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Abstract 
Many instructors utilize rigorous take-home examinations as a way to assess students' ability to 
synthesize and apply knowledge. Such assessments can be contrasted to in-class, timed 
examinations that may rely more on students' ability to memorize concepts. One potential problem 
with take-home examinations is the difficulty controlling for student collaboration. However, recent 
literature suggests that encouraging peer interactions during examinations may enhance student 
learning. One potential downside to allowing students to collaborate during examinations may be the 
unequal contribution from, and benefit for, students with different knowledge levels. That is, students 
who may have the least knowledge to contribute may derive the greatest gain from group work. To 
counteract any possible uneven benefit for students of various knowledge and skill levels, some 
assessment practices attempt to balance collaborative testing with more traditional assessment of 
individual students. In the current study, students in an undergraduate course individually completed a 
take-home examination. Students then worked collaboratively with other classmates to attempt to 
improve their answers on the examination. Following the collaboration time, students were surveyed 
regarding the perceived benefit of the peer interactions for their learning. Additionally, examination 
answers both pre-and post-collaboration were evaluated to determine whether the peer interactions 
added accuracy and/or depth to student responses on the examination. Results support the notion 
that students derive benefit from peer teaching and learning during examinations, particularly when 
student collaboration occurs after individuals have attempted to respond to the questions on their own.  

Keywords: Collaborative testing, take-home examinations, peer teaching, assessment, undergraduate 
education. 

1 INTRODUCTION  
In recent years, instructors have begun to eschew traditional classroom assessment procedures in 
search of meaningful, real-world evaluative tools. Thus, timed examinations that encourage 
memorization of concepts, without the opportunity to seek additional information, have lost favor as 
the best instruments to assess today’s students. Instead, many instructors utilize rigorous take-home 
examinations as a means to assess students’ abilities to integrate and apply concepts, think critically, 
and seek additional information from appropriate sources [1].  

However, take home examinations present additional challenges for the instructor. Although students 
are often encouraged to utilize reputable sources of information when completing challenging 
examinations, collaboration with other students is generally forbidden. The rationale behind not 
allowing students to discuss the examination with other students is the need to assess each individual 
student’s knowledge. However, “real-world” situations call for cooperative learning and pooling of 
resources to best solve problems [2]. Additionally, in today’s world, individuals must have the ability to 
evaluate and determine reliable sources of information. Therefore, students should be encouraged, 
and even required, to engage in group-based problem solving.  

Thus, an emerging body of literature supports pedagogies that encourage student collaboration, not 
only for daily classroom learning activities, but also for assessment [1,3,4].  Several studies have 
demonstrated that allowing students to collaborate during evaluation activities increases student 
engagement and motivation [3], facilitates deeper understanding of concepts, and increases 
knowledge retention [1]. Researchers have also noted that exams designed with student collaboration 
in mind tend to have more challenging questions that facilitate additional student learning [1,3].  

Studies evaluating group-based testing demonstrate that the positive effects on student learning 
generally outweigh any potential negative effects [5]. However, one potentially troublesome downside 
to group-based testing may be the unequal benefit for students with different knowledge levels. It 
would seem that students who have the least knowledge to contribute might derive the greatest gains 
through collaboration with more knowledgeable students in a group. Some data suggest that a less 
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challenging exam is likely to provide more benefit for lower performing students during collaborative 
testing, but that highly challenging exams will likely benefit all students more equitably [4]. In addition 
to designing more challenging exams, some instructors have attempted to address any potential 
imbalance in student benefit by combining individual and collaborative testing. In one model, students 
collaborated initially for one part of the exam and then completed the remaining exam individually [4]. 
In another thoughtfully designed study, collaborative testing occurred after individual testing, and 
students benefited from this approach with enhanced understanding and retention of information [6]. 
The current study utilized a similar approach to determine whether follow-up collaboration could 
enhance student learning on a take-home final examination.  

2 METHODOLOGY 
This investigation involved twenty-three junior and senior level students in an undergraduate course in 
Speech Science. Students initially completed a rigorous take-home examination individually. Students 
then attended a final class during which they were randomly placed in groups of three or four and 
were asked to discuss the examination and attempt to improve their answers by collaborating with the 
other students in their group. Students were told they would be given additional credit for answers that 
improved following the discussion with other students. The instructor did not give the students 
additional instruction on how to proceed, but rather gave the students freedom to collaborate as their 
group decided. Students were told they had one hour to discuss the exam with their group and revise 
or elaborate on their answers on the exam.  

Following the time spent in their groups, students completed a written survey. Table 1 lists the survey 
questions. The students completed the survey anonymously. 

Table 1.  Survey questions 

1. The time spent working with other students helped me learn. 

     Strongly disagree   Somewhat disagree   Neither agree nor disagree   Somewhat agree   Strongly agree        

2.  After working with other students, I was better able to answer exam question(s). 

     Strongly disagree   Somewhat disagree   Neither agree nor disagree   Somewhat agree   Strongly agree        

3.  Which of the following statements best describes your thoughts after working with other students: 

a. After working with other students my exam answers did not change significantly. 

b. After working with other students my exam answers were more accurate. 

c. After working with other students my exam answers were more detailed. 

d. After working with other students my exam answers were both more accurate and more detailed. 

4.  Which of the following statements best describes the experience working with other students: 

a. I learned more from other students than they learned from me. 

b. The other students and I learned equally from each other. 

c. The other students learned more from me than I learned from them. 

d. Consulting/working with other student(s) did not help me, but I was able to help them.       

Initially, the instructor graded each individually completed exam as she normally would. Then, the 
instructor graded each student’s exam after collaboration, comparing any revised answers to 
determine to what extent students improved their responses.    
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3 RESULTS 

3.1 Student surveys 
Fig. 1 shows response results for the statement, “The time spent working with other students helped 
me learn.” Every student but one thought the time spent collaborating with other students helped them 
learn, with the majority of students (19, 83%) strongly agreeing with the statement. 

RESPONSE: 	   # % 

Strongly agree 	   	  
 

19 83% 

Somewhat 
agree 

	   	  
 

3 13% 

Neither agree 
nor disagree 

	   	  
 

1 4% 

Somewhat 
disagree  0 

 
 
 

Strongly 
disagree  0 

 
 

Fig. 1. Student response to: “The time spent working with the other students helped me learn.” 

Fig. 2 shows response results for the statement, “After working with other students, I was better able 
to answer exam questions.” Again, all students but one agreed with this statement with the majority of 
students (17, 74%) strongly agreeing.  

RESPONSE: 	   # % 

Strongly agree 	   	  
 

17 74% 

Somewhat 
agree 

	   	  
 

5 22% 

Neither agree 
nor disagree 

	   	  
 

1 4% 

Somewhat 
disagree  0 

 
 
 

Strongly 
disagree  0 

 
 

Fig. 2. Student response to: “After working with other students, I was better able to answer exam questions” 

Fig. 3 shows student response results regarding perceived benefit of the collaboration activity for 
improving their exam answers. Although three students did not think their answers changed 
significantly after discussion with their group, the majority of students thought their exam answers 
overall were either more accurate (7, 30.5%), more detailed (3, 13%), or both (10, 43.5%).  
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ANSWER: 	   # % 
After working with other students 
my exam answers did not change 
significantly. 

	   	  
 

3 13% 

After working with other students 
my exam answers were more 
accurate. 

	   	  
 

7 30.5% 

After working with other students 
my exam answers were more 
detailed. 

	   	  
 

3 13% 

After working with other students 
my exam answers were both more 
accurate and more detailed. 

	   	  
 

10 43.5% 

Fig. 3. Student response to: “Which of the following statements best describes 
 your thoughts after working with other students?” 

Fig. 4 shows student response results regarding perceived benefit of the collaboration activity for 
equity of student learning. The majority of students (10, 78%) thought the learning benefits were 
mutual between students, while three students (13%) thought they learned more from other students 
and two students (9%) thought other students learned more from them. 

ANSWER: 	   # % 
I learned more from the other 
students than they learned from 
me. 

	   	  
 

3 13% 

The other students and I learned 
equally from each other. 	   	  

 

18 78% 

The other students learned more 
from me than I learned from them. 	   	  

 

2 9% 

Fig. 4. Student response to: “Which of the following statements best describes 
 the experience working with other students?” 

3.2 Examination scores  
The take-home examination was worth 200 points. Students’ original scores on the individually 
completed exams ranged from 126 (63%) to 189 (95%) with an average score of 164 (82%). Following 
collaboration with other students, exam scores ranged from 140 (70%) to 189 (95%) with an average 
score of 171(86%). On average, students improved their examination scores by 8 points, or 4%. Of 
the twenty-three total students, eighteen students increased their scores by an average of 11 points, 
with a range of 2 – 29 points. Of these eighteen students who increased their overall scores, nine 
students made revisions to exam answers that were all correct, while nine other students revised 
some answers to be correct while also changing some previously correct answers to incorrect. Two 
students did not have any change in scores. Three students decreased their scores overall (-1, -1 and 
-11).  

Figure 5 shows exam score results for each of the twenty-three students, both pre- and post-
collaboration with other students. Exam scores are arranged in ascending order based upon the score 
of the initial, individually completed exam.  
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Figure 5. Student exam scores prior to, and following, group collaboration. (Scores are arranged in 

ascending order based upon initial exam score.) 

4 DISCUSSION 

4.1 Benefits of collaborative testing 
Based on survey answers, students thought the group collaboration helped them learn and therefore 
helped them answer examination questions more accurately and/or with more detail. This finding is 
consistent with previous research in which students considered group take-home examinations 
beneficial for synthesis and application of knowledge and deeper comprehension of concepts [1].  In 
the current investigation, student opinions of the benefit of the group work were confirmed following 
instructor grading of pre- and post-collaboration examinations. The majority of students (78%) 
increased their examination scores.  

Nevertheless, it is not clear whether student opinions and improved answers on examinations 
represent valuable and long-lasting learning in this situation. That is, students might have simply 
garnered information from other students without thinking critically about the content. However, given 
that students had previously completed the examination on their own, and knew their individual 
examination was going to be graded, it is likely that each student had carefully considered their 
answers and came prepared with a relatively high level of knowledge. Still, the overall learning benefit 
of the group work for each student is not clear. 

There is evidence that collaborative testing strengthens reflective thinking and allows students to 
reinforce or revise their knowledge as a result of group discussions [7]. However, students in previous 
investigations have expressed concerns regarding “second-guessing” one’s knowledge during these 
group deliberations [8]. In the current study, although most students increased their overall 
examination scores, several students changed previously correct answers to incorrect following the 
group collaboration. Of the twenty-three students, nine students had revised answers that were all 
better than the original answers. However, eleven students had revised answers that were mixed, with 
some answers more correct and some answers less correct or incorrect. Of these eleven students 
with mixed revisions, nine students still increased their overall examination score while two students 
had an overall decrease in their examination score. Additionally, of the twenty-three total students, one 
student only revised an answer to be less correct, thus decreasing her examination score.  

Thus, although most students appeared to benefit overall from the group collaboration, the group 
dynamic did appear to have a negative effect for some students in terms of their knowledge, or at least 
their confidence in that knowledge. There are several possibilities for this, including persuasiveness of 
other group members and/or a majority rule atmosphere. In some group testing designs, students 
complete one answer representing the entire group. In this investigation, each student still completed 
an individual response even after group collaboration, so the impact of negative group influence 
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should have been lessened. However, given that many students still changed answers to incorrect, 
these responses may represent information that is unclear to the student. 

Finally, the actual benefit of the group testing for retention of knowledge is unclear. Although some 
studies demonstrate that rigorous group examinations deepen comprehension of concepts and 
improve retention [9,10,11], other studies demonstrate an increase in short-term retention but not 
long-term retention [12] and still other studies found no increase in retention [13]. This investigation did 
not test retention of knowledge. Thus, future investigations should continue to assess the effect of 
group testing on both short-term and long-term retention of knowledge. 

4.2 Equity of learning during group testing 
Although the majority of students in this investigation improved their examination scores following 
group collaboration, the benefit did not appear to be equal across students. A visual inspection of 
Figure 5 reveals that students who initially performed better on the examination yielded the least 
benefit in terms of improved score compared to students who initially performed less well. This would 
make sense in that students with lower initial scores had an increased possibility for improvement. 
Additionally, this might not be seen as a problem, given that students with less knowledge have the 
most to learn. However, the inequity of benefit for students with apparent greater initial knowledge is 
still a concern. Previous research also demonstrated that lower performing students benefited to a 
greater extent from collaborative testing than higher performing students [14]. Although students with 
greater knowledge likely benefit from the peer teaching opportunities the group dynamic provides, 
assuring an equitable benefit for higher performing students during group testing situations remains a 
challenge.  

Based upon student survey results, the majority of students (18, 78%) thought that the collaboration 
benefitted students equally. However, some students (5, 22%) recognized that the benefit for students 
might not be equitable. 

4.3 An ideal model for collaborative testing 
In the course that was the focus of this investigation, the instructor utilized several group-based 
learning activities throughout the semester. However, the students completed both a midterm 
examination and the take-home final examination individually. Following completion of the final 
examination, students were randomly placed in groups of three or four to collaborate and attempt to 
expand their knowledge regarding the final examination questions.  

Various investigations have utilized different models to incorporate group testing into the curriculum. In 
one of the few studies to compare individual vs. group testing in the same course [5], students 
completed weekly quizzes either individually or in groups. All students then completed unit 
examinations and the final examination independently. Results indicated that students who had 
collaborated on the quizzes scored significantly higher on those quizzes, but did not score more highly 
on the unit or final examinations. The authors concluded that the group testing opportunities had no 
positive or negative effect on learning and retention of knowledge. Another investigation determined 
that when students had not been exposed to opportunities for collaboration, but were then tested 
collaboratively, they performed better on lower-level concept questions, but not as well on higher-level 
theoretical questions [15]. Additional investigation is needed to determine the best way to incorporate 
collaborative testing into a course to best facilitate overall learning and retention of knowledge. 

4.4 Conclusion and future directions 
Collaborative testing procedures have become more common, particularly for clinical and professional 
courses [6]. However, collaborative examination opportunities are less common in science-based 
undergraduate courses. The current investigation utilized collaborative assessment as a supplement 
to individual testing in a Speech Science undergraduate course. Student survey responses as well as 
improved examination scores reflect positively on the use of collaborative testing. However, remaining 
challenges include determining the best model for student collaborative assessment and determining 
how to assure that students of all knowledge and skill levels have the potential to benefit equally from 
collaborative opportunities. Future studies should continue to assess the most effective use of 
collaborative group testing, particularly in undergraduate science courses.  
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