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ABSTRACT

Background and objective: Collaboration is an important and necessary skill to function effectively within the practice of
nursing and inter-professional teams. The purpose of this pilot study was to examine the impact of collaborative testing on nursing
student content retention and student perception of the collaborative testing process.
Methods: A convenience sample of nursing students (n = 95) were grouped in random pairs and permitted to collaborate on exam
3 (of 5) in an entry level medical surgical nursing course. Students were surveyed with the 13-item survey, Student Evaluation of
Collaborative Testing, after the collaborative exam.
Results and conclusions: There was a strong, positive correlation between students’ exam 3 grades and the number of correct
responses to exam 3 content items on the final exam, r = .511, p < .001. For every one-point increase on exam 3 grades, the
number of correct responses on exam 3 content on the final exam increased by .511. As such, students who scored higher on exam
3 also had more correct responses to exam 3 content on the final exam. There was a strong, positive correlation between students’
exam 3 and final exam scores, r = .536, p < .001. It may (or may not) be the case that students’ who perceived collaborative
learning more positively were more impacted by the collaborative learning experience, resulting in higher scores on the final
exam.
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1. INTRODUCTION
Collaboration is an important and necessary skill to func-
tion effectively within the practice of nursing and inter-
professional teams. The Quality and Safety Education
for Nurses (QSEN) competencies, or guidelines, are used
throughout nursing education to guide preparation for basic
practice as a skilled nurse. The QSEN guidelines consist of
six competencies, one of which is teamwork and collabora-
tion. This competency is believed to foster open communica-
tion, mutual respect, and shared decision making to achieve
quality patient care.[1]

A primary goal of nursing education is to prepare students to

work collaboratively with health care team members. Patient
health care needs rely on health care professionals working
collaboratively to enhance the coordination of care and to
ensure better patient outcomes.[2] Collaborative testing is
defined as a collaborative learning strategy where students
work together on a test and is one learning strategy that has
provided the opportunity for students to learn and practice
collaboration in a low-risk environment and without risk to
patients.[2]

Several advantages have been theorized with collaborative
testing in nursing education. Educators can provide envi-
ronments that resemble real-world clinical practice, decision
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making situations where participants can pull from their
knowledge and expertise and develop trust and confidence
in their knowledge and in decision making.[3] Collaborative
testing gives learners the opportunity to develop skills not
limited to collaboration alone. Improvement in communi-
cation, negotiation, and working in a team are a few that
have been mentioned in prior literature.[3] Active learning is
involved and occurs when collaborative testing participants
engage with other team members to determine the correct
answer to a test question and when defending their decision.

Other benefits of collaborative testing that have been dis-
cussed among investigators includes a decrease in text anxi-
ety along with enhanced learning. Students are able to use
their critical thinking skills to analysis complex situations.
This, as stated before, leads to promotion of teamwork with
greater retention and transfer of knowledge.[4] There has
also been discussion that collaborative testing gives students
the ability to go beyond their own knowledge and skills to
achieve a deeper understanding of course materials while
supporting their emotional and educational needs. However,
scoring a collaborative test can take more time for educators
and be somewhat more challenging than scoring a traditional
test. It also requires students to come to a consensus on test
answers and submit answers as a group.[5]

In summary, collaborative testing is a learning strategy that
encourages students to participate, negotiate, and work to-
gether as a team during testing.[5] Along with the many
benefits of collaborative testing discussed, there is evidence
that it also increases examination scores in nursing education.
However, there is a lack of evidence related to collaborative
testing and course content material retention.[6]

The purpose of this pilot study was to examine the impact
of collaborative testing on nursing student perception of the
collaborative testing method as well as content retention, an
area that has been inadequately addressed in collaborative
testing literature.

2. METHOD

This descriptive study utilized a convenience sample of nurs-
ing students enrolled in an entry level course in an acceler-
ated nursing program. Participants were at least 18 years of
age, able to read and write in English, and enrolled in the
entry level nursing course during the fall. Following insti-
tutional review board approval, data was collected using an
online self-report survey tool to measure student perception
of collaborative testing. This was done through the use of
the Student Evaluation of Collaborative Testing, a 13-item
survey[7] that was adapted from Cortwright et al.,[7] with
5-point Likert scales (1 = completely disagree; 2 = disagree;

3 = neither agree nor disagree; 4 = agree; 5 = completely
agree).

The collaborative testing method was similar to that de-
scribed by Centrella-Nigro’s study in 2012.[8] Immediately
following exam 3 in a traditional nursing in-class exam,
where tests were given online and submitted individually,
students were randomly assigned to pairs. Students were
given a hard copy of the exam along with an answer sheet.
They were allowed 15-minute to discuss the exam questions
and had the option of changing a limited number of question
answers. They did not have to change any answers if they pre-
ferred. At the end of 15 minutes, all hard copies of the exams
and answer sheets were collected. Students’ performance on
exam 3 was compared at the end of the semester with their
performance on the exam 3 subset within the comprehensive
final exam for the course.

The outcome variable of content retention was measured by
analyzing individual exam 3 content performance and com-
paring it to individual final exam performance on the exam 3
subset content, as well as overall mean performance on exam
3 and the final exam in the course. A paired t test was used to
compare the number of items students answered correctly on
the original subset of questions to the number of items they
answered correctly on the final subset of questions. Theoriz-
ing that retention will be demonstrated if a student correctly
answers the same or more items on the final subset as on the
original subset.

Data analysis

The objective of this study was to assess whether student
collaboration improves retention of the material. Retention
of material was operationalized as the number of correct
responses on the final exam referring to exam 3 content (n
= 25). A correlational analysis was conducted to examine
the relationship between exam 3 scores and the number of
correct responses on exam 3 items on the final exam. The
following null and alternative hypotheses were used to assess
the research question:
H0: There is no relationship between students’ scores on
exam three and the number of correct responses on items on
the final exam referring to exam three content.
H1: There is a relationship between students’ scores on exam
three and the number of correct responses on items on the
final exam referring to exam three content.

Students’ scores on exam 3 and number of correct responses
on the final exam (for items referring to exam 3 content)
were selected as the two variables of interest. Before any
analyses were conducted, data were screened, coded, and
imputed into the Statistical Package for the Social Sciences
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(SPSS) software.

First, descriptive statistics for each of the variables are re-
ported, included measures of central tendency (mean, me-
dian) and variability (standard deviation, range). Then, the
statistical assumptions of Pearson’s r correlation coefficient
are assessed. If any of the assumptions are violated, the non-
parametric Spearman’s rank order correlation coefficient will
be calculated. The alpha level (i.e. p-value) was set to .05
to determine statistical significance. After the correlational
analysis, students’ perceptions of the collaborative learning
experience are generally assessed.

3. RESULTS

Scores on Exam 3 and Final Exam (Exam 3 content) were
available for 95 students. On Exam 3, scores ranged from
54 to 100, with an average grade of 85.47 (sd = 9.15). On
the final exam (exam 3 content only), scores ranged from
11 to 25 correct responses, with an average of 20.95 (sd =
3.45) correct responses on items referring to exam 3 content.
Additionally, Final Exam total grades were available for the
sample. Final Exam grades ranged from 63 to 100, with an
average grade of 87.86 (sd = 8.37). A complete description
of student exam results is found in Table 1.

Table 1. Descriptive statistics of students’ scores
 

 

Assessment Mean (SD) Median Range 

Exam 3 85.47 (9.15) 86 54-100 
Final Exam (Exam 3 content) 20.95 (3.45) 22 11-25 
Final Exam 87.86 (8.37) 89 63-100 

 

Correlational Analysis. In order to address this research
question, the number of correct responses on exam 3 content
on the final exam were calculated by summing the items on
the final exam referring to exam 3 content (n = 25). Addition-
ally, students’ scores on exam 3 were reported. To analyze
the relationship between the two variables, a correlational
analysis was conducted. First, the three major assumptions
of Pearson’s r correlation coefficient were assessed. These
assumptions include, 1) the absence of bivariate outliers, 2)
the assumption of linearity, and 3) the assumption of a bi-
variate normal distribution. Pearson correlational analysis
examines the strength and direction of two variables based on
their linear relationship with each other (Lane, 2013). Pear-
son’s correlation coefficient (r), ranges from -1 to 1. An r of
-1 indicates perfect negative liner relationship between the
variables, an r of 0 indicates no linear relationship between
the variables, and an r of 1 indicates a perfect positive linear
relationship between the variables.

First, a visual inspection of the data was completed using
a scatterplot of the variables to search for bivariate outliers

(see Figure 1). No bivariate outliers were identified. Ad-
ditionally, through visual inspection of the scatterplots, the
assumption of linearity for the relationship between exam 3
grades and final exam (exam 3 content items) was deemed to
be tenable. Finally, it was also assumed that the data were
bivariate normally distributed. Therefore, Pearson’s r corre-
lation coefficient was determined to be the most appropriate
statistical analysis to exam the research question.

Figure 1. Scatterplot of Exam 3 Grades and Final Exam
(Exam 3 Content)

A significant relationship was found between students’ scores
on exam 3 (a collaborative exam) and the final exam (exam
3 content). There was a strong, positive correlation between
students’ exam 3 grades and the number of correct responses
to exam 3 content items on the final exam, r = .511, p < .001.
For every one-point increase on exam 3 grades, the number
of correct responses on exam 3 content on the final exam
increased by .511. As such, students who scored higher on
exam 3 also had more correct responses to exam 3 content
on the final exam (see Figure 2).

Additionally, a significant relationship was found between
students’ scores on exam 3 and their final exam grades (over-
all). There was a strong, positive correlation between stu-
dents’ exam 3 and final exam scores, r = .536, p < .001. For
every one-point increase on students’ exam 3 scores, their
final exam score increased by .536 points. Generally, stu-
dents who did well on exam 3 also did well on the final exam.
Students who did not do well on exam 3 did not tend to do
well on the final exam (see Figure 3).

Based on these data, the null hypothesis is rejected. There
is indeed a relationship between students’ scores on exam
3 and the final exam (both overall, and exam 3 content).
These results provide support for the research hypothesis
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that, collaborative learning (i.e. exam 3) improve retention
of material.

Figure 2. Relationship between Exam 3 and Final Exam
(Exam 3 Content) scores

Figure 3. Relationship between Exam 3 and Final Exam
(Overall) score
Student Perception of Collaborative Testing. The following
evaluation questions were administered to students following
completion of the course:
1) The purpose of and rationale behind the collaborative test-
ing process was fully explained.
2) The collaborative testing process was not too lengthy or
complex in its format.
3) The peer discussions on the group testing improved my
level of confidence on the answers.
4) Every group member contributed to the learning process
during the pyramid exam.
5) The level of peer (group) discussions was very high.
6) The immediate feedback given by the peer discussions
was very positive.
7) The level of peer (group) discussions enhanced my under-
standing of the concepts.
8) My level of involvement during the collaborative exam
discussions was high.

9) I was able to later recall concepts because I had the oppor-
tunity to previously discuss them within the group.
10) This testing methodology provided the opportunity to
discuss incorrect answers and fill in knowledge gaps.
11) This testing methodology was educationally attractive
due to the novelty of this style and format.
12) This testing methodology was less stressful than tradi-
tional testing methods.
13) I would be interested in further classes with similar group
testing methodologies.

Students responded on a 5-point Likert-type scale: 1 = com-
pletely disagree; 2 = disagree; 3 = neither agree nor disagree;
4 = agree; 5 = completely agree. Aggregated across all items,
most responses to the perception of collaborative testing
were positive; 41.93% agree and 41.61% completely agree.
There were a small percentage of negative perceptions of
collaborative testing (1.38% completely disagree, and 4.46%
disagree). Specifically, Question 12, this testing method was
less stressful than traditional testing, had the highest pro-
portion of negative responses (18.9%) of any of the items.
However, in relative terms, negative responses to this item
still represented less than a quarter of students. A break-
down of students’ aggregated responses to each question are
provided in Table 2.

Results of this study support prior findings that student per-
formance on examinations and exam scores are higher when
completing the same examination in groups or pairs than
when the students completed examinations individually. This
improvement in exam performance for the group or pairs
corroborates the notion that cooperative activities facilitate
student learning. Study findings also support prior research
in that collaborative testing improves student retention of
course content as well as the value related to content reten-
tion.[7] This finding emphasizes the pedagogical value of
an examination and not just the simplistic view as the ba-
sis for grades only. Examinations can be used as a tool to
not only evaluate performance but to enhance learning as
well. Results from this study document that using exams as
learning tools during collaborative testing increases student
performance and retention.

4. SUMMARY AND CONCLUSION
There was improved performance on exam 3 content that was
included on the cumulative final exam. Further investigation
of exam performance and the impact of collaborative testing
is necessary. The findings could foster collaborative testing
as a strategy in nursing courses throughout the nursing pro-
gram to improve content retention; promote shared decision
making among nursing students; and to ultimately achieve
higher quality patient care.
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Table 2. Students’ aggregated responses to each item evaluating perceptions of collaborative testing
 

 

 Completely Disagree Disagree Neither Agree Nor Disagree Agree Completely Agree 

Question 1 0 6 6 37 46 

Question 2 4 2 4 38 46 

Question 3 2 8 21 32 32 

Question 4 0 1 7 45 42 

Question 5 1 2 3 45 44 

Question 6 0 3 16 41 35 

Question 7 3 4 10 51 27 

Question 8 0 0 2 37 56 

Question 9 1 3 11 44 35 

Question 10 1 1 4 43 46 

Question 11 0 4 17 35 39 

Question 12 4 14 20 32 25 

Question 13 1 7 10 37 40 

Total 17 55 131 517 513 

Average 1.38% 4.46% 10.62% 41.93% 41.61% 

 

We also anticipated positive student perception of collabo-
rative testing as based on the prior literature. Because indi-
vidual data were not available for students’ perceptions of
collaborative testing, an overall perception score and reliabil-
ity statistics could not be calculated. Therefore, the present
study is unable to determine the impact of students’ percep-
tions of collaborative learning on the retention of material
learned collaboratively. In other words, it is beyond the scope
of the present study to disentangle students’ perceptions and
test results. It may (or may not) be the case that students’ who
perceived collaborative learning more positively were more
impacted by the collaborative learning experience, result-
ing in higher scores on the final exam. However, students’
perceptions of the collaborative learning experience were
generally positive. As with prior studies,[9, 10] the majority of
students had positive responses (agree or completely agree)
to all items and recommended this educational strategy be
used for future examinations. Students also reported a de-
crease in their anxiety during the exam, which could play a
role in a reported positive testing experience.

Witnessing the collaborative exam process reinforced what
other researchers in this area of study had observed.[11] Dur-
ing the collaborative portion of the examination, faculty had
the opportunity to listen to student discussions as students
reviewed the exam and individual questions. Students were
heard defending their answers; providing rationale; and were
able to work together to eliminate distractors. Students
shared their interpretation of the questions and selections
to better understand what was being asked. This team effort
ruled out each distractor and served in selecting what they

believed as a team to be the correct answer. Through this
process, students were also observed questioning their own
knowledge base by trusting their testing partner’s understand-
ing and discovering why their answers may not be accurate.
By observing how their collaborative testing partner analyzed
questions, students improved their own critical thinking skills
and test taking skills. This is especially true for complex,
multiple-choice style questions that require more than basic
knowledge, requiring the ability to apply, analyze, synthesize
and/or evaluate data. It also allowed them the opportunity to
improve their examination score.

To function as a collaborative member of an interdisciplinary
health care team is a critical skill required in the practice of
nursing. Testing proficiency is important too as it is vital
in obtaining licensure. Collaborative testing proceeds be-
yond the benefits of answering questions correctly. Skills
that students perceive as positive following the collaborative
testing experience are beneficial as well. These skills include
team building, negotiation, and communication skills that
develop their ability to supply rationale for decision making.
The use of collaborative testing as an active learning strategy
and not just an assessment of knowledge, provides multiple
opportunities for students to cultivate skills that will benefit
them as they enter professional nursing practice.[12]

Other studies have also shown that students found collabora-
tive testing to be a non-threatening approach to learning and
that exchanges with their fellow student(s) facilitated both
their understanding of concepts and strengthened their confi-
dence in their ability to answer questions correctly. However,
while students perceived collaborative testing to be both
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more helpful and less stressful than traditional testing, the
absence of improved content retention in prior studies sug-
gests that collaborative testing may not be a robust method
for improving student learning. These studies looked at a va-
riety of student populations and across different disciplines
in regard to collaborative testing and content retention.[6]

With only a couple studies having demonstrated improved
content retention with collaborative testing[7, 13] educators
need to be mindful that although the benefits of teamwork,
communication, and collaboration have been determined,
more research in the area of content retention needs to be
done. Our current study results add to the growing body of
evidence that collaborative testing does assist with content
retention. Therefore, collaborative testing or any intervention
that might help students retain information is beneficial and
should be considered. Again, additional research to confirm
these results related to content retention and to explore what

period of time information is retained following collabora-
tive testing is needed. In regard to student perception of
collaborative testing, future research might need to consider
examining each items’ impact individually on the overall
collaborative learning experience.

Collaborative testing should be viewed as one more instru-
ment that nursing educators possess to not only assess com-
petency but to employ in the building of communication and
negotiation skills. Both the benefits and constraints of collab-
orative testing must be examined by nurse educators before
integrating the teaching strategy into their course(s). This pi-
lot study offers guidance to larger scale studies in examining
the benefits of collaborative testing in nursing programs.
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