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Investigating the Impact of College Students’ Personal Characteristics on 
Peer Assessment: A Multilevel Linear Modeling Approach 

Abstract 
Peer assessment, an essential method in team-based learning, offers valuable feedback. While 
previous research has explored correlations between peer ratings and personal characteristics like 
gender, academic performance, and personality traits, there’s still a gap in comprehensively 
understanding how these factors influence peer ratings in college teamwork. To address this, our 
study employs multilevel linear modeling to investigate the relationships between these factors 
and peer rating scores in the context of college course teamwork. We used Tandem to collect 
peer rating data from 5,322 college students at a Midwest research university spanning the period 
from 2019 to 2023. Our analysis reveals statistically significant associations between students’ 
peer rating values and their personal factors. Female students, students with higher GPAs, or 
those preferring working alone were more likely assigned higher peer ratings, while those rating 
themselves higher in extraversion and task control tended to receive lower ratings. In addition, 
the multiple-way interactions among personal characteristics suggest that academic performance 
is more influential among these factors analyzed. These results underscore the importance of 
considering personal factors in peer assessment design for team-based learning outcomes and 
future research in educational interventions. 

Introduction 
The development of effective collaboration within a team is acknowledged as an essential skill 
for college students, with proven benefits for their learning [1], [2]. Recognizing its significance, 
various academic disciplines have integrated teamwork into their curricula, necessitating the 
assessment of its effectiveness [3]. Peer assessment, a crucial assessment method commonly 
employed in team-based learning courses, provides valuable feedback and enhances student 
learning outcomes [4]. As a specific method of peer assessment, peer rating entails team 
members assigning ratings based on predefined performance criteria using diverse rating scales 
[5]. 

However, peer rating values may not fully or accurately capture the contributions individuals 
make to their teams and the skills they develop during group tasks, as peer ratings may be 
influenced by various other factors such as personal characteristics [6] - [7], group diversity [8] - 
[9], peer assessment design and structure [10], and assessment bias [5]. Existing research has 
underscored correlations between peer performance and ratings and personal characteristics, 
including gender [11] - [13], academic performance [6], personality traits [7], [14], and group 
preferences [15]. For instance, students with higher GPAs than their teammates are more likely 
to receive elevated peer rating values, indicating a positive correlation between academic 
performance and peer assessments [6]. In a study by Watson and colleagues (2010) involving 
287 college students enrolled in a management course, multilevel linear modeling was employed 
to investigate individual characteristics. The results suggested that students displaying a 
proactive attitude and a tendency to take on more tasks received higher evaluations from their 
peers [14]. Their study also indicated no significant relationship between gender and peer 
ratings, which contrasts with findings in other studies [13], [16]. Some studies have suggested 
that female students receive higher marks from their teammates [6], [13], while others have 
identified greater peer ratings for male students [16] - [17]. 



Collectively, these prior studies paint a nuanced picture, highlighting a gap in our understanding 
of how these factors distinctly impact peer ratings within the context of college course 
teamwork. This knowledge deficit as to if and how personal characteristics enter into rating the 
performance of peers hinders our ability to provide instructors, students, and researchers with 
evidence-based insights into the effectiveness of team-based pedagogy and into the interpretation 
of peer assessments. To enhance the existing literature, our study employs multilevel linear 
modeling to investigate the relationships between targets (i.e., students being rated by their 
teammates)’ personal characteristics (e.g., performance and demographic) factors and peer rating 
scores in the context of college course teamwork. This study attempts to answer the following 
research questions:  

RQ1. What is the relationship between the peer ratings college students receive and their 
demographic (gender, personality traits, and group preferences) and performance 
characteristics (cumulative GPA)? 
RQ2. How do interactions among these factors influence the college students’ peer rating 
values? 

Methods 
Participants 
The present study included data from 5,322 college students (2,292 female and 3,031 male) at a 
Midwest research university during the period from 2019 to 2023 (Table 1). These students were 
team members of 1,572 teams across 58 courses (where a course is a unique combination of 
course and term) spanning a wide range of disciplines: Engineering (n = 1,797), Sciences (n = 
325), Arts and Sciences (n = 1,522), and Business (n = 2,003). Participant gender, major, and 
cumulative GPA information (up to enrollment in the team-based course) were obtained from the 
university’s learning analytics dataset. 

Table 1. Student demographics and group preferences. 
Demographics and Group preferences n percent 
Sex*   

Female 2,291 43% 
Male 3,031 56% 

Major   
Engineering 1,797 34% 
Arts and Sciences 1522 28% 
Business 2,003 38% 

Group preferences   
Work alone 1,263 24% 
Work with one partner 1,765 33% 
Work in a group 2,294 43% 

Note: While gender is our characteristic of interest, “sex” is the data we were able to capture from the university dataset. 

Data Collection 
The teamwork survey data were collected using Tandem, a digital instructional tool designed to 
foster equitable teamwork. One of Tandem’s missions is to identify unfair team behaviors and 
address issues of teamwork, especially as they affect marginalized student populations [18].  



Participants reported their personality traits and group preferences at the course commencement, 
receiving evaluations from teammates at mid-term and end of term from 2019 to 2023. 
Personality trait items, such as extraversion and task control, were rated on 7-point Likert scales. 
Peer assessment included eight items with 9-point Likert scales, where students were rated 
individually by their teammates (Appendix 1). Group preference was categorized into three 
options: Work alone, work with one partner, and work in a group (Table 1). 

Data Analysis 
Figure 1 visualizes the nested and crossed data structure. Students rated and were rated by each 
of their team members on each of the eight items. Thus, ratings (level-1) are nested with students 
and items (level-2), where students and items are crossed given that each student responds to 
each item. The crossing at level-2 is in turn nested within teams (level-3) in courses (level-4). 
This nested and crossed data structure poses a challenge to the independence assumption (i.e., 
units of sampling are independent from one another) required for traditional statistical analyses 
like least-squares analysis of variance [19]. The inherent violation of independence due to 
nesting highlights the need for employing multilevel modeling, as traditional analytical models 
typically specify only one or two sources of variance and therefore introduce an elevated risk of 
Type I errors and biased parameter estimates [19]. In contrast, multilevel modeling allows for the 
specification of as many random effects as there are sources of variance, which is more reliable 
in accounting for unobserved heterogeneity, such as individual differences and group dynamics 
not directly measured or included in this study [20].  

 
Figure 1. Data structure 

 
Accordingly, 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. Peer 
rating items stacked together serve as the dependent variable, and the main factors include 
gender, cumulative GPA, personality traits (extraversion and task control), and group preference. 
Additionally, interactions between these factors were considered. 



Results 
Descriptive Statistics 
The descriptive statistics provide insights into the participants’ characteristics and perceptions in 
the study. Cumulative GPA, a measure of academic performance, shows a mean of 3.63 (SD = 
0.350) out of 4.00, indicating that participants generally achieved high levels of achievement. 
Personality traits such as Extraversion and Task control, which were rated on a 7-point scale, 
reflect the participants’ tendencies in group settings. The mean of 4.52 (SD = 1.418) for 
Extraversion indicates a propensity to actively contribute in groups, while the mean of 3.69 (SD 
= 1.442) for Task control suggests a balanced approach to task delegation. The mean of 7.60 on a 
9-point scale (SD = 1.52) indicates positive perceptions of team members’ contributions.  

Table 3. Descriptive statistics. 

Variables n Mean 
Standard 
Deviation Skewness Kurtosis 

Cumulative GPA 5,322 3.63 0.35 -2.47 16.88 
Personality traits      

Extraversion 5,322 4.52 1.42 -0.36 2.20 
Task Control 5,322 3.69 1.44 0.12 2.15 

Peer rating items stacked* 373,816 7.60 1.52 -1.53 5.76 
Note: *All eight peer rating items were aggregated as the independent variable. 

Results of Multilevel Linear Model 
The complete results of multilevel models are presented in Appendix 2. The fixed-effects 
estimates indicate the impact of predictors and the interactions between them on peer rating 
values. Furthermore, the random effects refer to the variability of peer rating values at different 
levels, accounting for differences between individual peer rating items, students, teams, and 
courses that are not explained by the fixed effects in the model. 

Table 4. Main effects 
    95% confidence interval 

Independent variables Estimates* 
Standard 
error z p Lower Upper 

Cumulative GPA 0.694 0.009 77.820 <0.001 0.677 0.712 
Rater Gender        

Male -0.171 0.006 -30.930 <0.001 -0.182 -0.160 
Work Preference       

Work with one partner -0.008 0.008 -1.090 0.274 -0.023 0.007 
Work in a group -0.048 0.007 -6.510 <0.001 -0.062 -0.033 

Personality traits       
Extraversion 0.053 0.002 27.050 <0.001 0.049 0.057 
Task Control 0.017 0.002 8.420 <0.001 0.013 0.020 

Note: *Reference level for gender and group preference: Female for Gender and Work alone for Group preference. 

Table 4 indicates the main effects of the predictors. The positive estimate for Cummulative GPA 
(0.694, p < 0.001) suggests that higher academic performance was associated with a higher peer 
rating given by teammates, holding other factors constant. Similarly, students’ personality traits 
(such as Extraversion or Task control) were positively associated with their peer ratings assigned 



by teammates, indicating that individuals exhibiting higher levels of extraversion or exercising 
more control over tasks were associated with a higher mean peer rating. However, the negative 
coefficient (-0.197, p < 0.001; see Appendix 2) for the interaction within personality traits 
suggests that, on average, individuals exhibiting higher levels of Extraversion and 
simultaneously exercising more control over tasks were associated with a lower mean peer 
rating. In addition, the negative estimate for gender suggests that male students were assigned 
0.171 (p < 0.001) lower peer rating means compared with their female teammates. Students with 
different preferences for group working were assigned different peer rating means, with students 
who preferred working alone having slightly higher peer rating means. 

Most coefficients representing two-way and multiple-way interactions are statistically 
significant, with the exception of the two-way interaction between gender and cumulative GPA, 
the two-way interaction between gender and extraversion, and the three-way interaction among 
the three factors. The negative coefficient for the interaction between gender and group 
preference indicated that male students preferring working in a group were assigned the lowest 
peer rating values compared to their teammates (Figure 2), on average. Similarly, the negative 
coefficients (-0.315 and -0.366) for the interaction among gender, group preference, and 
personality traits (Figure 3.1 and 3.2) suggest a persistence of the pattern in Figure 2. However, 
the coefficients of a three-way interaction among gender, group preference and cumulative GPA 
are positive. This implies that, although the pattern shown in Figure 2 is extended by accounting 
for the effect of cumulative GPA in the three-way interaction (Figure 4), students with higher 
cumulative GPA were more likely to have higher means regardless of their gender and group 
preference (Figure 4.1 versus 4.2). 

 
Figure 2. Peer rating means by a function of target gender and group preferences  



  
Figure 3.1. Peer rating means at 
Extraversion of 4 and Task control of 3 

Figure 3.2. Peer rating means at Extraversion of 5 and Task 
control of 4 

Figure 3. Four-way interaction among target gender, group preferences, and personality traits on 
peer rating means 

  
Figure 4.1. Peer rating means at 
cumulative GPA of 3.4 

Figure 4.2. Peer rating means at cumulative GPA of 3.8 

Figure 4. Three-way interaction among target gender, group preferences, and cumulative GPA 

While the interaction between Cumulative GPA and Group preference, reflected by the negative 
coefficients (-0.709 for working with one partner and -2.002 for working in a group), introduced 
a distinctive pattern. For students who preferred working in a group, having a higher Cumulative 
GPA was paradoxically linked to a lower mean peer rating. This may suggest that, within the 
context of group work preference, academic performance alone did not consistently predict 
higher peer assessments. Moreover, this effect was influenced by the interplay with personality 
traits, as evidenced by interaction terms with estimates equal to -0.059 (p < 0.001) and -0.181 (p 
< 0.001). 

Interestingly, the three-way interactions involving personality traits and group preference (0.223 
for students with a preference for working with one partner and 0.650 for those liking working in 
a group) were positively associated with the peer rating mean value. This implied that when 
students preferred working with others, actively speaking up, and taking on task control, they 
were more likely to receive a higher mean peer assessment. 



Overall, our analysis revealed statistically significant influences of academic performance and 
demographic factors. Students with higher cummulative GPAs were assigned with greater 
average peer rating values compared to their peers. Students who rated themselves higher in 
extraversion and preference for task control were more likely to receive lower ratings, on 
average. In addition, on average, students who indicated a preference for working in groups 
received lower peer rating values than those who preferred individual work or working with a 
partner. 

Summary 
Our results emphasize the importance of considering the effects of gender, academic 
performance, group preference, and personality traits in the design of peer assessment for 
evaluating team-based learning outcomes. Moreover, when conducting research aimed at 
examining team-based learning outcomes and related factors (e.g., designed interventions), we 
should also account for the effects of personal factors typically overlooked, such as the varying 
experiences associated with gender, academic performance, personality traits, and group 
preferences. 

Based on the preliminary findings of this work-in-progress study, future research may delve into 
investigating the influence of personal characteristics on peer assessment among college 
engineering students as well as disaggregating peer assessment items. Importantly, in our dataset, 
in comparison to students from other majors (such as Business), a higher percentage of 
engineering students are male, exhibit preferences for working in a group, possess lower 
cumulative GPAs, and tend to self-score lower in personality traits (See Appendix 3). 
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Appendix  
Appendix 1. Tandem teamwork survey items. 
Survey items Lower anchor Upper anchor 
Personality traits   

Extraversion In groups, I tend to listen more than speak. I often speak up in groups. 

Task Control I think it's good to share work, even if my 
team might finish tasks differently than me. 

I’d rather pick up extra work so I know it’s done 
right. 

Peer assessment   

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. 
 
  



Appendix 2. Original output of the multilevel model 
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