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Examining Engineering Students’ Gender and Racial Effects in College 
Course Team Peer Assessment: A Quantitative Intersectional Approach 

Abstract 
Peer assessment is commonly employed in college courses embracing team-based learning, with 
a growing focus on the design’s impact on student learning outcomes. Existing research 
highlights the influence of factors like gender and race, yet a literature gap persists in 
understanding how students’ gender and race impact their interactions within small groups and 
further shape peer assessment in the context of college course teamwork. In this work-in-
progress, we employ a quantitative intersectional approach to examine gender and racial effects 
on peer assessment among over 1,700 engineering college students at a large research-oriented 
university located in the Midwest. Our analysis indicates a shift in the dominant role of male 
students, with females playing a more prominent role, particularly among White and Asian 
students. Gender-based disparities in peer assessment are associated with how White raters 
evaluate Asian male teammates, highlighting potential biases and the marginalization of Asian 
males. Furthermore, our findings highlight the underprivileged status of Minoritized groups in 
engineering education, regardless of their gender. This study stresses the importance of 
considering gender and race in peer assessment design for evaluating team-based learning 
outcomes. Moreover, we advocate for the inclusion of group diversity effects in terms of gender 
and race in future research examining team-based learning and related factors such as designed 
interventions. 

Introduction 
Teamwork is a fundamental skill for college students, and team-based learning has been 
incorporated into engineering courses to effectively improve student academic achievements [1] 
- [3]. Peer assessment, a crucial method in evaluating students’ team performance, is utilized in 
many team-based learning courses to provide valuable feedback on student learning and 
teamwork contributions [4], [5].  

Although previous studies have acknowledged that individual factors such as gender, race, and 
motivation can influence student interactions and impact teamwork assessment, potentially 
introducing inequities and biases in peer assessment [5] - [8], the exploration of these factors in 
the context of engineering higher education is limited [4]. Alqassab and colleagues conducted a 
systematic review of 449 research papers on peer assessment design, revealing a mere 4.14 
percent focus on engineering and related domains. Furthermore, within the reviewed papers, 28 
studies investigated gender as a peer assessment moderator, and only four studies considered the 
impact of race and culture [4]. In addition, students’ individual factors, such as gender and race, 
are intertwined, with their intersectional effects becoming a focal point in research addressing 
equity and social justice in higher education [9], but not yet in most peer assessment work.  

In this project, we apply intersectionality as a critical theory and approach [10] to guide our 
examination to identify marginalized engineering students in college course teams, recognize the 
inequalities they potentially experience in teamwork and peer assessment, and improve their 
learning experiences and well-being. Following Else-Quest and Hyde’s three essential elements 
for intersectional research, our study simultaneously examines multiple social categories (e.g., 
gender and race), delves into power dynamics and inequality rooted in interconnected social 



categories, and recognizes the fluidity of these categories and dynamics of power across contexts 
and over time [10]. 

Engineering is often a White, male space, which leads to power imbalances and inequalities [11], 
[12]. This issue is exacerbated for marginalized groups, especially when considering the 
intersectionality of gender and race, such as female Native Americans [11], [12]. Additionally, 
gender and race have been shown to be related to team dynamics and teamwork effectiveness 
[13], [14], further justifying the adoption of an intersectional approach. 

Despite the prevalent use of qualitative methods in studying intersectionality, Else-Quest and 
Hyde advocate for the integration of quantitative methods (e.g., multilevel modeling) with 
intersectional approaches in empirical research [15]. An intersectional approach can explore 
additive effects (e.g., main effects), multiplicative effects (e.g., interaction effects), and 
intersectional effects [10].  

Thus, the present study aims to bridge the literature gap by exploring how engineering students’ 
gender and race, as well as their intersection, shape peer ratings in team-based learning courses, 
responding to the call for the need for intersectional research to enhance social justice in higher 
education. The investigation delves into the influence of raters’ and targets’ (i.e., those being 
rated) gender and race in peer assessment, seeking answers to the following research questions: 

RQ1: How do the gender and race of engineering college students correlate with ratings of 
teammates in course teamwork? 
RQ2: How do the gender and race of engineering college students correlate with the ratings 
targets receive from teammates in course teamwork? 
RQ3: How can we characterize the intersectional effects of race and gender in peer ratings 
within engineering student teamwork? 
 

Methods 
Participants 
We conducted this project at a large research-oriented university located in the Midwest. In total, 
this study involves data from 1,722 engineering college students, within which 1,701 students 
(i.e., Target) were rated by their teammates, and 1,601 students (i.e., Rater) rated their 
teammates’ performance. These students formed 507 teams. The initial sample size was larger 
than 1,722, but we did not include students with missing information on gender, race, or major.  
Participant demographic information (Table 1) was obtained from the university’s learning 
analytics dataset. While the institution identifies our construct of interest as “gender,” we note 
that the data we obtained is “sex” and our data is separated into two categories which we are 
using as a proxy for gender in this analysis. For our race indicator, we combined institutional 
codes of Black, Hispanic, Native American, and Hawaiian students as a single minoritized group 
as the frequency of these categories was low, following common quantitative practice. We 
recognize that our data and analytical choices are non-ideal, and choices of convenience based 
on institutional data available to us as well as historical patterns of inclusion and exclusion that 
affect who is well-represented in our dataset. 

 



Table 1. Participant demographic information 

 
Rater  Target 
Gender  

Total (percent) 
 Gender  

Total (percent) Race Female Male  Female Male 
White 234 571 805 (50.3%)  240 618 858 (50.4%) 
Asian 161 362 523 (32.7%)  166 380 546 (32.1%) 
Minoritized 101 172 273 (17.1%)  107 190 297 (17.5%) 

Total  
(percent) 

496 
(31.0%) 

1,105 
(69.0%) 1,601 

 513 
(30.2%) 

1,188 
(69.8%) 1,701 

 
Data Collection 
Teamwork peer ratings were collected using Tandem, an online instructional tool aimed at 
fostering equitable teamwork. This tool was designed to address teamwork challenges and 
identify unfair behaviors within teams, especially those affecting marginalized student 
populations [16]. Peer assessments comprised eight items on 9-point Likert scales (Table 2). Peer 
ratings were given from a student to each of their team members at the midterm and at the end of 
the term.   

Table 2. Tandem peer rating items 
Items Lower anchor Upper anchor 
Peer Ideas I didn’t hear many ideas from 

$TeamMember. 
$TeamMember offered up many ideas. 

Peer Teacher $TeamMember did not explain what they 
were doing on a task or actively share their 
skills and knowledge. 

$TeamMember actively teaches others and shares 
their skills and knowledge. 

Peer Listener $TeamMember discouraged, dismissed, or 
didn’t listen to other teammates. 

$TeamMember encouraged new perspectives by 
listening to other teammates.  

Peer Enacted Our project didn’t include many ideas from 
$TeamMember. 

Many of $TeamMember’s ideas were used in our 
project. 

Peer Effort $TeamMember didn’t put in as much effort 
as they should have. 

$TeamMember did more than their fair share of 
work for our assignments. 

Peer Quality $TeamMember’s work often needed to be 
redone or wasn’t good enough. 

$TeamMember’s work for our team was 
exceptional.  

Peer Reliability $TeamMember was often late, was distracted 
while we were collaborating, or was 
generally unreliable. 

$TeamMember always showed up, responded to 
messages, and was generally reliable. 

Peer Valuable $TeamMember was still gaining the skills 
needed for our project. 

The skills $TeamMember brought to the team are 
incredibly valuable. 

Note: $TeamMember represents a team member's name in actual surveys. 

Data Analysis 
The data structure is nested and crossed as shown in Figure 1. Each student provides ratings for 
each team member across the eight items. Therefore, the ratings (level-1) are nested within 
students and items (level-2), with students and items being crossed, as each student responds to 
each item. This crossing at level-2 is further nested within teams (level-3) in courses (level-4). 

We employed a four-level linear model where responses are nested in the crossing of students 
and items, which in turn are nested in teams within courses, using Stata/SE 18.0. Multilevel 
modeling can separately estimate the peer ratings variance existing in these levels (e.g., 
difference between students, teams, and courses) [17]. Peer ratings (Peer rating items stacked in 
Table 3) serves as the dependent variable, and the main factors include raters’ and targets’ 
gender and race. 



 
Figure 1. Data structure 

 
Table 3. Descriptive statistics 

Variables n Mean 
Standard 
Deviation Variance Skewness Kurtosis 

Peer rating items       
Peer Ideas 10,063 7.34 1.65 2.72 -1.43 5.17 
Peer Teacher 10,063 7.22 1.60 2.56 -1.18 4.62 
Peer Listener 10,063 7.46 1.61 2.60 -1.40 5.04 
Peer Enacted 10,063 7.22 1.65 2.72 -1.31 4.84 
Peer Effort 10,063 7.11 1.70 2.91 -1.13 4.32 
Peer Quality 10,063 7.55 1.50 2.25 -1.57 6.19 
Peer Reliability 10,058 7.65 1.71 2.93 -1.72 5.93 
Peer Valuable 10,062 7.57 1.47 2.16 -1.40 5.44 

Peer rating items stacked 80,498 7.39 1.62 2.64 -1.38 5.11 
 
Results and Discussion 
The results of the multilevel model (e.g., fixed-effect and random-effect parameter estimates) are 
detailed in Appendix 1-1. In these descriptions, the reference level is set as female for gender and 
White for race. For instance, the reference group is female White raters rating female White 
targets for the 4-way interaction. The following subsections are arranged to answer the three 
research questions.  

RQ1: How do the gender and race of engineering college students influence their ratings of 
teammates in course teamwork? 
The top section of rater effects in Table 4 shows that there was no statistically significant 
association between the gender of raters and their evaluations of teammates. Despite a slight 
average difference of 0.03 higher ratings given by female raters compared to male raters, it was 
not statistically significant (p = 0.54).  

In contrast, the analysis of marginal means highlights a statistically significant association 
between the racial identity of raters and the peer ratings they assigned. On average, White 
students assigned lower peer ratings by 0.16 (p < 0.001) and 0.22 (p < 0.001) compared to raters 
from Asian and Minoritized groups, respectively. Taken together, the findings suggest that, on 



average, students’ race played a role in influencing their reported assessment of teammates, 
whereas their gender did not. 

Table 4. Estimates for peer rating means and marginal effects 
      95% confidence 

interval 
Independent 
variables Mean 

Std. 
err. 

Marginal 
effects* 

Std. 
err. z p Lower Upper 

Rater Gender          
Female 7.43 0.06       
Male 7.40 0.05 -0.03 0.05 -0.69 0.49 -0.13 0.06 

Rater Race         
White 7.32 0.05       
Asian 7.47 0.06 0.14 0.05 2.74 0.01 0.04 0.25 
Minoritized 7.56 0.07 0.24 0.07 3.65 <0.01 0.11 0.37 

Target Gender         
Female 7.55 0.05       
Male 7.35 0.05 -0.20 0.04 -5.63 <0.01 -0.27 -0.13 

Target Race         
White 7.50 0.05       
Asian 7.34 0.05 -0.16 0.04 -4.38 <0.01 -0.23 -0.09 
Minoritized 7.28 0.06 -0.21 0.04 -4.75 <0.01 -0.30 -0.12 

Note: *Reference level for gender and race: Female for Gender and White for Race. 

In terms of the interaction between rater gender and rater race, although the fixed-effect 
coefficients (see Appendix 1-1) and the estimates of test commands (see Appendix 1-2) suggest 
statistically nonsignificant interactions, the marginal effects indicate variations in peer rating 
means among race and gender intersectional subgroups (see Figure 2 and Appendix 2-1). 
Specifically, for male raters, there were noticeable differences in how they rated their teammates 
across racial groups. On average, White male students assigned lower peer ratings by 0.17 (p < 
0.01) and 0.26 (p < 0.001) compared to male raters from Asian and Minoritized groups, 
respectively. However, this pattern did not extend to female raters. 

RQ2: How do the gender and race of engineering college students influence the ratings 
targets receive from teammates in course teamwork? 
The lower section of Table 4 shows that predicted peer rating means are significantly associated 
with both the gender and race of targets. Female students received higher average peer ratings by 
0.22 (p < 0.001) compared to male targets. Additionally, in comparison to their White 
teammates, students from Asian and Minoritized groups received lower ratings by an average of 
0.15 (p = 0.01) and 0.23 (p < 0.001), respectively. Accordingly, the results indicate that, on 
average, female and White students received higher peer ratings from their teammates in the 
context of engineering student teamwork. 

Similar to the findings for rater characteristics, although the fixed-effect coefficients and the 
estimates of test commands indicate statistically nonsignificant interactions between target 
gender and race, differences emerged when considering how targets were rated by their 
teammates across gender and racial groups (see Figure 3 and Appendix 2-2). Specifically, White 
and Asian female students received higher average peer ratings by 0.22 (p < 0.001) and 0.30 (p = 
0.001) compared to their male counterparts, respectively. In contrast to White male targets, male 
students from the other two racial groups were assigned with lower average peer ratings by 0.18 
(p < 0.05) and 0.20 (p < 0.05), respectively. In addition, female students from the Minoritized 



group were rated lower by an average 0.31 (p < 0.01), compared to their White female targets. 
While female students generally received higher peer ratings than their male teammates, this 
trend did not extend to female students from the Minoritized group, whose peer rating means 
were similar to their male counterparts. 

 
Figure 2. Mean peer rating assigned by rater gender and race  
Note: Error bars represent 95% confidence intervals. Among male raters, White students (indicated by the 
right-hand blue point) assigned lower average ratings to their teammates compared to Asian raters 
(represented by the right-hand red point, p<0.01) and students from the Minoritized group (denoted by the 
right-hand green point, p<0.001). 

 
Figure 3. Mean peer rating assigned by target gender and race  
Note: Error bars represent 95% confidence intervals. An asterisk (*) denotes a statistically significant difference in 
average peer ratings between female and male racial groups. Students from the Minoritized groups (represented by 
the green line) received lower average peer ratings compared to White students (indicated by the blue line), with 
statistical significance (p < 0.01). This trend was also observed when comparing male Asian targets (the right-hand 
red point) to male White targets (the right-hand blue point).

* 

* 

 



   
4.1. Mean peer rating assigned by White female 
raters 
Note: White female students assigned their Asian 
male teammates (the right-hand red point) lower 
average ratings compared to White male targets 
(the right-hand blue point, p<0.05). 

4.3. Mean peer rating assigned by Asian female 
raters 

4.5. Mean peer rating assigned by female raters from Minoritized 
group  
Note: Female students from Minoritized group assigned their 
Asian female teammates (the left-hand red point) lower average 
ratings compared to White female targets (the left-hand blue 
point, p<0.05). 

   
4.2. Mean peer rating assigned by White male raters  
Note: White male students assigned their Asian 
male teammates (the right-hand red point) lower 
average ratings compared to White male targets 
(the right-hand blue point, p<0.05). 

4.4. Mean peer rating assigned by Asian male raters  
Note: Asian male students assigned their female 
teammates from Minoritized group (the left-hand 
green point) lower average ratings compared to 
White female targets (the left-hand blue point, 
p<0.05). 

4.6. Mean peer rating assigned by male raters from Minoritized 
group  
Note: Male students from Minoritized group assigned their male 
teammates from Minoritized group (the right-hand green point) 
lower average ratings compared to White male targets (the 
right-hand blue point, p<0.05). 

Figure 4. Mean peer rating assigned by gender and race subgroups of raters as a function of target gender and target race  
Note: Error bars represent 95% confidence intervals. An asterisk (*) denotes a statistically significant difference in average peer ratings between female and 
male racial groups. 

* 

* 

* 

 

* 

 



   
5.1. Mean peer rating assigned to White female 
targets 

5.3. Mean peer rating assigned to Asian female 
targets 

5.5. Mean peer rating assigned to female targets from 
Minoritized group 

   
5.2. Mean peer rating assigned to White male 
targets 
Note: Male students from Minoritized group (the 
right-hand green point) assigned their white male 
teammates higher average ratings compared to 
White male raters (the right-hand blue point, 
p<0.001). 

5.4. Mean peer rating assigned to Asian male targets  
Note: Asian female students (the left-hand red 
point) assigned their male Asian teammates higher 
average ratings compared to White female raters 
(the left-hand blue point, p<0.01). White male 
students assigned their male Asian teammates (the 
right-hand blue point) lower average ratings 
compared to male raters from other racial groups 
(the right-hand red and green point, p<0.01). 

5.6. Mean peer rating assigned to male targets from Minoritized 
group 

Figure 5. Mean peer rating assigned by gender and race subgroups of targets as a function of rater gender and rater race 
Note: Error bars represent 95% confidence intervals.



RQ3: How can we characterize the intersectional effects of race and gender in peer ratings 
within engineering student teamwork? 
We examined average peer ratings as a function of gender and race for each gender and race 
interactional subgroup of racers (Figure 4) and targets (Figure 5). Cell means for the interactions 
among raters’ and targets’ gender and race illustrate the intersectional effects of race and gender 
(see Appendix 3-1 and 3-2 for the complete information for the estimates). 

The presence of predominantly significant p values, particularly evident in items related to White 
raters, suggests that the intersectional effects of gender and race primarily manifest within the 
group of White raters (see Figure 4.1 and 4.2). This may imply that White students assessed their 
peers differently based on the targets’ race and gender, though it also reflects a larger sample for 
those cells. Our analysis revealed that the gender-based differences in peer ratings are 
predominantly associated with White raters. Notably, the most substantial disparities in predicted 
peer rating means between female and male targets were observed when White students 
evaluated their Asian teammates, suggesting that Asian male students underperformed or 
contributed less than Asian female students in course small group activities from the perspectives 
of their White male teammates. However, White students did not rate female and male 
teammates from the Minoritized group differently. In addition, both White and Asian male 
students rated their White male teammates lower than their White female teammates (see Figure 
4.2 and 4.4), whereas students from the Minoritized group did not assign different scores to their 
teammates based on their gender (see Figure 4.5 and 4.6).  

Upon further examination of the gender-based differences across racial groups, we observed that 
students from Asian and Minoritized groups were assessed lower compared to their White 
teammates. Both female and male White students assigned their Asian male teammates lower 
than their White male teammates (see Figure 4.1 and 4.2), while female students from the 
Minoritized group rated their Asian female teammates lower than their White female teammates 
(see Figure 4.5), on average. Moreover, female students from the Minoritized group were 
perceived to underperform their White female teammates in course teamwork by Asian male 
raters (see Figure 4.4), whereas Minoritized male raters perceived male students from the 
Minoritized group as underperforming compared to their White male teammates in course 
teamwork (see Figure 4.6), on average. 

Figures 5.1 - 5.6 illustrate the impact of rater gender and race on peer rating means for each 
intersectional subgroup of targets. Predominantly significant p values present in peer rating 
means of White male targets (Figure 5.2) and Asian male targets (Figure 5.4). On average, male 
raters from the Minoritized group rated White male targets 0.32 (p < 0.001) higher compared to 
White male raters (Figure 5.2), whereas White male students assigned lower peer ratings to 
Asian male targets compared to Asian (mean = 0.36, p = 0.001) and Minoritized (mean = 0.38, p 
< 0.01) male raters, respectively (Figure 5.4). The findings may suggest that students from the 
Minoritized group valued the contributions of their White male teammates more than other racial 
groups did, while White students underestimated the performance of their Asian male 
teammates. Furthermore, within each female target subgroup (Figure 5.1, 5.3, and 5.5), although 
the Asian and Minoritized female targets rated each other slightly lower, there were no 
statistically significant differences in peer rating means assigned by raters based on their gender 
and race. 



It is interesting that Asian female students did not differentiate in their peer ratings of their 
teammates based on targets’ gender and race (Figure 4.3). In addition, their peer rating means 
assigned by teammates did not vary by raters’ gender and race (Figure 5.3). 

Conclusion 
We applied a quantitative intersectional approach to examine the effects of engineering student 
gender and race in peer assessment in college course teamwork, given the specific items listed in 
Table 2. Our analysis indicates rater and target intersectional effects of gender and race (RQ1 
and 2). For instance, White male students assigned lower peer ratings compared to raters from 
Asian and Minoritized groups. Also, White and Asian female students received higher average 
peer ratings than their male counterparts, and male students from other racial groups received 
lower average peer ratings compared to White male targets. In contrast, peer rating means of 
targets from the Minoritized group did not show gender-based differences. These findings may 
indicate a shift in the dominant role of male students in engineering, with female students taking 
a more prominent role in contributing to teamwork in the context of university course team-
based learning, particularly among White and Asian students. This is consistent with some other 
work that finds similar associations, e.g., [7], suggesting that female students outperformance 
compared with male students may be partially attributable to their higher academic performance 
(e.g. course or cumulative GPA) and non-cognitive skills (e.g. communication and organization) 
[18], [19]. 

In addressing the characterization of intersectional effects of raters’ and targets’ race and gender 
in peer ratings (RQ3), our results further reveal significant simple interactions mainly among 
White raters, targets’ gender, and targets’ race. Specifically, gender-based differences in peer 
ratings in this study were predominantly associated with how White raters assessed their Asian 
male teammates, indicating the potential identity-based bias in college course team peer 
assessment and the potential marginalization of Asian male students in course teamwork 
activities. Furthermore, our results echo existing literature, highlighting the underprivileged 
status of the Minoritized group in engineering education, irrespective of their gender [12] - [14]. 

We do not find it surprising that different studies do and do not find group mean differences in 
peer assessment, given different contexts and different items. Our teamwork tool includes ratings 
of task-specific contributions to projects, as well, but because those differ across courses, it was 
impossible to investigate those in this large analysis. We would be unsurprised to find group 
mean differences across those items, though we note that the differences by subgroup as well as 
the directions of bias may show up differently. 

Overall, this study contributes valuable insights into the complex dynamics of peer assessments 
in engineering college course teamwork, shedding light on the associations between peer ratings 
and a rater’s and target’s gender and race. Our findings stress the importance of considering 
gender and race in peer assessment design for evaluating team-based learning outcomes. Group 
mean differences are concerning for faculty who use peer assessments as part of a students’ 
course assessment. Moreover, we advocate for the inclusion of group diversity effects in terms of 
gender and race in future research examining team-based learning and related factors such as 
designed interventions. 
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Appendix 1-1. The Results of the Multilevel Linear Model 

 



 
  



Appendix 1-2. Estimates of the Interactions between Predictors 

 

 

  



Appendix 2-1. Marginal means and effects for Rater’s gender and race 

 

 

 



Appendix 2-2. Marginal means and effects for Target’s gender and race 

 
 

  



Appendix 3-1. Marginal effects  
 

 
 

Race: 1=White, 2=Asian, 3=the Minoritized 
group 
Gender: 1=Female and 2=Male 

 



 

 

 



Appendix 3-2. Marginal effects  

 



 


