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In National Excellence: A Case for Developing America’s Talent, a 
major report on the state of education for gifted and talented 
students, the U.S. Department of Education (1993) called for 
more challenging curriculum for students showing the highest 
levels of potential and performance. Almost a decade later, fol-
low-up analyses of the states’ gifted education policies showed 
great disparities in the availability of such programs for vari-
ous groups of students and large differences in policies used to 
determine who is eligible for these programs even within a single 
state (e.g., Baker, 2001, in an analysis of policies in Texas). Today, 
the means by which students are identified as gifted and talented 
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The discrepancies between test-based and teacher-based criteria of 

high achievement are well-documented for students of all ages. This 

study seeks to determine whether certain high school students who score 

high on tests of academic achievement are more likely than others to be 

nominated for advanced academic programs by their teachers. Using 

Gagné’s Differentiated Model of Giftedness and Talent as a guide, 

this study focused on three categories of correlates: social perceptions, 

individual motivation, and demographic background. Analysis of data 

from the Educational Longitudinal Study of 2002 revealed separate 

correlational patterns for nomination to advanced English programs 

and nomination to advanced math programs. High-achieving English 

students were more likely to be nominated by teachers for advanced 

work in the subject if they had high intrinsic motivation to read, if they 

were female, and if they were not Black. To contrast, high-achieving 

mathematics students were more likely to be nominated by teachers 

for advanced work in this subject if they had high math self-efficacy, if 

they were female, and if their friends did not place high importance on 

social relationships. Moreover, high-achieving male math students were 

more likely to be nominated if they had high levels of intrinsic motivation 

in math and if their friends valued academic goals. These results speak 

to the importance of considering the context of a particular subject area 

when deciding on who is eligible for enrollment in advanced programs. 

They also show a potential bias against poorly motivated male students 

in subjects that are traditionally male dominated.
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and eligible for such programs are of interest to policymakers 
and researchers alike. This is true both for identifying elemen-
tary school students for programs designed to nurture poten-
tial early on and for identifying adolescents who have already 
demonstrated high achievement in schoolwork and who warrant 
additional advanced programming in specific subject areas. 

In considering how identification occurs, distinctions have 
been made between the use of objective criteria (e.g., achieve-
ment and aptitude test scores) and subjective criteria such as 
teacher, parent, or peer nominations (Plucker & Barab, 2005). 
Objective criteria such as tests of achievement have been ques-
tioned because of biases that might favor students from certain 
ethnic groups, or of certain home backgrounds (Baldwin, 2002); 
however, considerable questions also exist about the nature of 
subjective criteria such as teacher nominations. It has been well 
established that teachers and tests do not identify the same group 
of students as high achieving or high ability, but there is mixed 
opinion as to whether this discrepancy is something that war-
rants concern. On one hand, teachers may take into consideration 
other factors, such as motivation or interest, which would war-
rant the inclusion of comparatively less-achieving students (e.g., 
analysis using the Scales for Rating the Behaviors of Superior 
Students [Chan, 2000]). Some theorists have talked about teach-
ers’ individual considerations of the behaviors of their students 
as evidence of their implicit theories of giftedness (Sternberg & 
Zhang, 1995), meaning that teachers will focus on character-
istics that they themselves think are indicative of potential for 
high performance, regardless of whether they fall under a formal 
definition. Certainly, exceptional motivation could be one char-
acteristic that teachers find indicative of giftedness. As a result, 
there is also the possibility that teacher nominations might fail 
to identify certain students who meet psychometric criteria for 
high achievement, but who appear to be less motivated or serious 
about schooling (e.g., Siegle & Powell, 2004). This discrepancy 
raises two concerns among researchers: whether teacher nomina-
tions are diluting gifted education by nominating less-achieving 
but motivated students over the highest-achieving students, and 
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whether teacher decisions about lack of motivation constitute 
some type of bias on the part of teachers (i.e., as related to stu-
dents of a certain gender or ethnic background). 

In the current analysis, we focused on the students who per-
formed well on objective tests of achievement, but who were 
overlooked by teachers. We examined two groups of high-
achieving students, one of whom was nominated by teachers for 
advanced curricular programs or academic honors and one of 
whom was not nominated. In examining these two groups, we 
wished to determine whether teacher nominations for advanced 
work disproportionately go to students with certain characteris-
tics, even among students who are above a certain threshold for 
achievement.

Theoretical Frame: Gagné’s Differentiated 
Model of Giftedness and Talent

Who are the students identified as high-achieving based 
on achievement test scores, and are there differences between 
students with similarly high test performance who are and who 
are not recognized by teachers? This study explored these ques-
tions using components of Gagné’s Differentiated Model of 
Giftedness and Talent (DMGT; Gagné, 2004, 2005; Gagné & 
Schader, 2006). Gagné’s model distinguishes between giftedness, 
or students’ potential to succeed, and talent, or the manifestation 
of high ability through accomplishment in one of many socially 
relevant areas, including academic achievement in various sub-
jects. In this study, all students would be considered talented due 
to their high performance on achievement tests; however, not all 
are subsequently nominated for advanced work. This discrepancy 
is examined in light of three categories of catalysts identified 
by Gagné. In his model, high achievement (or, to use Gagné’s 
term, talent) is ultimately recognized due to a combination of 
intrapersonal characteristics such as motivation and personality, 
contextual factors, and chance or luck. This consideration of con-
textual and motivational characteristics also made the DMGT 
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model especially useful for this current study, as it justifies study-
ing both characteristics of students commonly associated with 
giftedness (e.g., motivation) and characteristics that may result 
in bias against students (e.g., socioeconomic status).

In addition, although Gagné’s DMGT model does not 
explicitly address developmental differences in gifted students’ 
experiences, it is well suited to the consideration of high-
achieving adolescents in particular. As Moon and Dixon (2006) 
discussed, Gagné’s stress on the importance of individual and 
contextual characteristics in transforming giftedness into tal-
ent makes it useful for research focusing on this developmental 
period, as achievement motivation and the competition of social 
and academic goals are thought to be especially salient issues for 
adolescents. Moreover, Gagné’s model focuses on the develop-
ment of achievement or talent in specific subject areas, just as 
achievement in adolescence is thought to become more domain-
specific. This suggests that it is important to consider how the 
three sets of factors may uniquely relate to the recognition of 
high achievement in specific subject areas.

Contextual factors. According to Gagné (2004), schools 
themselves serve as an important and complex environmental 
catalyst. Models of contextual influences on development (e.g., 
Bronfenbrenner, 1979) capture this complexity that Gagné 
acknowledges by considering how a variety of psychological and 
sociological processes influence both individual students and their 
networks. For example, at the most proximal level to the student, 
students’ interactions with friends and peers influence students’ 
engagement in school (see Rubin, Bukowski, & Parker, 1998, 
for a discussion of the difference between peer groups generally 
and friends more particularly). In particular, Wentzel (Wentzel, 
Barry, & Caldwell, 2004; Wentzel & Caldwell, 1997) discussed 
the potential conflict between social and academic goals of peers 
in general, and how the values of a student’s friends in particular, 
may influence a student’s motivation to succeed in school. This 
attention to the potential conflict between academic achieve-
ment and social acceptance has been discussed extensively as 
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related to the stigma of giftedness paradigm (discussed in Cross, 
Coleman, & Stewart, 1993). In the context of this study, it is 
our hypothesis that students who experience conflict between 
the social goals set forth by their friends and the academic goals 
set forth by the school would be less likely to be nominated for 
advanced work. 

Students’ relationships with teachers also contribute uniquely 
to the context of school. A positive perception of teachers related 
positively to middle school students’ motivation to achieve 
(Wentzel, 1997). In this sense, teacher-student relationships 
may influence the likelihood of student nomination by influenc-
ing motivation to achieve in school, which in turn influences the 
likelihood that teachers will see the student as a candidate for 
advanced schoolwork. Therefore, high-achieving students who 
perceive more positive student-teacher relationships overall are 
hypothesized to have a better chance of having their achieve-
ment recognized by their teachers in the form of nominations.

Motivational factors. Gagné’s DMGT model also is consid-
ered unique compared to other conceptions of giftedness in its 
consideration of motivation as an intrapersonal background fac-
tor related to giftedness and talent. Unlike other theorists who 
consider motivation as an integral part of giftedness itself (e.g., 
Renzulli, 2005), Gagné considers motivation as a condition facil-
itating the development of high achievement. It is hypothesized 
in this study that students who do not demonstrate motivation 
will be less likely to be nominated by their teachers, even though 
they perform well on achievement tests. 

More specifically, we focused here on the roles of intrinsic 
motivation and self-efficacy as aspects of students’ motivation. 
Each of these two constructs has grounding in several promi-
nent theories of motivation in the educational psychology field, 
and has been researched extensively in the field of gifted educa-
tion (see Dai, Moon, & Feldhusen, 1998, for a social-cognitive 
framework of the motivation of gifted students using these two 
constructs). Intrinsic motivation in particular has been consid-
ered by educational psychologists interested in talented students 
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in several ways. For example, Adele and Allan Gottfried have 
begun in recent years to develop a conceptualization of what 
gifted motivation means, noting a rage to master present among 
high-ability students (Gottfried & Gottfried, 2004). This leads 
the researchers to associate a high level of intrinsic motivation 
with high potential and achievement. In contrast, efficacy beliefs, 
or students’ perceptions of their own abilities, have been of partic-
ular interest in the context of gifted underachievement (Malpass, 
O’Neil, & Hocevar, 1999; Pajares, 1996). Simply put, students 
who do not believe that they can be successful are ultimately not 
successful. Such beliefs are particularly important to consider in 
a study of high-achieving adolescents, because these beliefs have 
been shown to be lower among adolescents when compared to 
younger students (Wigfield, 1994; Wigfield & Eccles, 2000). 
Our hypothesis is that teachers more regularly consider students 
with higher self-efficacy for advanced programs. 
	
	 Chance factors. Gagné’s model does not provide much explicit 
guidance in considering how the recognition of high achievement 
may come about differently in specific populations of students. 
However, he has recently adapted his model in order to intro-
duce the concept of chance (Gagné, 2004). Even given optimal 
conditions of aptitude, motivation, and context, not all talented 
students will come to be recognized as such. According to this 
theorist, it is possible to think of issues of being born a particu-
lar race, into a particular gender, or growing up in a particular 
socioeconomic status as chance. The stereotypes associated with 
gender and race, the cultural differences associated with ethnic-
ity, and the risk factors associated with socioeconomic status all 
may have an influence on whether high achievement becomes 
recognized. Thus, each of these factors is important to consider 
separately.
	 When comparing two groups of students who score above a 
certain test score threshold for high achievement, it is our hypoth-
esis that teachers’ nominations will be more likely to go to certain 
groups of students than to others. Elhoweris, Mutua, Alsheikh, 
and Holloway (2005) have argued that teachers hold their own 
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preconceptions about students’ talents, and they may assume that 
students from racial or ethnic minorities (i.e., Black or Hispanic 
students) are less likely to succeed in special programs aimed at 
gifted and talented students. Based on this logic, we could simi-
larly expect teachers to hold lower expectations for students com-
ing from low socioeconomic backgrounds, regardless of race or 
ethnicity. On the other hand, Asian students often are seen as 
model minorities by teachers, and we would therefore hypoth-
esize that these students would be more likely to be nominated, 
especially in mathematics (Plucker, 1996; Woliver & Woliver, 
1991). Finally, we expect nomination patterns by teachers to fall 
along gender-stereotypical lines, with teachers being more likely 
to nominate high-achieving females for work in English and 
more likely to nominate high-achieving males for work in math.

Summary and Purpose

	 Many empirical studies in the education of students with 
high levels of performance and potential consider how motiva-
tion and school context influence how high achievement is rec-
ognized. Many others consider how students of different ethnic 
backgrounds, home resource backgrounds, and genders may dif-
fer in whether their achievement is recognized. The purpose of 
this study in particular was to provide descriptive analyses of the 
factors that work together to influence whether a student who 
is considered high-achieving based on achievement test scores 
is ultimately nominated for advanced work. It simultaneously 
considered aspects of students’ motivation, context (specifically, 
students’ perceptions of their relationships with others), and 
individual background to determine which factors are associated 
with meeting different criteria for being considered high-achiev-
ing. In line with Gagné’s model, we considered these relations 
in two subject areas—mathematics and English—to determine 
whether certain factors are uniquely associated with the recogni-
tion of high achievement in a particular subject, or whether their 
influence is similar across subjects. 
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Methodology

	 Data for this analysis came from the Educational 
Longitudinal Study of 2002 (ELS:2002; see Ingels et al., 2004), 
which focused on the cohort of students who were in 10th grade 
in 2002. ELS:2002 employed a two-stage sampling procedure, 
selecting groups of students within schools. In the first stage, 
1,221 public, Catholic, and other private schools were selected 
for the study, 752 of which eventually participated. Once these 
schools were selected, clusters of approximately 26 tenth graders 
per school (excluding foreign exchange students) were selected 
for participation. In the context of this analysis, 10th graders 
were interesting to study because they were in the middle of their 
high school careers, meaning that while they were in a context in 
which subject-specific honors classes are common, they still had 
two additional years to be selected for advanced programs. 

Variables

	 Variables considered in this analysis include individual items 
from ELS:2002, as well as several scales created from these 
items, designed to capture each dimension of Gagné’s model. In 
addition, single, dichotomous (yes/no) items capturing students’ 
previous involvement in Advanced Placement or International 
Baccalaureate programs and their previous academic honors 
were considered as controls in the statistical analysis.

	 Achievement identification. In the current analysis, we focused 
on those students who could be considered high-achieving 
according to their performance on standardized achievement 
tests. In particular, students who scored in the top decile of all 
participating students on the ELS:2002 test of reading achieve-
ment were considered to be high-achieving in English. Similarly, 
students who scored in the top decile of all participating stu-
dents on the ELS:2002 test of mathematics achievement were 
considered high-achieving in mathematics. We chose to focus 
on the 90th percentile rank as our cutoff, inline with Gagné’s 
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recommendations (Gagné, 2005). In other words, all students 
in the analytic subsample are high achievers, and references to 
high-achieving students refer to the entire group being ana-
lyzed. Further information about the structure and administra-
tion of these achievement tests is located in the ELS:2002 User’s 
Manual (Ingels et al., 2004).

In each subject area, students who received a teacher nomi-
nation for participation in advanced curricular programs were 
compared to those who did not. As part of ELS:2002, reading 
and mathematics teachers were asked whether they have “ever 
recommended the student for AP/honors classes/academic hon-
ors” in their particular subject. Students were only included in 
this analysis if their teachers responded “yes” or “no” to this ques-
tion; students whose teachers indicated that such a question was 
“not applicable” (presumably because such classes and opportu-
nities were not offered) were removed from analysis. Overall, 
1,110 students from 408 schools scored in the top decile of the 
ELS:2002 test of reading achievement, 57% of whom were nom-
inated by their teachers for advanced work. On average, there 
were between two and three students per school who scored in 
the top decile of reading achievement (M = 2.72, SD = 2.72, 
min = 1, max = 20). Similarly, 1,224 students from 420 schools 
scored in the top decile of the ELS:2002 test of mathematics 
achievement, 54% of whom were nominated by their teachers 
for advanced work. On average, there were slightly fewer than 
three students per school who scored on the top decile of reading 
achievement (M = 2.91, SD = 2.38, min = 1, max = 19).

Social perceptions. We considered three scales capturing stu-
dents’ individual perceptions of their relationships with people in 
their school context, most notably their friends and their teachers. 
The first related to students’ perceptions of teacher/student rela-
tionships in their school. The second and third measures focused 
on students’ perceptions of their friends’ academic goals, and their 
social goals. These scales of social perceptions were created using 
a combination of confirmatory factor analysis (CFA), to confirm 
the hypothesized dimensionality of social perceptions and polyto-
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mous item response theory (IRT) techniques, to analyze the suit-
ability of the individual, categorical items for inclusion in scales. 
We normalized these scales across the entire ELS:2002 sample 
(not just the subsample analyzed here) such that each scale has 
a mean of 0 and a standard deviation of 1. Barber (2007) pro-
vided full information on the scale development process, and the 
Appendix of this article contains a list of the items in each scale.

Motivation. We identified four scales of motivation in the 
ELS:2002 student survey. These scales originally appeared in the 
PISA study and were developed and analyzed by psychometri-
cians in that context (Adams & Wu, 2002). Two of these scales 
measured intrinsic motivation, and two scales measured self-
efficacy in completing class activities. For each type of motiva-
tion, the first scale pertained to students’ motivation in reading 
or English, while the second pertained to students’ motivation 
in math. These scales of individual motivation perceptions, like 
the social perception scales, were created using a combination of 
CFA and IRT techniques. Once again, we normalized the scales 
across the entire ELS:2002 sample for ease of interpretation.

	 Student background. Three sets of variables indicated students’ 
gender, socioeconomic status, and racial/ethnic identification. 
Gender was indicated by the sex variable included in ELS:2002. 
A normalized socioeconomic status variable included in the 
ELS:2002 database was based on five components: father’s/
guardian’s education, mother’s/guardian’s education, fam-
ily income, father’s/guardian’s occupational prestige score, and 
mother’s/guardian’s occupational prestige score. Finally, we 
recoded the composite race variable existing in the ELS:2002 to 
consider five groups of students: Hispanic, Black, Asian, White, 
and “other” (i.e., multiracial and Native American). 

Missing data. Missing data on items pertaining to stu-
dents’ background were imputed by the ELS:2002 researchers. 
Regarding the scales created here, one of the advantages of using 
IRT techniques in scale creation is that scale scores can be esti-
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mated as long as the student has data on at least one of the items 
in the scale. However, some students were missing data on all 
items in a given scale (as many as 15% of the students given the 
particular scale). In these cases, a scale score was estimated using 
the EM single-imputation algorithm in SPSS 15.0 Missing 
Values Analysis (SPSS Incorporated, 2006). As a result, no cases 
were dropped due to missing data.

Statistical Analysis

These variables and scales were included in a logistic regres-
sion analysis, which simultaneously considered how all of the 
variables above related to the likelihood that a high-achieving 
student would be nominated for advanced work in a subject. We 
conducted a two-level logistic regression analysis, nesting stu-
dents within schools, placing all variables of interest as inde-
pendent variables at the student level. A multilevel framework 
was chosen, given the nature of the data as students were nested 
within schools.

After running descriptive statistics, we conducted significance 
tests to determine whether significant differences existed between 
the two groups in each subject area. We then used the Hierarchical 
Generalized Linear Model program in the HLM software pack-
age to conduct the multilevel logistic regression analyses using 
Restricted PQL Estimation procedures (Raudenbush, Bryk, 
Cheong, & Congdon, 2004)1. One set of analyses was conducted 
using variables associated with high achievement in English in 
order to predict nomination to advanced programs in that sub-
ject; a second used variables associated with high achievement in 
mathematics. In each case, the analyses were weighted in order to 
reflect the sampling design employed in the ELS:2002 study. At 
level 2, a school-level weight reflected the unequal probability of 
the sampling of schools, while a within-school weight was calcu-
lated and employed at level 1 in order to correct for the unequal 
probability of the sampling of certain students within schools. 

We first tested fully unconditional models to consider 
whether there was a significant amount of variability in the pro-
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portion of students meeting various high achievement identifi-
cation criteria across schools. Using Snijders and Bosker’s (1999) 
approximation, the ICC for English nomination among high-
achieving students is .30 (τ = 1.52), and the ICC for mathematics 
nomination is .40 (τ = 2.19). Due to the small average within-
school sample size, however, the estimated design effects were 
small (DEFF = 1.51 for English; DEFF = 1.76 for mathematics) 
according to Muthen and Satorra (1995). Therefore, although 
we decided to conduct analysis in HLM to appropriately apply 
weights to each level of analysis, we did not include a random 
effect in the intercept. As a result of this decision to focus on 
variability at the individual level, we did not include school-level 
predictor variables in the analysis2.

Once we decided to include only level-1 predictors, we added 
student variables to the model in blocks. Individual-level social 
perceptions were added first, then motivation, then individual 
background variables such as ethnicity and gender. Then we 
tested potential interactions of individual background variables 
with social perceptions and motivation to determine whether 
the factors associated with motivation differed between students 
from various backgrounds. Finally, control variables (i.e., previ-
ous participation in AP or IB programs, or previous receipt of 
academic honors) were added to see whether the observed rela-
tionships among variables held after considering previous expe-
riences. The effects of all of these predictor variables were fixed; 
exploratory analysis revealed no statistically significant random 
effects for any of the predictors (most likely due to the small 
average within-group sample size).

Results

	 Prior to conducting the multilevel logistic regression analysis, 
we computed the means and standard deviations for each of the 
two groups of students in each subject area, and conducted t tests 
(for continuous variables) and chi-square tests (for dichotomous 
variables) to test for the significance of observed differences. These 
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are reported in Table 1. Across both subject areas, high-achiev-
ing students who were nominated by their teachers for advanced 
programs had more positive perceptions of student-teacher rela-
tionships compared to their high-achieving peers who were not 
nominated; additionally, they perceived their friends to be more 
academically oriented. They also had higher levels of motivation, 
both in terms of intrinsic motivation and self-efficacy. Although 
the nominated groups in each subject were of higher socioeco-
nomic status, differences in racial/ethnic composition between 
the two groups were not statistically significant. Statistically 
significant differences in gender composition only existed in 
English, where the nominated group had a higher proportion of 
female students. Finally, the nominated groups in each subject 
had higher proportions of students who had already participated 
in AP classes and who have received academic honors; however, 
there was no statistically significant difference in the small pro-
portion of students who have participated in IB programs.

Correlates of Teacher Nominations  
for Advanced English Programs

	 We then looked at how these factors were associated with 
the nomination of high-achieving English students to advanced 
programs. This analysis is summarized in Table 2, where we 
report both log-odds coefficients and odds ratios associated with 
each correlate. We present the model in two ways: first without 
the addition of controls for previous participation in AP/IB and 
other honors and second with this addition.
	 Although variables related to individual students’ social per-
ceptions were considered for this analysis, they were not associ-
ated with the likelihood of nomination for English programs 
upon their initial introduction to the model, and were there-
fore left out of the final model presented here. However, sta-
tistically significant relationships did exist among variables in 
other categories. Most especially, high-achieving students who 
were intrinsically motivated to read were more likely to receive 
teacher nominations for advanced work in the subject than were 
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their less-motivated counterparts. As indicated in Table 2, a one-
unit change in intrinsic motivation increases the odds of being 
nominated by a factor of 1.31, taking all other variables (includ-
ing previous AP/IB participation) into account. In other words, 
a high-achieving student with intrinsic motivation to read who 
is one standard deviation above that of an average 10th grader 
is almost one and one-third times as likely to be nominated for 
advanced work in English as is a student with average moti-
vation. Self-efficacy in English, however, was not significantly 
associated with nomination.
	 In addition, three group differences existed in the likelihood 
of nomination. Looking at racial and ethnic differences, high-
achieving Black students were less likely than White students to 
be nominated by teachers. The associated odds ratio of .32 indi-
cates that Black students are only 32% as likely to be nominated 
as are White students. Said differently, they were more than three 
times less likely to be nominated than their White counterparts 
were. Similarly, other students (i.e., multiracial students or Native 
American students) were less likely than White students to be 
nominated by teachers. Students in this group are only 34% as 
likely to be nominated as are White students. Given the diver-
sity in this group of “other” students, however, this finding has 
limited interpretive value. There were no significant differences 
among the likelihood of nomination for Hispanic or Asian stu-
dents. Further, there was a significant gender gap, indicating that 
high-achieving female students were more likely to be nominated 
than were male students (associated with an odds ratio of 1.65).

Correlates of Teacher Nominations  
for Advanced Mathematics Programs

	 The analysis of factors associated with the nomination of 
high-achieving mathematics students to advanced programs is 
summarized in Table 3. Again, these models are presented with 
and without the addition of statistical controls for previous par-
ticipation in advanced programs.
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	 Unlike the analysis of advanced English achievement, there 
were several significant relationships between characteristics of 
students’ social perceptions and their likelihood of being nomi-
nated for advanced programs. Overall, high-achieving students 
who perceived their friends to value academics more were more 
likely to be nominated by their teachers for advanced work (odds 
ratio = 1.72), while students who perceived their friends to value 
social goals such as dating more were less likely to be nominated 
by their teachers (odds ratio = 0.81). 
	 Also unlike the analysis of advanced English achievement, 
self-efficacy was statistically significantly associated with the like-
lihood of nomination. Students who had higher levels of self-effi-
cacy related to math were more likely to be nominated by teachers 
for advanced work (odds ratio = 1.35). However, the two analy-
ses were similar in that intrinsic motivation was associated with 
teacher nomination in each subject. As was the case in the analysis 
of high English achievement, students who were more intrinsi-
cally motivated to succeed in mathematics were more likely to be 
nominated for advanced work by teachers (odds ratio = 1.53).
	 There were statistically significant group differences in the like-
lihood of teacher nomination for advanced mathematic programs 
related to gender. Overall, high-achieving math students were 
more than twice as likely to be nominated by their teachers for 
advanced work if they were female (odds ratio = 2.22). In addition, 
gender also moderated relationships among the social perceptions 
and motivational correlates to nomination. A significant and nega-
tive interaction between gender and friends’ academic orientation 
revealed that the gender gap in nomination to advanced programs 
was nonexistent among students who perceived that their friends 
cared about school. In other words, gender gaps in the likelihood 
of nomination were only observed among students who perceived 
limited academic support from their friends. This relationship is 
illustrated graphically in Figure 1.
	 A statistically significant interaction also existed between 
gender and intrinsic motivation in mathematics. The magnitude 
of the interaction term is nearly equal in size, yet opposite in 
direction, to the coefficient associated with intrinsic motivation 
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in math. This indicates that being intrinsically motivated to do 
well in mathematics was associated with a higher likelihood of 
teacher nomination for male students, but not for female stu-
dents. In fact, the average male student with high intrinsic moti-
vation in the subject was nearly as likely as the average female to 
be nominated by teachers. This interaction is illustrated graphi-
cally in Figure 2.

Discussion

The purpose of this analysis was to identify factors associated 
with the nomination of high-achieving adolescent students for 
advanced curricular programs by their teachers. Separate analy-
ses were conducted for high achievement in math and in English 
to determine whether different patterns existed in different sub-
jects. We drew upon Gagné’s DMGT model to identify possible 
correlates of nomination and hypothesized that students with 
more pro-academic social perceptions, higher motivation, and 
who were White and at least middle class would be nominated.

Figure 1. Log-likelihood of teacher nomination to advanced pro-
grams by perception of friends’ academic orientation for male 
and female students.
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This analysis only partially supports our hypotheses. Starting 
first with social perceptions, we did find in certain instances that 
students who perceived more supportive peer contexts were more 
likely to have their high achievement recognized by teachers. In 
particular, high-achieving male students were more likely to be 
nominated by teachers as high-achieving if their friends valued 
academics, while high-achieving students of both genders were 
more likely to be nominated if their friends were less socially 
oriented. The implications of such a relationship can be consid-
ered in light of the stigma of giftedness paradigm (Cross et al., 
1993). If a high-achieving student is surrounded by friends who 
value school less, then that student may feel a conflict between 
social and academic goals in the school setting. Students may 
in turn become less motivated to do their school work well, and 
teachers may pick up on this lack of motivation and consider it 
when making judgments about whom to nominate for advanced 
work. Further research should attempt to determine the extent 
to which conscious judgments about students’ engagement in 
school enter into teachers’ recommendations for advanced work. 
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0
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Figure 2. Log-likelihood of teacher nomination to advanced 
programs by intrinsic motivation in math for male and female 
students.
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Why is such a pattern found in relation to mathematics, but 
not English? Research that broadly addresses teachers’ attitudes 
toward different subject areas may help to explain why such a 
difference exists. According to a survey of subject area teach-
ers conducted by Grossman and Stodolsky (1995), mathematics 
teachers, when compared to foreign language, English, science, 
and social studies teachers, most strongly agreed that instruction 
was effective when students were grouped by ability. Perhaps the 
significant findings that social perceptions are related to math-
ematics nominations reflect that the students in question may 
not have the social support necessary to fit into groups chal-
lenged with more advanced work. This consideration of content 
as context, an idea set forth in several pieces of research con-
ducted by Grossman and Stodolsky (Grossman & Stodolsky, 
1995; Stodolsky & Grossman, 2000), should be examined to 
understand how students come to be identified as high achieving 
in different subject areas. Connecting back to Gagné’s frame, it 
would expand the consideration of subject area as a characteristic 
of the context in which a specific talent develops.

Turning to our second category of correlates, while it does 
appear generally that students who are nominated by teachers 
are more motivated than high-achieving students who are not 
identified, the exact nature of this association varies again across 
subject areas. In line with our hypothesis, intrinsic motivation 
was related to nomination in both subject areas (although, as will 
be discussed later, there are gender differences in its relation to 
mathematics nomination). It was only when looking at mathe-
matics achievement, however, that high-achieving students were 
more likely to be nominated by teachers if they had high self-
efficacy in the subject. This relationship of self-efficacy to high 
achievement identification only in math mirrors the significant 
relation of self-efficacy to the achievement of gifted students 
found in previous research in math (e.g., Malpass et al., 1999; 
Pajares, 1996) but not English (Chan, 1996). This relationship 
may stem from the fact that the majority of students express 
a low level of self-efficacy in math (Barber, 2007). As a result, 
students who do feel efficacious may be especially encouraged 
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to pursue advanced work. Moreover, this difference between the 
association of self-efficacy to nomination in math and English 
once again speaks to the importance of considering subject area 
as part of the context of decision making for high-achievement 
identification. 

Combined with the significant relationship of friends’ values 
to teachers’ nominations, this analysis also suggests several ways 
in which the consideration of motivation can be improved in 
future research and theoretical frames. Results here indicate that 
it is not enough just to consider self-efficacy and intrinsic moti-
vation in a specific subject; rather, more general goals that stu-
dents have also must be taken into consideration. Comprehensive 
consideration of social and academic goals as they relate to 
academic achievement are considerably rarer in discussions of 
high-achieving students than are discussions of other aspects of 
motivation, although some qualitative case studies have identi-
fied this as an important theme in the life experiences of under-
achievers (e.g., Hébert, 2001). However, this analysis indicated 
that students who perceived their friends to be less academi-
cally oriented and more socially oriented were less likely to have 
their high achievement recognized. This demonstrates how these 
broader and less often considered aspects of motivation are espe-
cially important to consider, especially in models that explicitly 
consider the social context of high achievement.

Finally, in examining group differences, the limited racial/
ethnic and socioeconomic differences between high-achiev-
ing students who are and are not nominated by teachers for 
advanced work is somewhat surprising. The only notable find-
ing was that Black students were less likely to be nominated for 
advanced English programs. This lends partial support to find-
ings by Elhoweris et al. (2005) that the use of nominations may 
result in talented students of color being underrepresented in 
advanced programs. In interpreting the paucity of significant 
differences, however, it is necessary to note the small number of 
students of color in these samples. Overall, only 15 Black stu-
dents were in the top decile of math, and only 24 were in the 
top decile of English. Similarly, only 54 Hispanic students were 
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in the top decile of English, and only 50 were in the top decile 
of math. This suggests that this analysis may not have had the 
power to detect additional group differences and interactions. In 
order to learn more about racial and ethnic dynamics influencing 
the nomination of high-achieving students, a more purposive 
sampling technique that balances the number of minority and 
nonminority students may be useful.

It also is important to remember, when interpreting these 
differences, that biases in achievement tests may have eliminated 
many minority and low-SES students with high potential from 
this analysis (Baldwin, 2002). Additional analysis conducted by 
Barber (2007) suggests that racial/ethnic group membership 
and socioeconomic status are larger predictors of a student being 
identified by teachers despite scoring below the 90th percen-
tile on achievement tests. This is an important finding, espe-
cially given the sizeable group of students from all racial and 
ethnic backgrounds who fall into this category (1,650 students 
in English; 1,106 students in math), and further research will 
explore it in greater depth.

Turning to gender, the discussion of males’ likelihood of being 
nominated by teachers for advanced work is complicated by sev-
eral significant gender interactions observed in one subject, but 
not the other. On one hand, the results of the analysis of gender 
and high English achievement, in which no significant gender 
interactions were found, were typically gender-stereotyped, with 
teachers especially likely to nominate females for advanced work. 
On the other hand, the gender gaps between students with high 
test performance in math who were or were not nominated by 
teachers only appeared when comparing disengaged students 
(i.e., those without academically oriented friends or intrinsic 
motivation). This suggests that, in the absence of other behav-
iors that may indicate to a teacher that a student will thrive in 
advanced work, teachers rely on more gender-biased opinions of 
who is and is not likely to be a good candidate for special pro-
grams. Rather than relying on gender stereotypes of who is more 
likely to excel in a subject (which would favor male students), 
teachers appear to be drawing on stereotypes of who is a better 
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behaved student. This means that male students who are disen-
gaged are more likely to be overlooked than similarly disengaged 
female students. Another way to state this is to say that teachers 
appeared to be more sensitive to disengagement among high-
performing male students than they were to the same behaviors 
among female students. Similar groups of disengaged males are 
the subject of other studies throughout the field of educational 
psychology, both in the area of gifted education (e.g., Hébert, 
2001), and in more general areas of school participation and aca-
demic attainment (e.g., Barber, 2004) and warrant attention in 
future research.

Implications for Educators

Although the results of this analysis suggest many avenues 
for further research, there are some preliminary suggestions for 
educators that can be taken from this analysis. For example, 
before relying on nominations as a criterion for enrollment in 
advanced work, it is important to consider the systematic dif-
ferences between high-achieving students whom teachers are 
likely (or unlikely) to nominate for advanced work. In particu-
lar, students who display less intrinsic motivation in a topic, or 
who have friends who are less academically engaged, may be less 
likely to be nominated by teachers. At this point, the school (or 
district) would benefit from making an explicit decision about 
what sorts of characteristics they want students in their program 
to possess. If a program is going to encourage students who are 
capable of high achievement in a subject area to participate in 
these programs regardless of the motivation that they initially 
demonstrate, then it is important that achievement tests are con-
sidered along with teacher nominations. Such a strategy might 
be especially beneficial if one considers that students’ motivation 
in a subject often improves when presented with appropriately 
challenging coursework in the context of peers with academic 
interests.
	 It is important to consider, however, that social pressures 
from friends may relate to students’ likelihood of being nomi-
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nated. In this sense, the implications for policy and practice are 
directed less at school policymakers and more at teachers and 
counselors within a school. These individuals might help to pro-
vide students with a more appropriate, academically oriented 
peer group. Involvement in extracurricular activities related to 
leadership or academics may help students to meet academically 
oriented friends and feel more of a support system to continue 
to do advanced work (see literature review by Barber & Mueller, 
2008). Adults in the school can encourage high-achieving stu-
dents to become involved in such activities. This is especially 
important in preventing disengagement among male students, 
for whom motivation has an especially strong relationship to 
nomination by teachers. Generally speaking, teachers need a 
better understanding of adolescent peer groups in order to learn 
more about why such activities can help to support academic 
success.
	 This analysis, and its limitations, also suggests several ave-
nues for further research that can be used to develop recommen-
dations. First, and most importantly, this analysis did not ask 
whether teachers themselves took students’ individual motivation 
(and the motivation of their friends) into account when decid-
ing whether to nominate these students. Although this analysis 
has revealed that important differences and patterns are evident, 
further work should explore the extent to which these charac-
teristics are actually considered by teachers. Work by Siegle and 
Powell (2004) has begun to look at teachers’ beliefs; however, this 
analysis suggests a need for further research on the recommen-
dation of actual students from a variety of backgrounds (rather 
than vignettes) and for the consideration of students’ social per-
ceptions and goals in addition to their achievement motivation. 
In addition, this work can address whether characteristics of the 
teachers themselves, rather than the students, are related to their 
nomination decisions.

Second, further research can serve to disentangle the rela-
tion of individual characteristics to previous participation in 
advanced programs from their relation to nominations for future 
programs. Although previous participation was included in this 
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analysis as a statistical control, a more nuanced and complete 
analysis of how previous participation has influenced individu-
als’ motivation and social perceptions is warranted. This can be 
accomplished with more in-depth consideration of advanced 
classes previously taken (perhaps with the use of transcript data) 
and/or a longitudinal design that tracks students’ social percep-
tions and motivation as they move in and out of advanced aca-
demic programming. In short, decisions made earlier in students’ 
academic career will shape their development in ways that may 
determine their eligibility for future advanced work.

Conclusion

This study has shown the importance of looking at different 
criteria for high achievement, in order to examine how the use 
of these criteria may result in students with different character-
istics being recognized as high-achieving. The complexity of the 
results presented suggest that, unlike what is argued by some 
researchers, differences between nomination patterns of teachers 
and test scores are not simply a matter of error on the part of 
the teachers. Rather, they suggest systematically different ways 
of thinking about high achievement and its recognition. High 
achievement on a test may not be enough to secure a recommen-
dation; rather, nominations are associated with motivation in a 
subject and engagement in a school as well. In addition to gain-
ing information about characteristics of students that may be 
important to teachers’ beliefs about high achievement, this study 
also shows several biases that may be important for teachers and 
schools alike to recognize and consider. This is especially the 
case when considering the high-achieving, but disengaged, male 
student. Together, considering how characteristics of social per-
ceptions, motivation, and individual background are associated 
with achievement criteria met by high school students can help 
schools to adequately recognize how to support high-achieving 
students throughout the entirety of their school careers, despite 
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the social and motivational complexities typically associated 
with the adolescent period.
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End Notes

1	 The original version of this analysis (reported in Barber, 
2007) considered a comparison of these two groups as part of a 
larger, multinomial multilevel logistic regression comparing four 
categories of students total. In that analysis, students below the 
top decile who were and who were not nominated for advanced 
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programs also were considered. For ease in discussion, we reran 
the comparison of these two groups (in each of two subjects) as 
a binomial multilevel logistic regression; however, the original 
analysis was considered in making decisions about the inclusion 
of the random effect of the intercept.
2	 In addition to the small design effects, results from the orig-
inal, multinomial version of this analysis (reported in Barber, 
2007) were useful in deciding to drop the random effect of the 
intercept from the analysis. In the original analysis, the chi-
square tests assessing the random effect of the intercept associ-
ated with comparing the two groups above the top decile on 
achievement were statistically nonsignificant in both subjects.


