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Introduction
Learning in most university classes is assessed by individual effort on summative exams. Collaborative testing 
includes an opportunity for students to collaborate with each other in small groups on a portion of an exam. 
Generally, the format of collaborative exams includes the students submitting an individual portion of an exam 
followed by an opportunity to collaborate with peers on a subset of new or repeated questions. Therefore, the 
students demonstrate what they can achieve on their own and then, rather than leaving the exam frustrated or 
unsure, they are given an immediate opportunity to discuss the concepts with peers and to capitalize on their 
motivation to maximize their understanding and their grade (see LoGiudice, Pachai & Kim, 2015). 

Method
• Collaborative and individual exams were given to 

198 students enrolled in two sections of the 
same class.

• Exam order (collaborative followed by individual, 
C-I and individual followed by collaborative, I-C) 
was randomly assigned by class section and 
counterbalanced across exams such that each 
student experienced both orders.

• Each individual exam had 45 questions in 70 
minutes. Each collaborative exam had 5 
questions in 20 minutes. One question was 
exactly repeated between the two portions.

Results
Order Preference
The students strongly preferred taking the 
collaborative portion first with 77.2% (n = 
184) endorsing that order. Exam experience 
predicted order preference, 𝜒"(

)
2, 𝑛 =

180 = 8.60, 𝑝 = 0.014. The group who 
experienced C-I; I-C (n = 111) were less likely 
to choose the I-C format (10.8% versus 
15.94%) or express no preference (5.4% 
versus 17.39%) when compared to the group 
who experienced I-C; C-I (n = 79).

Discussion
Collaborative exams were enjoyed by most of the students and had some benefits to anxiety reduction and immediate 
learning. 

The repeated questions showed significant benefit from collaboration. The students who attempted these questions after 
collaboration were more likely to respond correctly, demonstrating immediate transfer of knowledge, however, as the 
subsequent individual performance was less-than-perfect, this understanding and learning was not equally shared among 
the peers.

First generation students performed better when they took the individual portion before collaborating. The possibility of 
collaborative exams having detrimental effects on students with academic risk factors (for example, being among the first 
generation in their family to attend college) must not be ignored. 
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Though the most common reason for preferring C-I was timing efficiency and being able to leave the test early (34.78%), 
students also spontaneously commented that the C-I order had learning benefits (e.g., reviewing and studying, 20.11%) 
and emotional benefits (e.g., reducing test anxiety, 18.48%).

Immediate Learning Effects
The individual exam scores were not significantly affected by the exam order for the first exam, t(195) = 0.54, p = 0.59, but 
were approaching a significant difference for the second exam, t(186) = 1.97, p = 0.051. Students tended to do slightly 
better on the individual exam after collaborating with their peers. 

The repeated question was answered correctly by all students on both collaborative exams. The repeated question was 
answered correctly more often on the individual exam after the students collaborated, for both the first t(187) = 3.49, p < 
0.001, d = 0.53, and the second exam, t(183) = 3.568, p < 0.001, d = 0.54. The repeated questions were very difficult with a 
baseline of .50 and .64 success when initially attempted individually. 

When exam scores were standardized and each student’s performance was compared under the different exam orders, 
there was no significant benefit on the individual exam scores based on collaborating first, t(113) = 0.44, p = 0.66. 
However, students who are among the first generation in their family to attend college showed a detriment to their 
individual exams when they had collaborated first, F(1,109) = 4.70, p = 0.032, η² = 0.041. Those students in continuing 
generations saw an average z-score increase after collaboration of M = 0.17 (SD = 0.75) while those in the first generation 
saw an average z-score decrease after collaboration of M = -0.18 (SD = 0.93). No other academic risk factors 
(underrepresented minorities or low income) were associated with a benefit or detriment to collaboration.  
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Collaborative facilitation, the benefits of working 
collaboratively, tend to be both cognitive, for 
example providing an opportunity to review 
material (e.g., Woody, Woody, & Bromley, 2008) 
and emotional, for example reducing test anxiety 
(e.g., Lusk & Conklin, 2003). Detriments from 
collaboration, such as group inhibition, have 
been documented in laboratory studies (e.g., 
Marion & Thorley, 2016).

Little attention has been paid to order effects in 
two-stage testing. The literature shows no 
studies where the order of collaborative and 
individual high stakes exams have been 
systematically varied and assessed. 

• Attitudes were gathered on 5-point Likert-type scales immediately following the exam.
• Demographics were gathered through an online survey.
• To estimate the effect of collaboration on the individual achievement, each exam was standardized (using z-

scores) and each student’s standardized grade on the C-I was subtracted from their standardized grade on the 
I-C. For some students this was MT1-MT2, for others, this was MT2-MT1. 

• Predictor Variables: 
• Exam order (C-I or I-C)
• Parental education: continuing generation (a parent has a 4-year degree) or first generation

• Outcome Variables: 
• Order preference
• Academic performance (proportion correct)
• Change in individual performance after collaboration 


