nested effect is 

a limitation of the study, however, using a multilevel model may result in reduced statistical power. 

Future researchers may apply a two-level CFA to estimate the raters’ effect and control for 
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examining invariance (Ryu, 2014). This approach differs from MLM analysis, which does not 

fully capture the raters’ effects on individual items and how they interact with the invariance.  

 In addition, although our quantitative findings revealed no differences between the student 

groups (regular income vs. low income and Korean vs. multicultural) in terms of the invariance 

test results, teachers’ perceptions of gifted students’ social and emotional characteristics were 

comparatively uncertain and questionable. Based on the qualitative results concerning how 

teachers generally perceived the social and emotional characteristics of gifted students, future 

research is needed that focuses on developing a scale specifically designed for the social and 

emotional domain of giftedness. Further, such study could focus on how the gifted program 

effectively incorporates the affective curriculum for students with gifts and talents who might 

benefit from developing their collaborative or leadership skills. Future studies may include 

relevant populations for more in-depth focus on underserved students who show different social 

and emotional characteristics compared to their peers (Olszewski-Kubilius & Clarenbach, 2012).   
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CHAPTER 3 (STUDY-2) 

Exploring Individual and Classroom Characteristics on Students’ Outcome Scores from 

the HOPE Teacher Rating Scale 

The identification process cannot be separated from gifted education because this process 

determines which students will be served in gifted programs. One of the current identification 

issues in the field is that intelligence tests are the primary assessment measures used to identify 

students for gifted programming (Sternberg, 2015). Unfortunately, these intelligence tests do not 

fully assess the multiple dimensions of giftedness (Jarosewich et al., 2002; Sternberg, 2015), and 

the field has few technically sound measures (Pfeiffer & Jarosewich, 2007). Kovacs and Conway 

(2019) criticized current uses of intelligence tests, stating, “while most cognitive psychologists 

and neuroscientists today agree that there is no such thing as general intelligence, psychometricians 

have become remarkably good at measuring it” (p. 268). After studying human intelligence for 45 

years to understand giftedness, Sternberg (2018) similarly argued that intelligence involves more 

than IQ, addressing the need to expand the notions of intelligence. He perceived intelligence as 

more than individuals’ analytical skills measured by IQ tests, and suggested the way intelligence 

should be measured also differs by cultures (Sternberg, 2018). As such, it is debatable whether 

current intelligence measurements can truly measure one’s ability and potential which may be 

represented as giftedness.       

Pfeiffer, who developed the teacher rating scale, Gifted Rating Scales (GRS; Pfeiffer & 

Jarosewich, 2003), highlighted that “a single test score should never be used alone in making any 

diagnostic or classificatory decision” (Pfeiffer, 2002, p. 43). In this respect, applying multiple 

pathways such as creativity tests and teacher nominations in addition to or in place of current 

intelligence tests or achievement tests has become more common, as the use of multiple pathways 
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may ensure students with high potential are not mistakenly excluded by the use of a single 

traditional measures (National Association for Gifted Children [NAGC], 2015). Using multiple 

criteria may provide information beyond what can be measured by intelligence tests (Pfeiffer, 2002, 

2015; Sternberg, 2015). Well-designed teacher rating scales can be used to identify a broader range 

of students because they capture perceptions of students’ performance based on teachers’ daily 

observations across many classroom tasks. With a teacher rating scale that yields reliable and valid 

data, teachers can efficiently summarize their students’ observed characteristics rather than simply 

referring their students based on their perceptions and opinions (Gentry et al., 2015; Jarosewich et 

al., 2002). Hence, it is important to investigate how a teacher rating scale functions and whether 

any patterns exist when it is used by teachers. 

Literature Review 

Teachers’ Role as a Gatekeeper 

 A recent survey conducted by the National Research Center on the Gifted and Talented 

revealed that 86% of districts in their study with elementary gifted education programs used 

teacher nomination in their identification process (Callahan et al., 2013). This indicates that teacher 

nominations are a common entry point for identification (McBee et al., 2016). The use of a teacher 

nomination includes teachers (a) completing rating scales of their students based on their gifted 

behaviors observed in the classroom or (b) simply nominating or referring their students (McBee, 

2006). The scores or nomination results often function as a gate for the next step in the 

identification process (McBee et al., 2016; Pfeiffer & Jarosewich, 2003). Accordingly, teacher 

nominations may limit the number of students pass through a “gate” and who are subsequently 

assessed with the more costly measures including standardized tests (McBee et al., 2016).  
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 In his study, McBee (2006) argued although the teacher nominations generally showed 

high quality results, it was still premature to strongly advocate the accuracy and effectiveness of 

the teacher nominations due to lack of research in this area. For example, previous research 

revealed many students with high ability were overlooked by teachers; therefore, they were not 

nominated to be tested for the gifted program (Siegle et al., 2010). To be specific, McBee et al. 

(2016) insisted that the nomination stage may cause a false-negative rate of up to 60% when 

teacher nominations are required before testing. Based on these results, McBee et al. (2016) made 

three recommendations: (a) increase the validity of nominations, (b) use lowered cutoffs for 

nomination/screening test scores, and (c) consider the abolishment of the two-stage system and 

instead test all students with simple assessments, making the gifted program more inclusive. To 

accomplish this, it is not only necessary to provide teacher training on the characteristics of 

giftedness, but also to develop simple and sound teacher rating scales that teachers can easily use.  

Teacher Rating Scales to Identify Students with Gifts and Talents 

 Although the use of teacher rating scales is controversial (Jarosewich et al., 2002), the 

efficiency of their use is still appealing (Callahan et al., 2013; Gentry et al., 2015; Kettler & Bower, 

2017; Pfeiffer & Blei, 2008). Teacher rating scales are advantageous and frequently used because 

of their simple scoring procedures; low cost and time investment; and simplicity of administration 

(Acar et al., 2016; Ridgely et al., 2020). They are also popular because they can measure a wide 

range of gifted traits under several constructs in the scale (Acar et al., 2016; Peters & Pereira, 

2017). After reviewing 22 studies from 1959 to 1983 which included empirical data, Hodge and 

Cudmore (1986) concluded that there was little basis for the negative assessment for the teacher-

judgment measures when they assessed the psychometric properties of the measures. Based on 
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their findings, they argued the use of teacher judgments in the identification for gifted students 

should be expanded and continued.     

Several teacher rating scales exist to evaluate students’ giftedness (Peters & Pereira, 2017); 

Some examples include the Gifted and Talented Evaluation Scales (GATES; Gilliam et al., 1996), 

Gifted Evaluation Scale, Second Edition (GES; McCarney & Anderson, 1998), Scales for Rating 

the Behavioral Characteristics of Superior Students (SRBCSS; Renzulli et al., 2002; 2010), Gifted 

Rating Scales (GRS; Pfeiffer & Jarosewich, 2003), Scales for Identifying Gifted Students (SIGS; 

Ryser & McConnell, 2004), and HOPE Scale (Gentry et al., 2015). Table 9 includes brief 

information about the six teacher rating scales. Although widely used, some researchers contend 

current teacher rating scales run short of the thorough evaluation of psychometric properties 

(Benson & Kranzler, 2018; Pfeiffer, 2015). Pfeiffer (2015) stated, “When consulting with school 

districts across the United States, I have been impressed with the number of gifted programs that 

continue to use homegrown, non-standardized teacher rating scales with absolutely no evidence of 

reliability or validity” (p. 89). As such, it is important that the field of gifted education not only 

highlights developing a scale with sound psychometric properties, but pays attention to inform 

about the variety of teacher rating scales to the administrators.   



 

 

 

Table 9.  Summary of Six Teacher Rating Scales 

Name 

Age 

(Administr

ation Time) Subscales (Constructs) 

Number 

of Items Rating 

Internal 

Consistency 

Reliability Limitation and Additional Note 

Gifted and 

Talented 

Evaluation 

Scales 

(GATES, 

1996) 

Ages 

5-18 

(5-10 min) 

Five (Intellectual ability, 

Academic skills, Creativity, 

Leadership, and Artistic 

Talent) 

50 (Each 

scale is 

compose

d of 10 

items) 

9-point 

scale  

All 

coefficients 

were 

above .90. 

Confirmatory factor analyses 

(CFA) were conducted, however, 

no analytic data were provided to 

confirm findings. 

Gifted 

Evaluation 

Scale, 

Second 

Edition 

(GES-2, 

2000) 

Ages 

5-18 

(15-20 

min) 

Six (Intellectual, Creativity, 

Specific academic aptitude, 

Leadership ability, 

Performing and visual arts, 

Motivation [optional]) 

48 6-point 

scale  

(0 to 5) 

Coefficients 

ranged 

from .86 

to .93. 

Factor analytic data were 

supportive. Standardization was a 

weakness; not nationally 

representative of school-age 

children, high proportion of 

students from urban areas from 

Southern U.S., and low proportion 

of ethnic minority students.  

Scales for 

Rating the 

Behavioral 

Characteristi

cs of 

Superior 

Students - 

Third 

Edition 

(SRBCSS-

III, 2013) 

K to G12 

(Not 

reported) 

14 (Learning, Creativity, 

Motivation, Leadership, 

Artistic, Musical, Dramatics, 

Communication (Precision), 

Communication 

(Expressiveness), Planning, 

Mathematics, Reading, 

Technology, and Science)*  

126 6-point 

scale 

(never 

to 

always) 

The range of 

internal 

consistency 

was .84 

to .98.  

National norms were not provided 

because the test authors highlighted 

the importance of calculating local 

norms. Different language options 

were available (e.g., Spanish, 

Chinese, Korean, and Romanian). 

Several CFA were conducted.  
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Table 9 continued 

Name 

Age 

(Administr

ation Time) Subscales (Constructs) 

Number 

of Items Rating 

Internal 

Consistency 

Reliability Limitation and Additional Note 

Gifted 

Rating 

Scales 

(GRS, 2003) 

GRS-P 

(Ages 4-6), 

GRS-S 

(Ages 6-

13) 

(10 min for 

GRS-P and 

15 min for 

GRS-S) 

Five for GRS-P (Intellectual, 

Academic, Creativity, 

Artistic talent, Motivation) 

and Six for GRS-S adding 

Leadership. However, 

Motivation score is not 

considered as an index of 

giftedness, instead a measure 

of students' persistence and 

desire to succeed.  

60 for 

GRS-P 

and 72 

for 

GRS-S 

(Each 

scale 

contains 

12 

items) 

9-point 

scale 

The 

coefficients 

were equal 

to or greater 

than .97 for 

each scale 

of GRS-P 

and GRS-S.  

It is recommended that the raters 

have at least 1 month of continuous 

contact with the student prior to the 

completion of GRS. The results of 

the factor analysis were not 

reported in the manual.  

Scales for 

Identifying 

Gifted 

Students 

(SIGS, 

2004) 

Ages 

5-18 

(10-15 

min) 

Seven (General intellectual 

ability, Language arts, 

Mathematics, Science, Social 

Studies, Creativity, and 

Leadership) 

84 (Each 

scale 

consists 

of 12 

statemen

ts) 

5-point 

scale 

(0 to 4) 

All scale 

coefficients 

were 

above .85 

(average 

greater 

than .90). 

Two forms exist; a home and a 

school scale for parent, teacher, or 

other adult who knows the student 

well. Due to the limited description 

provided, the test users need to 

proceed using the measure with a 

caution assessing Latinx students. 

Spanish version of Home Rating 

Scale is available. CFA to support 

the existence of seven separate 

scales is recommended.  

HOPE 

Teacher 

Rating Scale 

(2015) 

K to G12  

(Not 

reported) 

Two (Academic and Social) 11(Six 

for 

Academi

c and 

five for 

Social) 

6-point 

scale 

(never 

to 

always) 

Coefficients 

with .96 for 

Academic 

and .92 for 

Social 

subscales.  

Measurement invariance analyses 

were conducted based on students' 

socioeconomic status and ethnicity 

(Gentry et al., 2015) and ELL 

status (Pereira, 2021).  

Note. * For administration, each gifted education programs are selecting only the scales that relate to specific program goals and objectives. The test authors reported that 

the first four scales are the most commonly used objectives. Therefore, the administration time could range from 5-40 min depending upon the number of subscales used.
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Teacher Characteristics Affecting the Nomination of Students for a Gifted Program 

 Researchers suggest teacher rating scales can help reduce the underrepresentation of 

students from low-income family backgrounds and students of color with different cultural and 

linguistic backgrounds (Peters & Gentry, 2010, 2013; Gentry et al., 2015). However, some 

literature provided counterexamples showing teacher biases may keep underrepresented students 

out of gifted programs (Ambrose, 2002; Bianco et al., 2011; Elhoweris et al., 2005; Speirs 

Neumeister et al., 2007). For example, teachers were more likely to nominate boys compared to 

girls (Bianco et al., 2011), students from low-income families were less likely to be identified as 

gifted (Ambrose, 2002; Elhoweris et al., 2005; Speirs Neumeister et al., 2007), and students of 

color were less likely to be nominated by their teachers than White students for gifted and talented 

testing (Morgan, 2019). Moreover, Grissom and Redding (2016) found Black students were less 

likely to be referred for identification by non-Black teachers than by Black teachers. This indicates 

the teachers’ race could be one of the factors explaining the underrepresentation of students of 

color in gifted programs. This result is concerning, as the majority of teachers are White (e.g., 

about 79% of public school teachers were White in the U.S. in 2017-2018 (National Center for 

Education Statistics [NCES], 2020)). Interestingly they found that Black teachers nominated 

proportional numbers of Black and White children, reinforcing the importance of diversifying the 

teaching work force.   

 Since teachers tend to receive little or no training about gifted education, they may lack 

knowledge about the characteristics gifted students display (Jarosewich et al., 2002). Teachers 

might feel uncomfortable nominating their students for gifted programs, and nominations may rely 

on teachers’ subjective perceptions of giftedness (Baudson & Preckel, 2016; Mönks et al., 2000). 

For instance, teachers may perceive giftedness as either a resource or a detriment based on their 
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own understandings (Zeidner & Shani-Zinovich, 2011). In terms of the years of educational 

experiences as a teacher, McCoach and Siegle (2007) noted the number of years of teaching had 

little effect on teachers’ perceptions of giftedness; however, other studies revealed experienced 

teachers more accurately identified students with gifts and talents (Endepohls-Ulpe, 2005). 

Moreover, the teachers’ years of experience with gifted and talented students seemed to positively 

affect their nomination decisions (Bianco & Leech, 2010). Likewise, no consistent findings exist 

with teacher-level factors (e.g., teacher’s experience with gifted students, their age, ethnicity, 

gender, and subjective perceptions of giftedness). 

Macro Level Factors Which May Affect Students’ Performance and Nominations for a 

Gifted Program 

 Research on teachers’ nominations for gifted programs has mainly focused on individual 

factors, such as the characteristics of the students and the teachers (Rothenbusch et al., 2016). Yet, 

class, school, and neighborhood information may additionally deliver richer contexts. This 

information may have theoretical and practical importance related to the nomination process for 

gifted and talented programs (Lohman & Gambrell, 2012; McBee, 2010). For instance, after 

exploring the effect of neighborhood socioeconomic characteristics on highly competent children, 

Maggi et al. (2004) found that although neighborhood socioeconomic factors weakly corelated 

with the proportion of high-achievers in the kindergarten, it had strong positive correlation with 

the proportion of high achievers in Grades 4 and 7 within the school. Everson and Millsap (2004) 

similarly reported that school SES had strong positive correlation with the students’ math and 

verbal SAT scores. With regard to ethnicity, the race or ethnic composition of schools may affect 

achievement. The possible reasons would be that (a) the relationship between race or ethnic 

composition and poverty and (b) the peer effects (Benson & Borman, 2010). For instance, Benson 
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and Borman (2010) found that the proportion of ethnic minority groups was strongly linked to first 

graders’ reading achievement, particularly for Black students. After controlling for school quality, 

Hanushek et al. (2009) revealed that the proportion of Black students in a school was negatively 

related to achievement scores for Black students but it impacted little on White and Latinx students. 

Hoxby (2000) similarly found classroom proportions of Black had negative relationship on Black 

students’ reading scores, although no effect for White and Latinx students. Correspondingly, 

classroom proportion of Latinx students was negatively associated with reading scores for Latinx 

students and had a weaker negative relationship for White students. As such, several previous 

studies consistently indicated the ethnic or socioeconomic composition of a school may have 

potential effects on students’ educational outcomes which may affect gifted identification and 

teachers’ nomination. 

When considering class-level or school-level factors, the demographic compositions of the 

students in the unit (e.g., class, school, district) may influence the decisions of teachers when they 

nominate students for gifted identification testing (Baudson et al., 2014; McBee, 2010). When 

McBee (2010) explored the nomination probabilities with large-scale data sets of elementary 

school students (n = 326,352) in Georgia, he found the probability of being identified for the gifted 

program strongly depended not only on student factors (e.g., students’ ethnicity, family 

socioeconomic status), but also the results varied greatly across schools with different 

compositions of students (e.g., the average achievement level of the students in the school, the 

different percentages of certain ethnicities and socioeconomic status of students as a group). 

Regarding the macro level factors in his study, the percentage of the student body of Black and 

Latinx students in the school had negative correlation with the school academic environment 

variable, which represents the percentage of advanced students on the Criterion Referenced 
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Competency Test (CRCT). He also noted it was interesting to see teacher’s education level or 

experience did not exert any significant effects on the school’s academic environment. The results 

from McBee’s (2010) study highlighted that nomination rates for gifted programs varied greatly 

among schools, indicating a need to study the class-level or school-level characteristics and how 

they affect the probability of being identified as gifted. 

Purpose of the study  

A comprehensive examination has been conducted regarding income and racial disparities 

on students’ participation rate in the gifted programs (Bernie & Beilke, 2008; Gentry et al., 2019; 

Gibbons et al., 2012; Grissom et al., 2019; Hamilton et al., 2018; McBee, 2010; Miller & Gentry, 

2010; Naglieri & Ford, 2005; Peters & Gentry, 2010; Yoon & Gentry, 2009). The authors primarily 

focused on individual characteristics of students showing the underrepresentation of Black, Latinx, 

and Native American students has been frequently noted in the literature (Bernie & Beilke, 2008; 

Gentry et al., 2019; Naglieri & Ford, 2005; Yoon & Gentry, 2009). Similarly, students from low-

income families or neighborhoods are another group that is widely underserved in gifted education 

program (Gibbons et al., 2012; Grissom et al., 2019; Hamilton et al., 2018; Miller & Gentry, 2010; 

Peters & Gentry, 2010). However, almost all literature regarding underrepresentation issues have 

focused on these two micro factors, ethnicity and income (McBee et al., 2010); whereas, not many 

researchers have focused on the macro level and the findings were inconsistent. More exploration 

is needed to determine whether other environmental factors influence the probability of students 

being identified as gifted.  

This study aimed to study teacher’s rating scale (HOPE Scale; Gentry et al., 2015) by 

accounting both environmental and student individual characteristics: (a) students’ ethnicity and 

family-income status and (b) teachers’ seniority (years of teaching), the percentage of students 
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from low-income families, and the percentage of students from multicultural families in each 

classroom to investigate the possible differences in teacher-rating patterns. The primary research 

questions addressed in this study are:  

RQ 1: To what extent do individual students’ HOPE Scale scores differ by teacher?  

RQ 2: To what extent do individual students’ HOPE Scale scores differ by individual 

characteristics such as ethnicity or family-income status within the group?   

RQ 3: To what extent can the variation in the relationship be explained by classrooms’ 

contextual variables (i.e., teachers’ years of experience, percentage of multicultural 

students in the classroom, percentage of low-income students in the classroom)?   

Method  

Research Background and Samples 

 We collected teacher rating scale data with the translated version of HOPE Scale (Lee & 

Gentry, 2019; Lee et al., under review) from Seoul, South Korea. Although South Korea is an 

ethnically homogenous society, with approximately 99% of individuals identifying as Korean 

(Asian), multicultural families are rapidly increasing due to international marriages (Sung, 2017). 

Given this trend, multicultural education is gaining attention and researchers in the field of gifted 

education in South Korea called for an action to provide sufficient support to underserved 

populations including students from low-income families and from multicultural backgrounds 

(Lee & Eum, 2018).  

The data were collected from nine elementary schools, from 55 teachers who rated a total 

of 1,157 students. However, two teachers did not report the required information to be used in the 

analysis, therefore, two classes with 44 students were excluded due to the missing data. The final 
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dataset included a total of 1,113 students from 53 teachers in nine elementary schools. Table 10 

describes the demographic information of the students.  

 

Table 10.  Students’ Demographic Information 

Grade Level N % 

  Grade 3 266 23.9 

  Grade 4 276 24.8 

  Grade 5 277 24.9 

  Grade 6 294 26.4 

Family Income 
  

  Mid or High income 909 81.7 

  Low-income 204 18.3 

Ethnicity 
  

  Korean 949 85.3 

  Multicultural 164 14.7 

Teacher's Years of Experience (Age) 
  

  20s (N of teachers=12) 258 23.2 

  30s (N of teachers=25) 532 47.8 

  40s (N of teachers=13) 282 25.3 

  50s (N of teachers=2) 41 3.7 

HOPE Scale- Korean 

I used the HOPE Scale translated in Korean (Lee & Gentry, 2019; Lee et al., under review) 

in this study. Two subscale scores (Academic and Social) measured by the HOPE Scale served as 

outcome variables in this study. Appendix A includes the original HOPE Scale (Gentry et al., 2015) 

and Appendix B contains the HOPE Scale – Korean version (see Lee & Gentry (2019) and Lee et 

al. (under review) for the translation process). The original HOPE Scale (Gentry et al., 2015) was 

developed to equitably identify underrepresented gifted students from kindergarten to 12th grade 
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(Gentry et al., 2015; Peters & Gentry, 2010). It consists of six academic items (1, 6, 7, 9, 10, and 

11) and five social items (2, 3, 4, 5, and 8). Teachers are asked to rate each student on the eleven 

items using a six-point frequency response scale (1 = never and 6 = always).  

A key idea of the HOPE Scale is when teachers rate individual student, they need to 

consider and compare the student’s characteristics with other students from similar environments. 

For example, when rating students from low-income families, teachers were encouraged to 

evaluate the student based on their comparison to other students who were also from low-income 

families according to the HOPE Scale instruction. Some experts in gifted education insisted that 

this allows for better identification of students from diverse backgrounds (Peters & Gentry, 2010; 

2013; Gentry et al., 2015; Lohman, 2005; Lohman & Gambrell, 2012). The HOPE Scale (Gentry 

et al., 2015) explored in this study follows this concept, as teachers were asked to rate all of their 

students in the classroom while considering their backgrounds and comparing students to similar 

others. 

In terms of the psychometric properties, the original HOPE Scale, with a U.S sample of 

5,995 students from 349 teachers, showed model fit statistics of CFI=.96, GFI=.91, RMSEA=.10 

for their final model with an internal consistency estimates of .96 and .92 for the Academic and 

Social subscales, respectively (Gentry et al., 2015; Peters & Gentry, 2010). The goodness-of-fit 

statistics of the Korean version, with a sample of 1,157 students from 55 teachers were CFI=.97, 

GFI=.94, and RMSEA=.08, which showed an excellent model fit to support the two-factor model 

with the instrument translated in Korean. The internal consistency reliability estimates for the 

academic and social scales with these data were .92 and .84, respectively.  

  



 

 

68 

Data Analyses 

Multilevel Modeling (MLM) 

Whether by nature or study design, social science research increasingly involves multilevel 

data (Nezlek, 2008; Wagner et al., 2016). Given the classroom or teacher characteristics, the 

students’ scores received by their teachers within the same class may have been influenced by 

students’ individual characteristics, as well as common environmental factors they shared. The 

student rating data collected in this study through the HOPE Scale are also structured 

hierarchically, as students are nested in classrooms with same teacher. In addition, since the HOPE 

Scale is used by teachers to rate each student in their classroom, results might differ systematically 

by teachers (Wagner et al., 2016). For instance, one teacher may give most of their students high 

ratings; whereas, another might give high ratings to only a few students. The pattern may vary 

depending on individual characteristics of students and the characteristics of teachers and 

classrooms.  

Thus, to address research questions, we used the two-level cross-sectional multilevel 

modeling (MLM) using students at level-1 and teachers as level-2 units. The use of MLM was 

appropriate because HOPE Scale scores of the students in the same class are more likely to be 

similar compared to other students in different classes because they are grouped under the same 

teacher (Rothenbusch et al., 2016). A nested structure (e.g., students are nested in classes, classes 

are nested in schools, schools are nested in the district) is an important characteristic when 

investigating the effectiveness of teacher rating scales for the purpose of this study as well as 

handling dependency among student data within class. For instance, the original study of the 

HOPE Scale (Peters & Gentry, 2010) found that 15% of the Academic scores and 13% of the 

Social scores from the measurement were attributed to the group characteristics rather than 
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individual characteristics by calculating Intraclass correlation (ICC). Thus, the data analysis started 

with fitting an unconditional model to calculate the ICC for evaluating the nested effect by teachers.  

The ICC represents a ratio of the variation accounted by group (𝜏2) to the total variation 

(i.e., the sum of between-groups (𝜏2) and within-group variation (𝜎2)) in the outcome data.  Its 

value ranges from 0 to 1.00 (Gelman & Hill, 2007; Musca et al., 2011). An ICC value of 0 in the 

extreme case indicates that all variability lies within groups, while a value of 1.00 means all 

variability lies between the groups (Musca et al., 2011). Psychometricians reported there are no 

fixed cut-offs or widely accepted guidelines to interpret ICC values (Raykov, 2011; Scherbaum & 

Ferreter, 2009). A value between .10 and .15 provides an estimate of the ICC, showing at least 10-

15% of the variance is explained at a given level, so researchers can conventionally run a MLM 

analysis although it is not a sole determinant to decide the needs of MLM analysis (Scherbaum & 

Ferreter, 2009). Based on the unconditional model not including any level-1or level-2 factors, the 

ICC value for the Academic and Social scores from the HOPE Scale were .1179 and .1098, 

respectively. These values indicated that 11.79% of the variance of the Academic score and 10.98% 

of the Social score variance are due to some systematic differences across classes. Thus, the data 

support the analysis with proceeding conditional MLM models to explore both student and teacher 

effects on HOPE scores.     

Variables and the Specified Conditional MLM Models 

 As previously mentioned, two outcome variables in this study were the Academic and 

Social scores of the HOPE Scale, which students received from their teachers. Although the 

correlation between two constructs were .83 with our data indicating strong positive relationship, 

we did not use multivariate method combining two scores but rather used two univariate methods 

following the manual of the HOPE Scale (Gentry et al., 2015). After conducting multiple factor 
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analyses, Gentry et al. (2015) concluded two constructs existed on the HOPE Scale supporting the 

concept of giftedness and recommended not combining the scores.  

Level-1 predictor variables were students’ ethnicity (two categories) and family income 

status (two categories), and level-2 predictor variables were the teachers’ years of experience (four 

categories), percentage of low-income students in the classroom, and percentage of multicultural 

students in the classroom. See Table 11 for the descriptions of the variables and how they were 

coded. 

Table 11.  Variable and Coding Description 

Variable Description Coding 

Descriptive 

Statistics 

Outcome Variables   

  Academic Average Academic 

score from the HOPE 

Scale (6 items) 

Numerical (Range 1-6) M=3.51 

(SD=1.17) 

  Social Average Social score 

from the HOPE Scale 

(5 items) 

Numerical (Range 1-6) M=3.46 

(SD=1.05) 

Individual-level (Level-1) Variables 
  

  Ethnicity Student's ethnicity Dummy coded  

(0=Korean, 1=Multicultural) 

M=.15 

(SD=.35) 

  Income Student's family 

income status 

Dummy coded  

(0=Mid or high-income 

Family, 1=Low-income 

Family) 

M=.18 

(SD=.39) 

Classroom-level (Level-2) Variables 
  

  TeacherExp Teacher's years of 

experience 
Ordinal  

(0, 1, 2, 3 for teachers in their 

age of 20s, 30s, 40s, and 50s) 

M=1.11 

(SD=.80) 

  %Low-income Percentage of low-

income students in the 

classroom 

Numerical  

(% of Range 4.54-38.10) 

M=18.21 

(SD=8.58) 

  %Multicultural Percentage of 

multicultural students 

in the classroom 

Numerical  

(% of Range .00-78.95) 

M=15.51 

(SD=18.49) 
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We first tested the variation of the level-1 intercept and slope effects across classes with 

the random-intercept-and-slopes model with no level-2 predictor but only random effects, 

represented by u0j, u1j, and u2j in the models of β0j, β1j, and β2j, respectively. These uj terms 

represent the unique effects of the jth classroom. Although the average HOPE Scale scores vary 

across classroom for both Academic and Social subscale scores, the variances of u1j and u2j were 

not significant, meaning the effects of income and ethnicity on two HOPE subscores were 

consistent across classrooms. Thus, we only allowed the intercept varying across groups but not 

for the effect of level-1 predictors in the final model. No centering method was used in the level-

1 factors as they were all coded as binary variables and no centering was applied for the level-2 

predictors. Our final model including level-1 and level-2 factors for the Academic score was:  

 

Level-1 Model 

Academicij = β0j + β1j*(Incomeij) + β2j*(Ethnicityij) + rij 

 

Level-2 Model 

β0j = γ00 + γ01*(TeacherExpj) + γ02*(%Low-incomej) + γ03*(%Multiculturalj) + u0j 

β1j = γ10 

β2j = γ20 

The final model is the same with the Social outcome as the variance of u1j and u2j in the models 

of β0j, β1j, and β2j were also not significant. All analyses were conducted with HLM 7.03 

(Raudenbush et al., 2017) with Restricted Maximum Likelihood (RML) as an estimated method.  
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Results 

Academic Score as An Outcome Variable 

 From the unconditional model (Intercept-only model; Academic𝑖𝑗 = 𝛾00 + 𝑢0𝑗 + 𝑒𝑖𝑗), the 

estimation of the fixed-effects showed 𝛾00, the overall mean of the Academic score in this model, 

was 3.50 (SE=.06, t52=54.39, p<.001). The random variance estimates showed 𝑢0𝑗, the class effect 

(variance of the mean for each class around the overall mean Academic score), was .17 (SD=.41, 

χ2(52)=202.08, p<.001), revealing that there was more variation within the classes (estimates=1.21, 

SD=.41) than among the different classes. However, as the ICC value indicated, 12.03% of the 

variance of the model was accounted for by class placement.  

The results showed that the average Academic score of students in the school with average 

amount of mid or high-income and Korean students in our sample was 3.68 (SE=.21, t49=17.58, 

p<.001). In terms of classroom factors, none of the variables had statistically significant effects on 

Academic score from the HOPE Scale. For instance, when the teachers’ years of experience 

increases, they rated their students lower by .09 points (after controlling for students’ demographic 

information), but this was not statistically significant (p =.306). Similarly, classroom 

characteristics of the percentage of students from low-income families and/or multicultural 

backgrounds did not explain the variation in the outcome variable. However, students’ individual 

characteristics (i.e., ethnicity, family-income status) had statistically significant effects on the 

Academic score students received from their teachers. After controlling for other variables, 

students from low-income families tended to receive average .63 points (SE=.08, t1058=-7.46, 

p<.001) lower than their peers from mid or high-income families. Students from multicultural 

families also received average .23 points lower (SE=.11, t1058=-2.14, p=.03) than Korean students 

when other variables were controlled. Table 12 includes the estimates. 
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Table 12.  Multilevel Regression Estimates of the Model of Academic Score 

Fixed Effect Coefficient SE t df p 

For Average Classroom (Intercept1, β0)     
   Intercept2 (γ00) 3.677 .209 17.577 49 <.001 

   TeacherExp (γ01) -.091 .088 -1.034 49 .306 

   % of Low-income (γ02) .001 .008 .131 49 .896 

   % of Multicultural (γ03) .003 .004 .815 49 .419 

For Individual Family-income Status (Slope, β1)    
   Intercept2 (γ10) -.634 .085 -7.463 1058 <.001 

For Individual Ethnicity (Slope, β2)     
   Intercept2 (γ20) -.225 .105 -2.144 1058 .032 

Random Effect SD Variance df χ2 p 

Level-2 Intercept1 (u0) .419 .176 49 207.626 <.001 

Level-1 Individual Residuals (r) 1.069 1.142       

Note. Deviance = 3375.162 (df=8) 

 

To address the practical significance representing an effect size, we computed a reduction 

of the variance statistics. By adding level-1 predictors, 5.38% of the variation in the Academic 

score (σ) was explained by the student’s ethnicity and family income status. As the level-2 

predictors were not significant contributors explaining the model, we did not calculate the 

reduction of τ. However, the Chi-square test tells us the significant variation in the Academic score 

remains as unexplained (x2(49)=207.626, p<.001), indicating additional predictors may help to 

explain the remaining variation in the intercepts. Also, model fit was tested by using deviance test 

under Full Maximum Likelihood (FML) method. Based on the deviance estimates from the full 

model (estimates= 3375.162, df=8) and the unconditional model (estimates=3437.241, df=3), the 

difference, x2(5)=62.079, was significant at p=.01 level. This implies the significance of the results 

was not based on the overpower of the data which may be caused by large sample size.     
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Social Score as An Outcome Variable 

The unconditional model (Social𝑖𝑗 = 𝛾00 + 𝑢0𝑗 + 𝑒𝑖𝑗) showed that the overall mean of the  

Social score in this model (𝛾00) was 3.46 (SE=.06, t52=60.76, p<.001). The random variance 

estimates (𝑢0𝑗) indicating the class effect was .12 (SD=.36, χ2(52)=191.14, p<.001), revealing that 

there is more variation within the classes (estimates=.98, SD=.99) than among the different classes. 

However, as the ICC value indicated, 11.23% of the variance of the model was accounted for by 

which class each student was in.  

The results from the fixed-effects estimation showed that the average Social score of the 

students in the school with average amount of mid or high-income and Korean students in our 

sample was 3.68 (SE=.18, t49=20.67, p<.001). In terms of the classroom factors, none of the 

variables had a statistically significant effect on the Social outcome. For instance, when the 

teachers’ years of experience increases, they rated their students lower by average .14 points (after 

controlling for students’ demographic information), but it was not statistically significant (p =.068) 

Similarly, the classroom characteristics of the percentage of students from low-income families 

and/or multicultural backgrounds did not affect the outcome variable. However, students’ 

individual demographic information significantly affected the Social score they received from their 

teachers. After controlling for other variables, students from low-income families tended to receive 

average .37 points (SE=.08, t1058=-4.81, p<.001) lower than their peers from mid or higher-income 

families. Students from multicultural families also received average .30 points lower (SE=.10, 

t1058=-3.10, p<.001) than Korean students when other variables were controlled. Table 13 includes 

detailed estimates of the fixed and random effects of the model.  
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Table 13.  Multilevel Regression Estimates of the Model of Social Score 

Fixed Effect Coefficient SE t df p 

For Average Classroom (Intercept1, β0)     
   Intercept2 (γ00) 3.679 .178 20.665 49 <.001 

   TeacherExp (γ01) -.140 .075 -1.866 49 .068 

   % of Low-income (γ02) .001 .007 .071 49 .943 

   % of Multicultural (γ03) .002 .004 .585 49 .561 

For Individual Family-income Status (Slope, β1) 
   

   Intercept2 (γ10) -.373 .078 -4.806 1058 <.001 

For Individual Ethnicity (Slope, β2)     
   Intercept2 (γ20) -.297 .096 -3.099 1058 .002 

Random Effect SD Variance df χ2 p 

Level-2 Intercept1 (u0) .348 .121 49 180.096 <.001 

Level-1 Individual Residuals (r) .976 .952 
   

Note. Deviance = 3164.220 (df=8) 

 

 

In terms of the practical significance, we computed a reduction of the variance statistics. 

By adding level-1 predictors, 2.96% of the variation in the Social score (σ) was explained by the 

student’s ethnicity and family income status. Similar to the Academic score as an outcome variable, 

as the level-2 predictors were not significant contributors explaining the model of Social score, we 

did not calculate the reduction of τ. However, the Chi-square test tells us the significant variation 

in the Social score remains as unexplained (x2(49)=180.097, p<.001), indicating additional 

predictors may help to explain the remaining variation in the intercepts. When the model fit was 

tested by using deviance test, the deviance estimates from the full model and unconditional model 

was 3164.220 (df=8) and 3202.501 (df=3), respectively under FML method. This yielded a 

difference of x2(5)=38.281 at p=.01 level indicating the significance of the results was not based 

on the overpower of the data which may be caused by large sample size.  
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Discussion 

The underrepresentation of students from low-income families and diverse ethnic 

backgrounds in gifted programming has been criticized and widely studied among equity and 

social justice researchers (Bernie & Beilke, 2008; Gentry et al., 2019; Gibbons et al., 2012; 

Grissom et al., 2019; Hamilton et al., 2018; McBee et al., 2010; Miller & Gentry, 2010; Naglieri 

& Ford, 2005; Peters & Gentry, 2010; Yoon & Gentry, 2009). Numerous studies focused on the 

students’ individual factors, and it was clear that Black, Latinx, and Native American students and 

students from low-income families have been identified for gifted education programming less 

often than their counterparts. However, as students are naturally nested in classrooms under the 

same teacher, with each classroom’s unique characteristics, class-level or school-level factors may 

affect students being identified for gifted programs (McBee, 2010; Nezlek, 2008; Wagner et al., 

2016). It was particularly important to explore the classroom factors in our study, as our outcome 

variables were the students’ scores received by their teacher based on the Academic and Social 

constructs of the HOPE Scale, which represent the characteristics of giftedness (Gentry et al., 

2015). As the teachers rated every student in their classroom based on their daily observation, the 

results may be subjective (Baudson & Preckel, 2016; Mönks et al., 2000; Zeidner & Shani-

Zinovich, 2011), vary from teacher to teacher, and create worse circumstances if the teachers were 

biased (Ambrose, 2002; Bianco et al., 2011; Elhoweris et al., 2005; Speirs Neumeister et al., 2007). 

On the contrary, as teachers were instructed that each student needed to be evaluated in comparison 

with other students with similar backgrounds, the results may show positive outcomes that the 

HOPE Scale can be used as one tool to equitably identify students from diverse backgrounds 

(Gentry et al., 2015; Peters & Gentry, 2010, 2013).   

 In terms of the level-1 individual factors, our results were consistent with previous findings 

with U.S. sample (Peters & Gentry, 2010) that traditionally underrepresented students received 
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lower scores on the HOPE Scale than the counterpart students with an average Cohen’s d of .30 

for family-income status and .005 to .11 for ethnic groups. However, it is important to note that 

Peters and Gentry (2010) also explained, “Although mean differences were found, the data indicate 

these differences are actual differences in the underlying constructs and not because of item bias” 

(pp. 308-309). The pattern was similar in the Academic and Social scores. When we explored the 

level-2 factors—teachers’ years of experience and percentage of low-income students and students 

from multicultural backgrounds—we found no statistically significant influences on students’ 

Academic and Social scores. The insignificant effects of teachers’ years of experience was similar 

to Mcbee’s (2010) findings who found years taught and teachers’ degree did not influence students 

being identified as gifted. The percentage of low-income students and students from multicultural 

backgrounds did not affect the HOPE Scale scores. These variables were included in this study 

because if a class has many multicultural students, teachers may understand or be familiar with 

their unique characteristics. Therefore, students with these backgrounds may receive higher or 

lower scores from teachers based on their experiences with these students. The variable of family 

income was added for the same reason. However, both classroom characteristics did not create any 

patterns on the teachers’ ratings of their students.  

 Although the HOPE Scale would be completed by individual teachers for their students in 

the classroom, scores will often be used and compared with the results from students rated by other 

classroom teachers in the school. Results can also be used in higher-level programming decisions 

(e.g., district-level or university-based gifted programs), indicating that diverse teachers from 

different schools may produce HOPE Scale ratings from their own perspective and compare the 

students in their classroom. In this case, teachers’ individual characteristics or experiences may 

cause different patterns in the scoring. It was promising, however, that the level-2 factors including 
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teachers’ years of experience or classroom characteristics did not affect the difference of the HOPE 

Scale results. Regardless of their years of teaching or unique educational environment, teachers 

seemed not to form certain patterns in rating their students. Although students from low-income 

families and multicultural backgrounds received lower scores from their teachers on their 

Academic and Social scores, the mean difference does not distinguish a genuine group difference 

or imply measurement or raters’ bias (Camilli, 2006). Therefore, investigation beyond level-1 

factors were important to be explored.  

Limitations 

 A limitation of this study was the limited information about the teachers. We used teachers’ 

age to represent their years of teaching experiences. However, the age may not necessarily 

represent the true years of teaching, and the information was not concrete enough as the teachers 

had few options (i.e., 20s, 30s, 40s, and 50s or more) to select their age. If they provided their 

actual age or years of experience in numbers, results may have differed. As indicated in the Table 

14, only a few teachers who participated in this study (3.7%) reported they were more than 50 

years old. If we recruited more teachers in older age groups or used stratified sampling to equally 

represent each age group of teachers, we might have different results. In addition, teacher factors 

such as if they received professional development on gifted education or ran classes for gifted 

students may provide additional information.  

 Nevertheless, this study was meaningful because it used a teacher-rating scale as an 

outcome variable to represent students’ performance, which is different from studies that 

frequently use intelligence test scores or standardized achievement test results. Teacher-rating 

scales are an alternative pathway which provides additional information about students, and can 

be used to apply multiple criteria when identifying students with gifts and talents (NAGC, 2015; 
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Pfeiffer, 2002, 2015). Investigating the effectiveness of teacher-rating scales based on students’ 

individual factors and classroom factors is a significant attempt to move the field of gifted 

education forward to equitably identifying traditionally underserved populations.  
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CHAPTER 4 (STUDY-3) 

The Relationship between Students’ Academic Achievement and the Teacher-rating Scale: 

Exploration to Equitably Identifying Underrepresented Gifted Students 

Although experts in the field of gifted education have attempted to resolve the ever-

complicated issue of defining giftedness (e.g., Dai & Chen, 2013; Ziegler & Raul, 2000), the task 

of identifying giftedness continues to be fraught with problems, including a lack of alignment 

between identification assessments and program goals, the uninformed selection of assessments 

that do not yield valid and reliable results, and the misuse and/or misinterpretation of assessment 

results used for identification (NAGC, 2008). Most researchers agree that “each indicator [measure] 

of giftedness used has flaws and does not fully represent giftedness, the construct of interest for 

identification” (Adelson, 2012, p. 47).  

In response to this unfavorable predicament, researchers have promoted using multiple 

measures or criteria of varying weights and combinations to identify gifted students (Lakin, 2018; 

Lohman & Renzulli, 2007; Peters & Gentry, 2013; Pfeiffer, 2002). These measures may include 

achievement tests, verbal and non-verbal intelligence tests, GPA, teacher-rating scales, students’ 

portfolios, and nominations from parents, peers, and even students themselves. The practice of 

using a single measure to identify giftedness promotes underidentification and has been criticized 

harshly; whereas, researchers have demonstrated using multiple measures increases the diversity 

of the population of identified students, including those from underrepresented groups (Lohman 

& Renzulli, 2007; Peters & Gentry, 2013). As underidentification and underrepresentation of 

students from low-income families and from culturally diverse background (e.g., Black, Latino, 

and Native American groups) have been black-eye issues in the field (Yoon & Gentry, 2009; 

Pereira & Gentry, 2013; Plucker & Peters, 2018), this study explored the relationship and the effect 
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of combining the results of two measures that reflect different criteria (academic achievement and 

teachers’ ratings of gifted behaviors) on the identification of students from underserved 

populations in South Korea.   

Literature Review 

Underserved Populations and the Identification of Gifted Students 

 Much has been written about underserved populations in gifted education and how the field 

continues to struggle with identifying gifted students from underrepresented groups. In the United 

States, this issue has been at the forefront for many years, yet the National Association for Gifted 

Children (NAGC) and the Council of State Directors of Programs for the Gifted (CSDPG) State 

of the Nation in Gifted Education (NAGC, 2015; Rinn et al., 2020) reported that limited public 

accountability and the lack of data across states hamper the identification of historically 

underrepresented populations and the quality of services they receive. More recently, a 

comprehensive, landmark study of “missingness” as it relates to laws, access, and equity in gifted 

education in the U.S. provides valuable data and promotes public accountability for more equitable 

identification of giftedness (Gentry et al., 2019). By race alone, the percentages of students missing 

from gifted education are dismal: over half of Black (63% to 74%), Native Hawaiian/Pacific 

Islander (59% to 72%), and Latinx (53% to 66%) students, and only a slightly better percentage 

of American Indian/Alaska Native American (48% to 63%) students are missing due to nonexistent 

or impotent state laws, limited access, and/or inequity in identification processes (Gentry et al., 

2019, p. 4-5).  

One underserved population that spans all populations across all learner demographics is 

learners from low-income families (Gentry & Seward, 2018). Several factors work against finding 
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these gifted learners. First, identification systems that rely on high cutoff scores on academic 

assessments miss gifted learners from low-income families who often score below these 

sometimes arbitrarily set cutoffs (Callahan, 2005). Second, mistakenly believing that these 

students’ above-average achievement is the best they can be expected to do, teachers who are 

untrained in gifted education and in identification of underrepresented populations continue to 

overlook these students. Sadly, continuing to overlook these learners year after year places them 

in jeopardy of unsatisfactory progress, underachievement, potential dropout in high school, and, if 

they move on to postsecondary education, college undermatching (Wyner et al., 2009). Excellence 

gaps increase as students with high ability from low-income families fail to keep pace with their 

intellectual peers from more affluent families on the National Assessment of Educational Progress 

(NAEP; Plucker et al., 2010; 2013). Third, teacher bias and low academic expectations for learners 

from low-income backgrounds influence teachers’ interpretations of high achievement and 

performance and skews their abilities to spot academic talent in this underserved population. Too 

often, teachers do not consider high achieving learners from families living in poverty as qualified 

for gifted services; instead they view their high achievements as pleasant surprises and fail to 

recognize their gifted potential (Wyner et al., 2009). For these reasons, it is likely that hundreds of 

thousands gifted students from low-income families are unidentified (Gentry & Seward, 2018; 

Gentry et al., 2019).    

The Need for Applying Multiple Criteria When Identifying Gifted Students 

 Researchers in the field of gifted education have bemoaned the inadequacies of traditional 

identification processes and their failure to identify learners from low-income families as well as 

students with diverse cultural backgrounds (Borland, 2004; Borland et al., 2000; Borland & Wright, 

1994, 2000; Olszewski- Kubilius, 2007; Worrell, 2007). For instance, some controversy exists 
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with regard to the use of standardized achievement tests for the identification of gifted students. 

Many researchers have shown that scores on standardized achievement tests correlate with a 

students’ family income. That is, students from families with higher incomes tend to score higher 

than students from low-income households (Stambaugh, 2007; Valencia & Suzuki, 2001; Wyner 

et al., 2009). Other common criticisms of achievement tests are the degree to which test bias 

negatively influences results for students from minoritized, low-income, or rural families (Naglieri 

& Ford, 2003) and ceiling effects fail to discriminate students’ levels of achievement. Cultural 

experiences and opportunities to learn are integral to test fairness, making the measurement of 

their observed effects on test performance more complicated. However, the influence of test bias 

on identification has not been adequately examined, and the use of local and group-specific norms 

in the identification of gifted learners will likely compensate for most occurrences of legitimate 

test bias (Peters & McBee, 2019). These findings do not imply, however, that the assessments and 

other instruments being used in these fallible systems are useless for identifying talent. Quite 

possibly, a more equitable and effective use of the results of these same assessments can be 

determined. For example, Card and Giuliano (2015) found that universal screening can increase 

the number of underrepresented learners who qualify for gifted services, including those from low-

income families, by 180%. Peters and Gentry (2012b) and Peters et al. (2014) argued for the use 

of group-specific and local norms when using test results in the identification of advanced learners.  

The Application of Group-specific Norms to Identify Gifted Students 

 Because students are identified for gifted services at the school level, the use of national 

norms related to the instruments or tests used for identification may not be accurate for local 

identification because the national norm group may misrepresent a given school’s demographics. 

The use of national norms to identify gifted learners might make even less sense when examining 
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various subpopulations to which local students belong. The uniqueness of every school with regard 

to the dimensions of race, ethnicity, language, socio-economic conditions, and locality requires 

carefully selected identification measures that are as fair as possible and whose results are reliable 

and valid for the students educated in that school. The use of local and group-specific norms 

applied to the results of identification instruments has been suggested as a more appropriate 

measure for underrepresented student populations, including learners from low-income families 

(Peters & Gentry, 2010). When practitioners apply local norms, they analyze their students’ results 

on a given test and determine (usually by percentage or percentile) who the top performers are 

within local groups and identify them for gifted services. In applying group-specific norms, 

practitioners would analyze only those students’ scores who fall into the specific group selected. 

For example, practitioners would analyze the results of students from low-income families and 

determine (by percentage or percentile) who the top performers are in that particular group of 

students and identify them for gifted services.     

 In their book, Beyond Gifted Education: Designing and Implementing Advanced Academic 

Programs, Peters et al. (2014) called for local-level practitioners to use tests differently by 

applying local and/or group-specific norms to identify as many learners from underrepresented 

groups as possible. The authors provide specific instructions with regard to creating local norms 

and combining multiple measures whose results are reported with different metrics (e.g., standard 

scores, percentile ranks, and composite scores). Peters and Gentry (2012b) showed that applying 

group-specific norms to grade-level achievement test scores resulted in an increase in the number 

of students from low-income backgrounds for gifted services. 
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The Role of Teacher in the Identification Process and the Teaching-rating Scale 

Teachers are in the best position to spot talent. Over the course of an academic year, they 

come to know their students well through the academic and social-emotional experiences in their 

classrooms. However, “most general education teachers have no training in working with gifted 

students before entering the classroom or through ongoing professional development and [they are 

ill-prepared] to properly identify gifted students,” (NAGC, 2015, p. 3) especially those from 

underrepresented populations (Rinn et al., 2020). The failure of all but one state legislature to 

prioritize teacher preparation and subsequent training in gifted education makes the goals of equity 

in identification and quality in services unattainable; teacher referrals for gifted identification in 

one U.S. state showed that learners from minoritized and low-income populations were less likely 

to be referred than those from White and higher-income families (McBee, 2006).  

 Although the use of teacher-rating scales in the identification process has been frowned 

upon in past years, researchers have shown that teacher ratings can yield as reliable and valid data 

as any other method (Callahan et al., 2013; Gentry et al., 2015; Hodge & Cudmore, 1986; Kettler 

& Bower, 2017; Pfeiffer & Blei, 2008). The best teacher ratings are based on evidence that is 

specific, observable, and verifiable. Although no human rating system is free from bias, the more 

teacher-rating scales focus on this evidence, the more bias-free the results will be. When teacher-

rating instruments of any kind are well-constructed and provide valid and reliable data, the 

accuracy of teacher ratings will also improve (Hodge & Cudmore, 1986; Peters & Gentry, 2013). 

Further, when teachers understand the concept of giftedness, including the behaviors associated 

with giftedness, they are more accurate and inclusive in their ratings (Peters & Gentry, 2013; 

Peterson, 1999).  
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Purpose of the Study 

 Identifying and serving underrepresented populations has been a critical issue in the field 

of gifted education for many years (Gentry et al., 2019; Lakin, 2018; Yoon & Gentry, 2009). 

Similarly, researchers in South Korea have recently addressed this issue and called for an action 

for research exploring underserved populations (Lee & Lee, 2016; Sung, 2017). In South Korea, 

Gifted Education Database defines a gifted child as “a person who possesses extraordinary innate 

abilities or visible talents requiring special education to nurture them,” and it presents an 

interesting case with regard to underserved populations in gifted education. Throughout its rich 

history, Korean school systems have educated students who are almost entirely representative of 

the dominant ethnic group; until recently, schools had been largely unaffected by immigration and 

non-native language learners. In 2019, over 99% of South Koreans identified as ethnically Korean 

(World Population Review, 2019). For this reason, the primary underserved population of gifted 

students is learners from low-income families. However, as the immigrant and/or culturally diverse 

families are increasing in Korea as well, and because the South Korean gifted education system 

has not much explored the identification of students from culturally diverse backgrounds (Lee & 

Lee, 2016), it is timely to consider the ethnic information when identifying and serving students 

for the gifted programming (Lee & Lee, 2016; Sung, 2017). As the field of gifted education 

continues to determine the best way to identify giftedness across race, ethnicity, family income, 

and locale, we believe an approach that includes multiple criteria has strong potential. In this 

respect, we explored whether the HOPE Scale (Gentry et al., 2015) can be used effectively to 

identify gifted students from the underrepresented groups in conjunction with achievement test 

scores.  

Teachers’ perceptions, including how they interpret the behavior of students from low-

income and/or culturally diverse families, is worthy of exploration. Hence, in the first phase of this 
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study, we examined the relationship between students’ HOPE Scale scores as measured by their 

teachers’ observations of gifted behaviors (Academic and Social subscales) and the students’ 

outcome (i.e., achievement test scores in mathematics and reading, number of students’ talented 

subject areas marked by their teachers in the HOPE Scale). As researchers have also shown that 

the types and combinations of measures affect program diversity, especially with regard to student 

ethnicity and socioeconomic status (Lakin, 2018; McBee et al., 2014; Peters & Gentry, 2013), we 

explored the different combination rules that may lead to differences in the number and diversity 

of students who are identified as gifted. Several identification scenarios were tested, similar to the 

method used by Peters and Gentry (2013). The following research questions and hypotheses were 

addressed: 

RQ 1: What is the relationship between teacher ratings of gifted behaviors (i.e., Academic, 

Social) as measured by the HOPE Scale and students’ outcome performance results 

(i.e., school-based achievement tests, the number of subject areas where they show 

talent)? 

For the first research question, we hypothesized that students’ performance outcome has positive 

relationship with both Academic and Social scores from the HOPE Scale rated by the teachers.  

RQ 2: How do various cutoff percentages and group-specific norms when applied to 

achievement test results and teachers’ HOPE Scale ratings affect the identification 

of students from low-income and/or culturally diverse families for gifted 

programming?   

For the second research question, we hypothesized that more students from low-income and/or 

culturally diverse family would be identified as gifted when (a) lowering cutoff percentages of 
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achievement test scores and (b) combining teacher-rating scale results to the achievement test 

outcomes.   

Method 

Participants 

Participating elementary schools (n = 9) in Seoul, South Korea, were purposively selected 

using the snowball sampling method. Schools serving large numbers of low-income students 

(similar to Title 1 schools in the U.S.) or self-identifying as having comparatively large 

concentrations of culturally diverse and/or low-income students participated in this study. Based 

on records provided by Korean Educational Development Institute (KEDI; 2016, as cited in Sung, 

2017), the percentage of culturally diverse students in Korea is 1.36%; however, this population is 

consistently increasing. Given that the Korean ethnic group constitutes 96-99% of the total 

population, many schools do not report culturally diverse students. Schools who self-identified as 

having comparatively large number of culturally diverse students reported that they have at least 

one or two students with different cultural backgrounds in their classes. Although the HOPE Scale, 

Korean version, includes different ethnic group options, 99.9% of the students who were marked 

as culturally diverse in this study were still of Asian descent; therefore, we used only two terms to 

differentiate the two groups—Korean and culturally diverse students. We did not use the term 

“Non-Korean” as many of them are still considered as Korean; The term “culturally diverse” in 

Korea typically indicates individuals from a family formed by the international marriage of a 

Korean citizen with a partner from a different nation (Lee & Lee, 2016). In terms of the low-

income family, it includes (a) recipients of basic living (below 100% of the minimum cost of living) 
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and (b) near-poverty group (below 120% of the minimum cost of living), yielding families with 

household income of “below 50% of median income” in Korea (The Government of Korea, 2019).  

Teachers (n = 55) who voluntarily participated in the study in grades 3 - 6 (n = 13, 15, 13, 

14, respectively) were instructed to complete the HOPE Scale based on their observations, 

experiences, and perceptions of each of their students’ (n = 1,157) academic and social behaviors. 

No additional training or instructions were provided other than those contained in the HOPE Scale 

manual (Gentry et al., 2015) itself because we wanted to maintain the schools’ established 

procedures for referring students for gifted programming; it was conducted in a similar fashion 

with the previous research in the U.S. investigating the validity results of the HOPE Scale in which 

no additional teacher training was provided to the teachers (Gentry et al., 2015; Peters & Gentry, 

2010; 2012; 2013). When the teachers were invited, however, we highlighted the sentence 

“compare a student with other students with similar backgrounds and/or experience” which is an 

important direction for using this instrument.   

Teachers of grades 1 and 2 were not invited to participate in this study because the 

identification process in Korean schools begins when students enter the third grade. See Table 14 

for students’ demographic information. Although students were uniformly distributed by gender 

and among grade levels, over 80% of students were identified by their teachers as Korean and as 

paying for their own lunches at school. Overall, 14.43% (n = 167) of students were from culturally 

diverse backgrounds, and 18.67% (n = 216) of students were from low-income families. A total of 

2.85% (n = 33) of the students were from culturally diverse, low-income families. Given the 

national index of culturally diverse population (1-4%) in Korea, our sample includes 

comparatively large number of students with different cultural backgrounds.  
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Table 14.  Students Demographic Information 

 

Grade 

Level 

 
Gender Ethnicity Income 

Frequency (%) (Male/Female) (K/C)* (P/FR)** 

Grade 3 266 (23) 133 (50) / 133 (50) 205 (77) / 61 (23) 224 (84) / 42 (16) 

Grade 4 320 (28) 159 (50) / 161 (50) 279 (87) / 41 (13) 260 (81) / 60 (19) 

Grade 5 277 (24) 148 (53) / 129 (47) 240 (87) / 37 (13) 220 (79) / 57 (21) 

Grade 6 294 (25) 152 (52) / 142 (48) 266 (90) / 28 (10) 237 (81) / 57 (19) 

Total  1157 592 (51) / 565 (49)   990 (86) / 167 (14)   941 (81) / 216 (19) 

*K = Korean. C = culturally diverse.  

**P = students paying for lunches. FR = students receiving free/reduced lunches. 

Instruments  

The HOPE Scale 

The Having Opportunities Promotes Excellence (HOPE) Scale (Gentry et al., 2015; Peters 

& Gentry, 2010, 2012, 2013) is a teacher-rating scale designed to help identify students from low-

income families and/or culturally diverse backgrounds based on teachers’ observations, 

experiences, and perceptions of students’ gifted behaviors on a 6-point response scale (1 = never 

to 6 = always). After factor analyses including validity tests (CFI=.96, GFI=.91, RMSEA of .10), 

the HOPE Scales’ 11 items describe six Academic (e.g., Is eager to explore new concepts) and 

five Social (e.g., Shows compassion for others) behaviors associated with giftedness, easily 

observed and identified by teachers in their daily interactions with students. (See Appendix A for 

the HOPE Scale, English version, and Appendix B for the HOPE Scale, Korean version; see Lee 

& Gentry (2019) and Lee et al. (under review) for the translation process). In addition, the HOPE 

Scale has been shown to provide invariant results across underrepresented populations in gifted 

education and, when used in conjunction with other identification measures, should be considered 

a reliable means to obtain more objective teacher input during the identification process (Peters & 

Gentry, 2010, 2013). The directions included with the HOPE Scale instruct teachers to rate each 
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student on the 11 behaviors as compared to other children similar in age, experience, and/or 

environment (Peters & Gentry, 2010). Teachers can also provide demographic information (e.g., 

student ethnicity and free/reduced lunch status, a low-income index) and the subject area(s) in 

which the student shows talent (i.e., math, reading, creative writing, social studies, science, foreign 

language, arts, other). No standardized cut-off scores are suggested; however, the authors provided 

a guideline to calculate local norms. See the HOPE Scale manual (Gentry et al., 2015) for more 

details.  

Among many teacher-rating measures, we selected HOPE Scale as (a) it is one of the most 

recently created instrument with its clear purpose of helping to identify underrepresented gifted 

students, (b) it contains social construct which is unique compared to other measures traditionally 

focus on the academic characteristics of gifted students, and (c) it is simple with only 11-items, 

which may relieve a burden for the teachers. However, it is important to note that as HOPE Scale 

is a short instrument, it may lack reliability. For instance, Peters and Gentry (2010) manifested that 

the instrument’s RMSEA value was slightly above (.10) compared to the suggested criteria (.08) 

which may be due to its small number of items. In addition, a replication study (Peters & Pereira, 

2017) investigating the internal validity structure of three major teaching rating scales – Scales for 

Identifying Gifted Students (SIGS; Ryser & McConnell, 2004), Gifted Rating Scales (GRS; 

Pfeiffer & Jarosewich, 2003), and the HOPE Scale (Gentry et al., 2015) – revealed that all three 

instruments failed to meet traditional fit criteria with varying degrees although they all reported to 

fit the criteria when published. As such, the instrument itself cannot be free from yielding the 

absolute soundness of psychometric properties with different samples, and the measurement 

cannot fully address the issues of teachers’ implicit bias on underserved gifted population. 

Nevertheless, when investigated multigroup confirmatory factor analyses (MG-CFA) on the 
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HOPE Scale with both U.S (Peters & Gentry, 2010) and Korean sample (Lee & Gentry, 2019), the 

results indicated that teachers, without bias, nominated low-income and/or students with different 

ethnic backgrounds.   

Achievement Tests 

Since 2013, Korean educational policy no longer requires national or state (province) 

achievement tests for elementary school students because of the excessive fervor for education 

that imposed unreasonable burdens for young students (Ministry of Education, 2013). Instead, 

teachers at each school exercise their professional judgment regarding when and how to administer 

achievement tests, with test results used for educational decision making at the local level only. 

Therefore, the mathematics and reading achievement scores used in this study were provided by 

the teachers and represent grade-level results from either formative assessments to evaluate 

students’ achievement levels at the beginning of the semester or summative, content-area unit tests. 

Based on the achievement score results received, we standardized the raw scores to T-scores with 

a mean of 50, standard deviation of 10, and a range of 0 to 100. This provided a common metric, 

allowing us to compare students’ achievement scores across grade levels and schools. We 

processed this standardization because we had an assumption that students were randomly spread 

across classes in each school; it is true that teachers refer those formative or summative 

assessments results to rank-order the students in each class and share the results with other teachers 

when dividing the students to each class at the beginning of the academic year. By doing so, the 

teachers evenly distribute the students into new classes with the expectation of each class to have 

similar average academic ability. Therefore, although the reading and mathematics scores we 

received were not from one common standardized test, we presumed the scores provided by each 

teacher fairly represented the students’ academic performance.      
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Data Collection and Analyses  

Data collection occurred in October 2018 when all teachers submitted their students’ 

achievement scores in math and reading along with their HOPE Scale ratings. Data analyses were 

conducted in two phases: (1) application of Structural Equation Modeling (SEM) to explore 

associations between the teachers’ HOPE Scale ratings and their students’ reading and 

mathematics achievement scores, as well as the number of subject areas in which students show 

talent, and (2) application of various cutoff percentages and group-specific norms to determine 

their influences on the identification of students from culturally diverse and/or low-income 

families for gifted programming.  

Phase I 

SEM is a technique that examines the relationship among variables by analyzing 

covariance, enabling researchers to estimate the effects of hypothetical or theoretical constructs 

(Raykov & Marcoulides, 2000). Although it falls within the regression family of statistical 

analyses, SEM has many benefits over traditional linear regression. First, SEM allows multiple 

outcome variables compared to multiple regression that only allows one. Because of this, 

“researchers are able to distinguish between observed variables (e.g., the scores or the items) and 

the underlying constructs (e.g., giftedness or creativity)” (Adelson, 2012, p. 48). In this study, we 

are just as interested in the latent construct of giftedness as we are in the instruments used to 

measure it. Second, whereas multiple regression assumes that the predictors are measured without 

error, SEM recognizes that no measure is perfectly reliable. This characteristic was especially 

beneficial in this study with regard to the assumed variability in achievement test scores across 

participating schools. Third, SEM allows different weights to be applied to the latent construct, 

giving more flexibility than simply averaging and/or totaling the item scores using equal weight. 
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Because of these advantages, we used SEM in phase I of this study to explore the relationships 

among students’ achievement scores in mathematics and reading and the number of students’ talent 

domain areas as identified by their teachers (three endogenous variables) and students’ Academic 

and Social subscale scores from the HOPE Scale (two exogenous variables). As hypothesized and 

presented in the model (see Figure 2), Academic and Social scores from the HOPE Scale were 

analyzed as predictive measures of students’ performance on mathematics and reading 

achievement tests and on the number of subject areas where students show talent as identified by 

their teachers. In terms of the exogenous variables, it is important to note that the Social construct 

was added as it is unique value of HOPE Scale that the measurement developers believed to be 

one of the key components of giftedness (Gentry et al., 2015). With regard to endogenous variables, 

the number of students’ talented areas marked by the teachers was added as a predictor along with 

the student’s reading and mathematics scores, based on the assumption that gifted students tend to 

have multipotentiality characteristics (Kerr & Sodano, 2003). Throughout the analyses, we used 

LISREL 9.3 (Jöreskog, n.d.) to estimate parameters under maximum likelihood (ML) method. 
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Figure 2.   Specified Structural Equation Model 

Phase II 

Using cut-off scores or percentages with multiple measures to determine who is identified 

for gifted programs is common in education (Barton & Coley, 2009; Peters & Gentry, 2013). In 

Phase II of this study, we created eight scenarios that combined students’ achievement test scores 

and teachers’ HOPE Scale scores using varying percentages (i.e., 10% and 25%) to compare their 

influences on the populations of students who become eligible for gifted services -  specifically 

the number of students from culturally diverse and/or low-income families. We replicated the 

scenarios used by Peters and Gentry (2012b) in which the top 5%, 10%, and 25% of students were 

identified for gifted programming based on their achievement test scores alone (mathematics and 

reading, separately). However, in the current study, we did not use the most restrictive 5% scenario 
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because it would result in fewer than two students eligible for gifted services in each of the teachers’ 

classes given that the average class size was 21 students. 

Results 

Phase I – Structural Equation Modeling (SEM)  

Before SEM results are described, a brief look at the analysis of the results of the HOPE 

Scale is warranted. Table 15 provides descriptive statistics for each of the 11 behaviors in the 

HOPE Scale. Item-level mean scores across grade levels ranged from 3.03 (SD = 1.32) to 3.89 (SD 

= 1.28). The Academic subscale items averaged 3.50 (SD = 1.18) and the Social subscale items 

averaged 3.45 (SD = 1.06).  

Table 15.  HOPE Scale Descriptive Statistics 

Item 

Response Percentages 
Mean SD 

Skew
ness 

Kurtosis 

1 2 3  4 5 6     

Academic1 5.36 11.58 25.93  25.24 20.14 11.75 3.78 1.35 -.12 -.68 

Academic6 10.20 15.59 27.48  21.00 17.20 7.52 3.41 1.41 .05 -.80 

Academic7 11.67 18.41 27.92  19.10 14.43 8.47 3.32 1.44 .17 -.80 

Academic9 6.40 19.19 34.23  20.92 13.83 5.45 3.33 1.26 .24 -.48 

Academic10 6.83 19.88 38.20  21.35 9.85 3.89 3.19 1.18 .30 -.14 

Academic11 5.62 14.69 29.30  21.43 16.25 12.62 3.66 1.40 .07 -.77 

Academic (all)        3.50 1.18 <.01 -.60 

Social2 10.63 18.06 30.34  19.45 14.52 7.00 3.30 1.39 .17 -.70 

Social3 2.94 9.51 34.23  24.89 20.66 7.78 3.74 1.20 .04 -.49 

Social4 3.20 10.11 25.93  27.57 21.18 12.01 3.89 1.28 -.12 -.60 

Social5 21.18 20.14 21.61  16.34 12.27 8.47 3.04 1.57 .33 -.96 

Social8 9.85 15.99 33.54  21.35 13.57 5.70 3.03 1.32 .14 -.53 

Social (all)        3.45 1.06 .10 -.52 

 

Although overall Academic and Social subscales’ demographic statistics are comparable, 

it is interesting to note teachers’ ratings for particular items. Teachers rated only 3.89% of all 
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students across grade levels as “always” thinking “outside the box” (Academic 10), but they 

“always” observed Performs or shows potential for performing at remarkably high levels 

(Academic 1) and Has intense interests (Academic 11) for approximately 12% of all students, a 

relatively high percentage for this highest rating on the HOPE Scale. In the Academic subscale, 

teachers observed Academic 1 (above) “often, almost always, and always”, 14% more than any 

other item, and Is eager to explore new concepts (Academic 6) and Exhibits intellectual intensity 

(Academic 7) received the lowest rating—“never observed”—more than any other Academic 

subscale item. What’s more, teachers’ ratings split the 6-point scale on Academic 11 (above) and 

reflected “sometimes, rarely, or never” observed more frequently for the remaining items—

Academic 6, 7, 9 (Uses alternative processes), and 10. Academic 10, for example, was 30% more 

likely to be rated “sometimes, rarely, or never”. 

With regard to Social subscale items, teachers rated Shows compassion for others (Social4) 

as “often, almost always, and always” more frequently than any other Social behavior, with 

teachers “always” observing Social4 for just over 12% of all students, a relatively high percentage 

for this highest rating on the HOPE Scale. Is self-aware (Social 3) was also “often, almost always, 

and always” observed in their students’ social behavior. Is sensitive to larger or deeper issues of 

human concern (Social 2) and Effectively interacts with adults or older students (Social 8) were 

“sometimes, rarely, or never” observed by teachers, and teachers “never” observed Is a leader 

among his/her group of peers (Social 5) for 21% of students; the students rated with this lowest 

Social score outnumbered all other students by 10% on the Social subscale. 

Table 16 displays the correlation coefficients among these variables; the correlations 

ranged from .311 to .776 indicating moderate to strong relationships with no multicollinearity 

issues (r > .8). Interestingly, the HOPE Scale Academic and Social subscale scores represented 
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the highest correlation (r = .776), and the lowest correlations occurred among math and reading 

achievement test scores and the number of students’ talented subjects as identified by their teachers 

(r = .311 and r = .336, respectively). Based on the inter-item correlation matrix shown in Table 17, 

the highest correlation (r = .897) was observed between Academic 6 (Is eager to explore new 

concepts) and Academic 7 (Exhibits intellectual intensity), and the lowest correlation (r = .211) 

occurred between Academic 11 (Has intense interests) and Social 4 (Shows compassion for others).  

With regard to the acceptability of model fit indices, large chi-square values indicate a lack 

of model fit; however, because large sample sizes generally yield significant chi-square values, 

other measures need be considered (Kline, 1998). Garver and Mentzer (1999) suggested that values 

of Comparative Fit Index (CFI), Non-normed Fit Index (NNFI), and Root Mean Square Error of 

Approximation (RMSEA) be reviewed. Generally speaking, CFI and NNFI values greater than .90 

indicate a good fit to the data. RMSEA values between .08 and .10 provide an acceptable fit, and 

values below .08 represent good fit (Browne & Cudeck, 1993). 

Table 16.  Correlation Matrix among Variables 

 

HOPE 

Academic 

HOPE 

Social Mathematics Reading 

No of 

Talented 

Subjects 

HOPE Academic 1 .775* .499* .466* .581* 

HOPE Social 
 

1 .411* .442* .486* 

Mathematics   
1 .646* .311* 

Reading    
1 .336* 

No of Talented Subjects 
    

1 

Note. *Correlation is significant at the .01 level. 
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Table 17.  Inter-Item Correlation Matrix 

 

 

Based on these criteria, the original model (Figure 2) did not fit the data well (x2 values of 

2701.455, df = 75, p < .001) with RMSEA = .174, NNFI = .706, and CFI = .757. Because our 

original model did not provide a good fit to our data, we made a series of modifications to the 

model and evaluated model fit after each change (Kline, 1998). See Table 18 for fit indices at each 

revision. Conveniently, LISREL 9.3 informs researchers about the fit index that, when allowed, 

will improve the model’s fit to the data. Therefore, we admitted the correlated error (phi) between 

the HOPE Scales overall Academic and Social subscales. This adjustment improved model fit, 

decreasing the chi-square value by 1,223.015 and improving RMSEA, NNFI, and CFI values 

to .128, .841, and .870, respectively, but model fit indices were still unacceptable. We continued 

to make three more revisions suggested by LISREL in the order that follows until model fit indices 

reflected acceptable levels: Revision 2) we allowed the correlation between Academic 6 and 

Academic 7 from the HOPE Scale’s Academic subscale (Δ x2=217.419, theta-delta); Revision 3) 

we admitted the correlation between reading and mathematics achievement scores (Δ x2=217.60, 

  Aca1 Aca6 Aca7 Aca9 Aca10 Aca11 Soc2 Soc3 Soc4 Soc5 Soc8 

Aca1 1 
          

Aca6 .670 1          

Aca7 .672 .897 1 
        

Aca9 .626 .733 .708 1        

Aca10 .534 .594 .570 .716 1       

Aca11 .717 .580 .560 .555 .559 1 
     

Soc2 .621 .725 .729 .650 .522 .515 1     

Soc3 .559 .619 .594 .613 .469 .467 .645 1 
   

Soc4 .291 .348 .325 .406 .274 .211 .417 .509 1   

Soc5 .544 .628 .593 .617 .488 .440 .565 .553 .367 1 
 

Soc8 .447 .541 .485 .616 .468 .385 .515 .519 .463 .590 1 

Note. Aca = Academic; Soc = Social 
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theta-eps); and Revision 4) we allowed the correlation between Academic 1 and Academic 11 from 

the HOPE Scale’s Academic subscale (Δ x2=219.008, theta-delta). This final model shows a good 

fit with our data with a 74.33% reduction of x2 value from the original model (x2 values of 693.390, 

df = 71, p < .001) and other fit indices within acceptable levels—RMSEA = .087, CFI = .926, and 

NNFI = .926. The model’s RMSEA value is marginal, indicating a slight lack of good fit; however, 

because our model contains a relatively small number of variables, larger RMSEA values can be 

expected regardless of model misfit (Kenny & McCoach, 2003).  

Table 18.  Model Revisions with Fit Indices  

  

Original 

(Base 

model) Revision 1 Revision 2 Revision 3 

Revision 4 

(Final model) 

Modification 

 

Element 

(Aca, Soc)  

of PHI 

Element 

(Aca7, Aca6)  

of Theta-delta 

Element 

(Reading, 

Math)  

of Theta-eps 

Element 

(Aca1, Aca11)  

of Theta-delta 

Chi-Square 2701.455  

(df = 75, 

p<.001) 

1478.440   

(df=74, 

p<.001) 

1129.999 

 (df=73, 

p<.001) 

912.398 

 (df=72, 

p<.001) 

693.390  

(df = 71, 

p<.001) 

RMSEA .174 .128 .112 .999 .087 

NNFI .706 .841 .878 .902 .926 

CFI .757 .870 .902 .922 .943 

Note. Aca = Academic; Soc = Social 
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Table 19.  Standardized Path Coefficients 

Items  Coefficients 

LAMBDA-Y  
  

Performance     

Per1 (Reading)  .520 
 

Per2 (Mathematics)  .533  
Per3 (No. of Talented Subjects) .615  

 

LAMBDA-X       

 HOPE Aca HOPE Soc 

Aca1      .763 
 

Aca6      .869  
Aca7       .850 

 
Aca9       .861  
Aca10      .717  
Aca11       .656 

 
Soc2        .822 

Soc3       
 

.772 

Soc4        .516 

Soc5        
 

.741 

Soc8        .688 

 

GAMMA (Regression Matrix ETA on KSI) 

 
HOPE Aca HOPE Soc 

Performance   1.025 -.048 

Note. Per = Performance; Aca = Academic; Soc = Social 

 

Next, standardized path coefficients in the final model were calculated for all the variables 

to show the relationship among variables. As a general rule, path coefficients between .10 to .20 

represent small effects, between .30 to .40 indicate medium effects, and above .50 represent large 

effects of the variables within the fitted model (Kline, 1998). The results of the analysis showed 

that HOPE Scale Academic subscale scores had significant positive correlations with all indicators 

of students’ performance (achievement scores in math and reading and the number of talented 
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subjects) with a path coefficient of 1.025. Based on the factor structure shown in Table 19, the six 

Academic items on the HOPE Scale loaded on the  

Academic construct with strong correlations (range of .656 to .869), and the five Social 

items adequately loaded on the Social construct (range of .516 to .822). The Social construct 

showed a weak, negative relationship with students’ academic performance with a path coefficient 

of -.05. Interestingly, the Social construct was positively associated with academic performance 

until revision 3 (path coefficient .077); however, the coefficient became negative in the final model 

when the correlation between Academic1 and Academic11 was allowed. This indicates that Social 

scores from the HOPE Scale may unreliably predict students’ academic performance; whereas, 

Academic scores showed a strong relationship with performance across all modifications. The 

three items that represent students’ academic performance (achievement test scores in mathematics 

and reading and the number of subjects in which teachers identified their students as talented) 

adequately loaded on the performance construct at .53, .52, and .62, respectively. See Figure 3 for 

the final model. From the analyses of the model we theorized, the performance represented by the 

mathematics scores, reading scores, and the number of talented subject areas which indicates the 

characteristics of multipotentiality have positive relationship with Academic score from the HOPE 

Scale, however, negative with Social scores. A negative relationship between the students’ 

outcome performance and Social scores from the HOPE Scale was different from our hypothesis 

that we assumed it to have positive relationship similar to Academic score.   
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Figure 3.  Path Coefficients in the Final Model 

Phase II – Application of Various Cutoff Percentages and Group-specific Norms with 

HOPE Scale Scores and Achievement Test Results for Identification 

In this study, we analyzed several identification scenarios (i.e., top 10%, top 25%) to 

determine their influences on the number of students from culturally diverse and/or low-income 

families identified for gifted services. For these calculations, we used the teachers’ identification 

of students’ lunch status to distinguish students from low-income families. Table 20 contains the 

cut scores and number of students in these populations when general norms are applied. When 

general norms were used with the top 10% of students’ mathematics and reading achievement 

scores, only 9.56% of students from low-income families are identified for either subject. Similarly, 

only 11.30% and 10.43% of students from culturally diverse backgrounds are identified for gifted 

services in mathematics and reading, respectively with top 10% of scenario. Given that almost 19% 

of the sample in the study are from low-income families and slightly more than 14% have culturally 

diverse backgrounds, the proportion of low-income and/or culturally diverse students is clearly 

lower than the actual percentages in the total population. 
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Table 20.  Cut Scores and Number of Students Identified Using General Norms 

 Top 10%                      Top 25%*  

 

F/R** Lunch 

(%) 

Paid Lunch 

(%) F/R Lunch (%) 

Paid Lunch 

(%) 

 

Mathematics Cut score: 59.99 Cut score: 56.70 

 
11 (9.56) 104 (90.44) 35 (12.11) 254 (87.89)  

Reading Cut score: 58.79 Cut score: 56.26 

 
11 (9.56) 104 (90.44) 34 (11.76) 255 (88.24)  

      

Culturally Diverse (%) Korean (%) 

Culturally Diverse 

(%) Korean (%) 

 

Mathematics Cut score: 59.99 Cut score: 56.70  

 
13 (11.30) 102 (88.70) 36 (13.90) 253 (86.10)  

Reading Cut score: 58.79 Cut score: 56.26  

 12 (10.43) 103 (89.57) 36 (13.90) 253 (86.10)  

Note. 14% of the sample are from multicultural backgrounds and 19% are from low-income family. 

* The number of students at Top 25% is cumulative and includes students in the Top 10% 

**F/R = free/reduced lunch; our metric for low-income students 

 

Not surprisingly, more students from these underrepresented groups were identified by 

lowering the cutoff percentage to the top 25% of student scores for both subjects which met our 

hypothesis. In this scenario, the cutoff scores for math and reading achievement tests dropped by 

3.29 points and 2.53 points, respectively. The number of students from each underrepresented 

group increased by 23 or 24 students in each subject area. The percentages of culturally diverse 

students identified then remained as 13.90% for both math and reading which is close to the 

percentage of culturally diverse students participants in this study (14%). Although the number of 

students identified also increased for students whose families pay for their lunch and/or from 

Korean backgrounds, percentage gains for students from culturally diverse families outpaced their 

Korean peers by 4.20% (math) and 7.3% (reading), and percentage gains for students from low-

income families outpaced their “paid lunch” peers by 15.57% (math) and 8.43% (reading).  
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When we applied group-specific norms with the same cutoff percentages to potentially 

yield more equitable representations of students from low-income and culturally diverse 

backgrounds, it was clear that the cut-scores of these students were lower for both subjects. Table 

21 presents the revised cut scores using group-specific norms at the top 10% and top 25% of 

achievement test scores in both math and reading. The largest cutoff score gap (3.87 points) was 

from the top 25% mathematics achievement score between paid and F/R lunch students, and 

smallest cutoff score gap (.70 points) was from the top 25% reading achievement score between 

Korean students and students from culturally diverse backgrounds.  

Table 21.  Cut Scores When Using Group-Specific Norms 

 Subgroups 

  F/R Lunch Paid Lunch 

 Top 10% Top 25% Top 10% Top 25% 

Mathematics 57.86 53.38 60.25 57.22 

Reading 58.07 54.46 58.9 56.62 

 Culturally Diverse Korean (Monocultural) 

 
Top 10% Top 25% Top 10% Top 25% 

Mathematics 58.97 55.09 60.09 56.91 

Reading 58.03 55.63 58.8 56.33 

 

The next step in our analyses tested the effects of the addition of HOPE Scale teacher 

ratings of gifted behaviors as an additional tool to identify underrepresented populations who may 

be missed when using achievement data alone. As depicted in Table 22, we created 16 scenarios 

(A to P for mathematics achievement and A’ to P’ for reading achievement) with different 

percentage cutoffs for achievement combined with HOPE Scale Academic subscale scores (e.g., 

students from low-income families in top 10% of achievement using group-specific norms with 

students who scored in the top quartile of HOPE Scale scores and students from culturally diverse 

backgrounds in the top 25% of achievement using group-specific norms with 



 

 

 

 

 

 

Table 22.  Number of Students Identified When Combining Achievement Scores and HOPE Scale Scores for Placement

  HOPE Scale scores (Academic subscale) 

Mathematics achievement scores Top quartile 

(score≥26) 

Middle 50% 

(16≤score<26) 

Bottom quartile 

(score<16) 

All students in top 10% of general norm (n=115) A (n=56) B (n=52) C (n=7) 

Low-income students in top 10% of group-specific norm (n=21) D (n=6) E (n=15) F (n=0) 

Low-income students in top 25% of group-specific norm (n=56) G (n=12) H (n=36) I (n=8) 

Culturally diverse students in top 10% of group-specific norm (n=16) J (n=6) K (n=10) L (n=0) 

Culturally diverse students in top 25% of group-specific norm (n=41) M (n=16) N (n=23) O (n=2) 

All students who did not score in the top 25% of group-specific norm 

(n=869) 

P (n=171) 

Low-income: 22 

Culturally diverse: 21   

Reading achievement scores    

All students in top 10% of general norm (n=115) A' (n=52) B' (n=60) C' (n=3) 

Low-income students in top 10% of group-specific norm (n=21) D' (n=7) E' (n=10) F' (n=4) 

Low-income students in top 25% of group-specific norm (n=56) G' (n=15) H' (n =25) I' (n =16) 

Culturally diverse students in top 10% of group-specific norm (n=16) J' (n=7) K' (n=9) L' (n=0) 

Culturally diverse students in top 25% of group-specific norm (n=41) M' (n=15) N' (n=21) O' (n=15) 

All students who did not score in the top 25% of group-specific norm 

(n=869) 

P' (n=165) 

Low-income: 19 

Culturally diverse: 18     

Note. Top 10% of HOPE Scale cutoff score = 30 
   

 

1
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students who scored in the top quartile of HOPE Scale scores). We did not include the HOPE 

Scale Social subscale scores because of its weak relationship (r = -.048) to performance found in 

Phase I (see Table 19) and because Korean identification is based on advanced academic 

achievement 

Based on our data using group-specific norms, HOPE Scale Academic subscale scores at 

or above 26 represented the top quartile of students who demonstrated the most gifted academic 

behaviors and scores below 16 represented the bottom quartile of students who demonstrated 

fewer gifted behaviors. With regard to students in the top 10% of general norms in Table 22, 

students in cells A/A,’ B/B,’ and C/C’ would likely be identified as gifted in math or reading 

based on their high achievement scores alone. However, students in cells C/C’ should receive 

special consideration for additional support services because they received very low HOPE Scale 

scores from their teachers despite their high achievement. These students may be overlooked by 

teachers, may lack self-regulated social and/or academic behaviors in the regular classroom 

setting, and/or experience conflict with their teachers. Similarly, students in cells D/D,’ G/G,’ 

J/J,’ and M/M’ should be considered for identification since they achieved in the top 25% in 

math and/or reading using group-specific norms and were rated in the top quartile for gifted 

behaviors by their teachers, even though their achievement test scores may be lower than their 

high-achieving peers who also demonstrate gifted academic behaviors.   

The remaining eight cells in each scenario require further scrutiny in the identification 

process. Although students in these cells achieved scores in the top 10% or 25% in mathematics 

and reading when group specific norms are applied, they received lower HOPE Scale ratings 

from their teachers, indicating fewer gifted academic behaviors observed. According to Peters 

and Gentry (2012b), “All students who fall into any of the cells could potentially be labeled as 
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“gifted” or more appropriately could be identified for special services to help them grow based 

on their individual needs and current achievement level” (p.136). Put more directly, all students 

represented in the various scenario combinations deserve our careful attention and our intentional 

focus on what individual students need to be successful, academically and socially, rather than 

who will be identified for gifted programming. 

The most promising cells of the scenarios are P/P’—171 students in mathematics 

(19.67%) and 165 students in reading (18.99%)—received a high score from their teachers on the 

HOPE Scale Academic subscale even though their achievement scores were below the top 25% 

cutoff score. These cells indicate that the HOPE Scale promotes the identification of students 

who exhibit gifted behaviors but who were missed when achievement test scores alone were 

used. Specifically, in our data, 22 students from low-income families (12.87%) and 21 students 

from culturally diverse backgrounds (12.28%) can now be considered candidates for advanced 

mathematics instruction, and 19 students from low-income families (11.52%) and 18 students 

from culturally diverse backgrounds (10.91%) can be considered for advanced reading 

instruction to fully develop their potentials. These students could gain access to gifted services 

using this alternative pathway, and they might enter the gifted program full-time or on a trial 

basis, where academic supports and exposure to appropriate challenge will likely promote higher 

academic achievement and motivation (Peters & Gentry, 2013).  

Our final analysis examined students who were identified using the alternative pathway 

described above (i.e., cells P/P’) more closely when applying the top 10% and 25% cutoffs in 

achievement score data and HOPE Scale scores in different combinations using group-specific 

norms. This analysis is presented graphically in Figure 4 using Venn diagrams. Students from 

underrepresented populations who qualified using the alternative pathway are represented within 
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the numbers on the right side of each Venn diagram. Four scenarios each for mathematics and 

reading achievement in combination with HOPE Scale Academic subscale scores show how 

many additional students could be considered for gifted programming. For example, when 

students scoring in the top 10% of mathematics achievement (n = 114) and the top 10% of 

HOPE Scale ratings (n = 121) were combined, an additional 94 students not within the top 10% 

of the achievement test can be considered for gifted programming. Among those 94 students, 11 

students (11.70%) were from low-income families, and another 11 students (11.70%) were from 

culturally diverse backgrounds for an additional 22 students who may be identified. We 

recognize that students may qualify in both categories, but because only 2.85% of students live 

in low-income, culturally diverse families, we elected to report the numbers separately. In a 

similar fashion, when students in the top 10% of math achievement and the top 25% of the 

HOPE Scale ratings were combined, an additional 235 students were included for consideration 

creating a deeper, more representative pool from which to identify—23 students (9.79%) from 

low-income families and 24 students (10.21%) from culturally diverse backgrounds. Overall, 

when using alternative pathways at varying degrees of emphasis, an increase of 57 (top 25% 

math achievement and top 10% HOPE Scale scores) to 235 students (top 10% math achievement 

and top 25% HOPE Scale scores) may be considered for gifted services when compared with 

math achievement test scores alone.   
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Figure 4.   Venn Diagrams of Overlap between Achievement Test Scores and HOPE Scale 

Academic Scores 

 

Results for identification for advanced reading instruction showed similar outcomes. When 

students scoring in the top 10% of reading achievement (n = 115) and the top 10% of HOPE Scale 

ratings (n = 121) were combined, an additional 91 students not within the top 10% of the 

achievement test group can be considered for gifted programming. Among those 91 students, 11 

students (12.09%) were from low-income families, and another 12 students (13.19%) were from 

culturally diverse backgrounds for an additional 23 students who may be identified. In a similar 

fashion, when students in the top 10% of reading achievement and the top 25% of the HOPE Scale 

ratings were combined, an additional 231 students were included for consideration creating a 
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deeper, more representative pool from which to identify—24 students (10.39%) from low-income 

families and 26 students (11.26%) from culturally diverse backgrounds. Overall, when using 

alternative pathways at varying degrees of emphasis, an increase of 64 (top 25% reading 

achievement and top 10% HOPE Scale scores) to 231 students (top 10% reading achievement and 

top 25% HOPE Scale scores) may be considered for gifted services in reading when compared 

with reading achievement test scores alone. Clearly, all eight scenarios increased the number of 

students from underrepresented populations for consideration for gifted programming. 

Interestingly, however, the percentage increases of students from low-income families and 

students from culturally diverse backgrounds included for identification in math (14.03%) and, 

separately, in reading (14.06%) were highest when students with the top 25% of math or reading 

achievement scores were combined with students in the top 10% on HOPE Scale ratings.     

The pattern of responses in the teachers’ HOPE Scale ratings of academic behaviors for 

students from low-income or culturally diverse families as shown in Table 22 also merits attention. 

Note that when group-specific norms are applied from the top 10% to the top 25% of math 

achievement scores, teachers’ HOPE Scale ratings tend toward the top quartile for students from 

low-income or culturally diverse families. However, when this scenario is repeated with reading 

achievement scores, teachers’ ratings follow a more normal distribution, with more students from 

low-income or culturally diverse families identified in the bottom quartile of HOPE Scale scores. 

The overall results imply that when lowering the cutoff percentages of the achievement test score, 

more of students from low-income and/or culturally diverse backgrounds can be identified, 

however, when combining the results of achievement test scores and teacher-rating scales, the 

percentage of students from low-income and/or culturally diverse backgrounds would remain same. 
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This indicates that when using multiple criteria, OR method should be considered rather than AND 

method if the purpose of the identification is to increase more students with diverse backgrounds.   

Discussion 

 Students from low-income families and/or culturally diverse backgrounds are less 

frequently identified as gifted since their achievement test scores are typically lower than their 

counterparts (Callahan, 2005; Peters & Gentry, 2010). The fairest representation of students from 

low-income and culturally diverse backgrounds was the goal for identification; when group-

specific norms are used with achievement test scores in conjunction with teachers’ ratings of 

academic behaviors using the HOPE Scale, we found that more underrepresented students can be 

identified when applying different conjunction scenarios. These additional students may be poor 

test takers, underachievers, students with fewer opportunities to learn outside of school, or students 

who were unidentified using achievement tests’ general norms alone. (Peters & Gentry, 2013). 

Since HOPE Scale scores represent teachers’ ratings of students’ behavior when compared to other 

students with similar backgrounds, the combination of group-specific norms applied to 

achievement test results and HOPE Scale scores more equitably identifies students who may have 

been overlooked for gifted services.  

 Although Lohman and Renzulli (2007) claimed when teacher ratings are weighted heavily, 

the diversity of the population of students who are identified to a gifted program increases, our 

results did not completely support this idea. Recall that the largest percentage increase in students 

from low-income or culturally diverse families was achieved in the scenarios that included the top 

25% of achievement test scores and the top 10% of HOPE Scale Academic scores. In this study, 

we used teachers’ ratings of their students’ academic behaviors in addition to achievement test 

data to determine whether more students from underrepresented populations could be considered 
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for gifted services. Our results indicate that using group-specific norms and lowering achievement 

test cut-off scores to the top 25% in combination with more restrictive, top 10% of HOPE Scale 

academic behaviors ratings yields the most representative pool of students for advanced 

coursework. In other words, the greatest percentage of students from low-income or culturally 

diverse backgrounds are identified when cut-off scores for achievement are lowered and these 

students are compared academically and behaviorally to their classmates similar in age, experience, 

and/or environment. This holds true for teachers’ observations, experiences, and perceptions of 

students’ gifted behaviors in math and reading, even when teachers observed fewer academic 

behaviors in reading.  

 In this study, the pattern of responses in teachers’ HOPE Scale scores may indicate some 

behaviors may be subject-specific, with academic behaviors more observable in math than in 

reading. This pattern may also indicate that teachers may provide more opportunities for students 

to behave academically in math than in reading or that teachers are able to judge academic 

behaviors in math more confidently than they can in reading. On the other hand, the pattern may 

reflect teachers’ negative perceptions of students from low-income or culturally diverse families, 

especially as it relates to reading. Reading is fundamental to learning, and students who struggle 

to read may be perceived as less capable and, therefore, not gifted. Teachers may also hold 

traditional conceptions about giftedness as a general intellectual ability or as indicated by excellent 

grades, and their ratings may reflect their failure to recognize gifted behaviors in students from 

underrepresented populations. Cultural expectations may have also influenced HOPE Scale ratings; 

it is well-known that Asian societies highly value education and achievement and expect students 

to learn and behave academically. As stated earlier, students who scored in the bottom quartile of 

the HOPE Scale and the top 10% of general norms in math (cell C, n = 7) and reading (cell C’, n 
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= 3) should receive special consideration in the identification process. Additional programming 

options and/or educational supports can be offered to meet their academic and behavioral needs, 

especially when underachievement and/or twice exceptionality is identified. 

“Alternative pathways” (Peters & Gentry, 2013) must continue to be explored for more 

equitable gifted identification. The limitations of state laws, unequal access, inequity, and 

missingness, coupled with rampant imperfections and misuses of educational assessment results 

has created in a broken system for identifying students’ gifts and talents. This study supports 

previous research that calls for the use of multiple, diverse measures and the application of group-

specific norms to standardized test results and teacher rating scales for more equitable 

identification procedures. When given proper training and high-quality assessment tools that yield 

valid and reliable results, teachers’ participation in this process will become more effective.  

Limitations and Implications for Future Research 

As indicated in the Methods section, students’ achievement test scores used in this study 

are not national- nor state-level data, but rather school- or classroom-level data. Although we 

standardized the scores so that students’ scores across classrooms or schools could be compared 

and analyzed, they do not represent a standardized measure of students’ achievement. In addition, 

although the sample in this study includes more students from culturally diverse backgrounds 

(14.43%) than is present in the total population of South Korea, our findings reflect more of a 

special case than a generalizable conclusion that can be declared across the country’s schools. The 

lack of cultural diversity in most schools, however, does not lessen the importance of this study 

with regard to students from low-income families as these students can be found in every school. 

A key finding in this study was that the HOPE Scale’s Social subscale may unreliably 

predict students’ academic performance as measured by achievement test results and the number 



 

115 

of talented subjects that teachers identified for each student. Recall that the HOPE Scale was 

developed to identify academic and social behaviors that may indicate giftedness, especially for 

students from underrepresented populations who may not “shine” academically. Therefore, 

students whose Social subscale scores rate in the top quartile should be considered for 

identification, even in (or especially in) situations where academic achievement is lacking. In 

addition, students whose Social subscale scores consistently rate in the bottom quartile may be 

further scrutinized, especially in situations where the teacher is able to look past the socially 

unacceptable behavior to see students’ academic potential. Further research into the teachers’ role 

in identification using these scenarios may provide insights that improve the identification of 

students’ gifts, talents, and learning strengths.    
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CHAPTER 5. CONCLUSION 

Major Findings of Each Study 

As the academic achievement gap among and between different income and ethnic groups 

has persisted worldwide for decades, diverse fields in education have tried to reduce the gap (Byers, 

2018; Mortenson, 2018; Webb & Thomas, 2015). It was not an exception in the field of gifted 

education, and researchers and practitioners have highlighted the inequity issues of underserved 

populations in gifted programming and tried to decrease the “excellence gaps” (Plucker et al., 2010, 

2013). This dissertation was designed with excellence gaps in mind and to and provide rationales 

for how the field can move forward to identify gifted and talented students more equitably. In 

particular, this study focused on investigating the teacher-rating scale called the HOPE Scale 

(Gentry et al., 2015) to examine whether the measure can be an effective tool to help identify 

underserved populations for gifted programming.  

As discussed in chapters 2, 3, and 4, this research was composed of three research papers 

titled, (a) Validity Evidence for the HOPE Scale to Identify Gifted Students from Low-Income 

and Multicultural Families in Korea, (b) The Effects of Teacher and Classroom Characteristics on 

Students’ Teacher-rating Scale Outcomes: MLM Analysis, and (c) Gifted Identification Using the 

HOPE Scale-Korean Version and Achievement Data: Associations, Combinations, and Group-

specific Norms. Through these three papers, I first wanted to explore validity evidence the HOPE 

Scale Korean data to determine whether the HOPE Scale is biased against certain groups. The 

teachers’ interviews addressing their perceptions on the HOPE Scale and the 11 items included in 

the measure were also explored to understand its practicability. Then, as a second step, I conducted 

an additional analysis with multilevel modeling to understand if any classroom or teacher factors 

affect the HOPE Scale scores, along with the student’s individual characteristics. As the last step, 
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I examined the relationship of the HOPE Scale scores with students’ reading and mathematics 

achievement data to understand the usefulness of combining both types of data to better identify 

underserved students with gifts and talents. Following are the abstracts of each study, which briefly 

explain the major findings.    

Study 1 Abstract  

The underrepresentation of students from low-income families and culturally diverse 

backgrounds is a long-standing and pervasive problem in the gifted education field. Teachers play 

an important role in equitably identifying and serving students in gifted education programs; 

therefore, the HOPE Scale was used in this study with a sample of Korean elementary school 

teachers (n=55) and their students (n=1,157). Confirmatory factor analysis and multi-group 

confirmatory factor analysis results suggested the HOPE Scale shows the equivalence of model 

form, factor loading, and factor variances across different income and ethnic groups. A follow-up 

interview with teachers (n=6) revealed they acknowledged the importance of using the HOPE 

Scale as an additional method for identifying gifted students; however, they indicated less 

confidence about rating gifted students’ social characteristics compared to the academic 

components in the HOPE Scale.   

Study 2 Abstract  

Teachers play an important role in identifying gifted students as they are often the 

gatekeepers for the programming. Teachers rate the outcome variables used in this study, the 

HOPE Scale scores, to evaluate each student in their classroom. Therefore, the results might differ 

by teacher as students are nested in the classroom with the same teacher. From the multilevel 

modeling analyses investigating the pattern of the outcome based on 1,113 students from 53 
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teachers, we found that level-1 factors affected students’ received scores and that students from 

low-income families and multicultural backgrounds had slightly lower scores compared to their 

counterparts. Students from low-income families and multicultural backgrounds received scores 

from their teachers averaging .63 (SE=.08) and .23 (SE=.11) points less (on an 6-point scale), 

respectively, than their peers on the Academic scaled score.  Similar results existed for the Social 

scale score with students from low-income families and multicultural backgrounds receiving 

scores .37 (SE=.08) and .30 (SE=.10) lower than their counterparts. However, level-2 factors, such 

as a teacher’s years of experience and the classroom characteristics (percentage of low-income 

students and multicultural students in the classroom), did not influence the HOPE Scale scores 

differences from the teachers.  

Study 3 Abstract  

Underrepresentation of students from low-income families and/or certain ethnic groups has 

been a serious worldwide problem in the field of gifted education. Because teachers frequently 

serve as gatekeepers for gifted programming, their roles in the identification process are critical. 

In this study, 55 elementary school teachers in South Korea completed a teacher-rating scale 

(HOPE Scale; Gentry et al., 2015) on their students (n = 1,157). In Phase I, the results were 

examined in relationship to the students’ reading and mathematics achievement scores, as well as 

the number of subject areas in which students show talent as rated by their teachers; our findings 

showed that students’ performance outcome has positive relationship with Academic score but 

negative relationship with Social score. In Phase II, we explored the effects of applying various 

cut-off scores in the combination of students’ achievement scores and the HOPE Scale results; the 

results implied that underrepresented students were more identified by lowering the cutoff 

percentages of achievement test score, however, the percentage of underrepresented students 
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remained same when combining the results of achievement test scores and teacher-rating scales, 

indicating the needs of multiple criteria and using “OR” method rather than “AND” method for 

the identification. 

Implications and Suggestions for Future Research 

 Investigating a teacher-rating scale designed to equitably identify traditionally underserved 

populations was one of the ways to positively move forward the field of gifted education. Diverse 

efforts like exploring and inventing unbiased identification measures and developing and 

increasing services for underrepresented students need to be continually provided to move this 

field forward. As noted by Peters and Pereira (2017), replication studies have rarely been 

conducted in the gifted education. In their study, Peters and Pereira (2017) replicated the published 

models of three teacher-rating scales (i.e., HOPE Scale, SIGS, GRS) using CFA to evaluate the 

internal validity structures of the instruments. Unfortunately, the findings showed all three 

instruments failed to meet the criteria of fit indices in the replication study. As such, instrument 

revision and continuous replication of the instruments with different samples are needed for the 

measurement to be widely used with full confidence. The Korean version of the HOPE Scale 

examined in this study met the criteria of the model fit with Korean data as evidenced by CFA and 

MCFA reuslts; however, continued study with different samples would enable wider application 

of the instrument in different contexts with different groups.  

Sample 

The sample collected for this study contained 1,157 students from 55 teachers in nine 

different public elementary schools located in Seoul, South Korea. I used these data overall in this 

dissertation, except for the second study in which I had to delete the data from two teachers and 
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their students because of missing level-2 factor information that prevented running multilevel 

modeling analyses. Although our sample consisted of 14% multicultural students, an over 

representation of South Korea’s current ethnic demographics where only 1–2% of the population 

are from multicultural family backgrounds, it would have been interesting to have collected data 

of more students from multicultural or low-income family backgrounds to meet this study’s 

purposes (Sung, 2017). For example, to make a direct comparison of the goodness of fit indices in 

MCFA analyses in the first study, I randomly selected cases from the general Korean student data 

to have the same number as students from multicultural backgrounds (n=167) and from low-

income families (n=216). If more samples were from multicultural or low-income students, the 

study’s power of invariance testing would increase. In addition, samples of multicultural families 

collected in this study are not fully representative of South Korea’s population as they were all 

from metropolitan areas. Families from international marriages in rural areas might have different 

living patterns, which might affect students’ behaviors and performance. As indicated earlier, the 

multicultural samples were all categorized as Asian in this study, as at least one of their parents 

was from another Asian country. If a future study more deeply explores education in relationship 

to different ethnic groups in South Korea, the researchers can selectively collect samples of 

different ethnic origins and incorporate more diversity.  

Culture 

 The Korean version of the HOPE Scale used in this study was created through multiple 

steps of translating and back-translating by many educators, either from gifted education 

backgrounds or who were bilingual in Korean and English and who also majored in education. 

Then the measure was explored with multiple research methods to understand how HOPE Scale – 

Korean can be effectively used in South Korea as an additional tool to equitably identify more 
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students who have been traditionally underserved in the gifted programming. Throughout this 

dissertation I focused on investigating the one instrument, the HOPE Scale, but not extensively 

explore the value or characteristics of the gifted education system in South Korea. Nor did I 

investigate how teachers perceived the services and identification of students for gifted 

programming in general, which may also include diverse underrepresentation issues. Although  

brief interviews with six teachers were conducted to understand their perceptions of using the 

HOPE Scale, their preferences of items included in the HOPE Scale, and their perception about 

supporting traditionally underrepresented students in gifted programming, the data were 

insufficient to represent the teachers’ general ideas or perceptions about the public elementary 

school systems in Korea.  

If the study did not use the translated scale developed in the U.S. but rather aimed to invent 

a new teacher-rating scale reflecting South Korea’s true educational value regarding gifted 

education, new items might have been created to represent the giftedness. Future studies, therefore, 

would include the Exploratory Factor Analyses to evaluate the newly-developed items. The newly-

created items might function better to identify students from diverse backgrounds as they would 

take into account culture and values in the Korean context. For example, from the first study, 

although the translated HOPE Scale showed equal functioning for both groups (i.e., Korean vs. 

multicultural, low-income vs. regular or high-income families) from the invariance testing, 

teachers indicated that they were unsure about certain items from the Social construct. As such, it 

would have yielded valuable data to fundamentally understand the teachers’ understanding and 

perception of giftedness, particularly on the social aspect, if I had conducted an exploratory study 

about developing items that represent the concept of giftedness. This also implies that teacher 
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training is needed to sensitize them to the social and emotional characteristics of gifted students as 

teachers’ unsureness of Social items does not necessarily indicate they are inadequate.    

Social Construct of Giftedness 

I did not include specific research questions or extensively explore how the social scale 

would have affected identification of gifted students in South Korea. Future studies should explore 

the social construct of giftedness to investigate how effectively it can be used with a conjunction 

of students’ academic outcomes. In my studies in chapter 2 and 4, teachers were unsure about 

social items and the social construct was not positively, although weakly, associated with students’ 

academic achievement scores. This indicates that social construct may function as an alternative 

pathway identifying students with gifts and talents. This finding also supports that the HOPE Scale 

should keep academic and social constructs separate, rather than combining two, despite the high 

correlation of HOPE academic score and HOPE social score. It might be an evidence that social 

characteristics as its own construct uniquely contribute to understanding and finding students’ 

giftedness, creativity, and talents.   

Analyses 

In this dissertation, I not only examined the validity evidence of the HOPE Scale, but also 

used MLM, SEM, and examined multiple scenarios by combining HOPE Scale scores with 

achievement data. Future studies could investigate combining the scenarios with different 

measures, such as intelligence tests, creativity measures, and other alternative measures, that can 

be used as multiple criteria for identifying gifted students. The HOPE Scale’s relationship with 

other teacher-rating scales can also be compared and explored. Within a comparison study, future 

researchers may explore which measure better identifies the underrepresented students. In terms 
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of the model building in the second study, I built a two-level model based on the information I 

collected; however, a future study could conduct a larger study with level-3 data, such as school 

and district characteristics, when analyzing the patterns. In addition, the HOPE Scale was 

translated into the Korean language, however, it can be translated into different languages and 

introduced in other countries where teacher-rating scales have not been sufficiently developed or 

used. Because of its simple structure and the purpose of equitably identifying gifted and talented 

students from diverse backgrounds, this measure could help address inequity in other countries. 

The findings from chapter 2 and 4 showed similar results with U.S findings that HOPE Scale was 

invariant across the different ethnic and income groups, and more underrepresented students could 

be identified by using group-specific norms compared to using traditional general norm-group 

criteria. However, cross-country comparison of the invariance testing by including diverse 

countries would build a strong rationale for supporting sound identification measures. 
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