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Abstract

This study developed and evaluated a learning model to improve collaborative problem-solving skills for
nursing students taking physiology courses. This one-group pretest-posttest design used the jigsaw
cooperative learning method on 30 nursing students from one local university. We analyzed the effect of a
cooperative problem- solving learning model using SPSS 21.0 to compare changes in the students’
collaborative self-efficacy, problem-solving abilities, and team-member exchange. As a result, the
participants showed significant increases in collaborative self-efficacy, problem-solving ability, and team-
member exchange after experiencing cooperative problem- solving learning model. Therefore, we will help
nursing students improve their communication skills by enhancing their collaborative self-efficacy and help
them solve problems effectively in conflict situations.

Keywords: Collaborative Problem-Solving, Collaborative Self-Efficacy, Problem-Solving Abilities, Team-Member
Exchange

1. INTRODUCTION

Various problem-solving skills are required to solve the many problems we face daily [1]. Nurses
communicate with various medical workers and patients in medical situations, so they also need problem-
solving abilities to resolve issues when conflicts arise [2]. Although one of the goals of nursing education
programs is to develop various core capabilities required by society, newly licensed nurses report that they
lack essential communication skills needed as nurses or the effort to explore and develop themselves in
medical sites [3]. Therefore, nursing students need to develop collaborative problem-solving skills via
nursing education programs to perform their duties effectively in situations that require collaboration.

In this context, collaborative problem-solving is a student-centered teaching method that requires students
to solve problems by sharing the understanding and effort required to achieve a solution, and is a teaching-
learning strategy that can help develop communication skills, interpersonal relationships, and collaboration
[4]. In particular, cooperative learning is an educational approach used in problem-solving learning to solve
problems through cooperative and collaborative processes between members within small groups, and is
distinguished from learning groups or small group learning approaches used in traditional learning processes
[5]. In cooperative learning, the participants’ learning disposition, self-esteem, and self-efficacy have direct
and indirect effects on the learning outcomes [6, 7]. Cooperative learning is also reported to improve
communication, interpersonal, and problem-solving skills [7-9]. Previous studies showed that problem-
solving skills interact with collaborative self-efficacy and affect academic performance, and produce positive
results in collaborative learning situations [10-12]. The jigsaw model of cooperative learning breaks
assignments into (jigsaw) puzzle pieces that the group assembles to complete [13]. This cooperative learning
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method enables each student of a ‘home’ group to focus on one area. These students become ‘experts’ in
their assigned area by working and discussing with members from other groups assigned to the same focus
area. These new groups are called ‘expert’ groups. The ‘experts’ then return to their ‘home’ group and share
their expertise with the members [14].

Research on cooperative learning has been conducted in many fields on various groups, from elementary
school students to university students [15-18]. However, most of the studies on nursing students focused on
nursing practice, basic nursing, and communication [3, 13, 19]. Unlike other majors, nursing students often
have a difficult time adapting due to the stress of memorizing a vast number of unfamiliar terms in anatomy
and physiology [20]. In particular, basic major subjects require significant learning, and collaborative team
activities affect the group’s task performance, which in turn determines the quality of team performance [21,
22]. Slow learners can be motivated or helped by highly-motivated students, while fast learners can establish
their teaching skills by helping slow learners [21, 22]. The sharing of information or feedback with other
members in the learning process is called team-member exchange, and cooperative learning is affected by
the exchange of team members, which is the communication or interaction that helps the learners solve
problems [2].

Therefore, this study investigated changes in the collaborative self-efficacy, problem-solving abilities,
and team-member exchange of students who participated in a collaborative problem-solving learning model
in a physiology course. The results of this study will become basic data for researching and developing
learning models for basic major subjects in nursing education.

2. METHODOLOGY
2.1 Subjects

This is a one-group pretest-posttest experimental study comparing the effect of collaborative problem-
solving learning model education on nursing students. A convenience sample of 30 second-year nursing
students attending G-university in J-city were the subjects. Using the G*Power 3.1.7 program, this study
required a minimum sample size of 28 subjects to verify the difference in pretest-posttest scores
(significance level .05, power .80, effect size .5, so a total of 27 participants were chosen for the research.

2.2 Cooperative Problem-Solving Learning Process

In this study, the cooperative learning in physiology course is a collaborative problem-solving learning
model based on the Jigsaw | method [23]. As a collaborative problem-solving learning, the jigsaw method is
a teaching strategy that helps learners learn cooperation as group members share responsibility for each
other's learning by using team member exchange to complete achievement goals. Jigsaw cooperative
learning enables each student of a ‘home’ group to specialize in one task. These students meet with members
from other groups who are assigned to the same task, and after mastering the material, return to their ‘home’
group and share what they have learned with their group members. Subsequently, this strategy helps to
improve collaborative efficacy, and problem-solving skills in Figure 1.
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Figurel. Collaborative problem-solving learning model based on jigsaw

The learning process was implemented in 5 steps, as shown in Figure 2.

[Step 1] Organizing ‘home’ groups

Before forming the ‘home’ groups, the participants took a 20-question quiz to organize ‘home’ groups
with similar learning levels. Based on the results, four members were assigned to each group, and the
learning materials were distributed to each group.

[Step 2] Allocation for expert learning

Learning materials related to physiology were provided to each group, and the related sub-topics and
ranges were divided and distributed to the students. The students were assigned to one topic, and the learning
materials provided to each student were a part of the learning contents, which were organized to allow
individuals to fill in the learning contents.

[Step 3] ‘Expert’ group learning

The students left their ‘home’ groups and joined other team members assigned to the same sub-topic to
form ‘expert’ groups. The expert group engages in cooperative learning activities to solve problems related
to what they have learned as well as the assigned tasks based on the learning materials, and what they have
learned in advance. After exchanging knowledge in the ‘expert’ group, the students returned to their ‘home’
groups and prepared to teach what they had learned.

[Step 4] ‘Home’ group learning

After returning to their ‘home’ groups, the students shared what they learned in the expert group with
their ‘home’ group members. During this process, each ‘expert’ explained what they have learned in their
own words rather than simply reading the learning materials.

[Step 5] Evaluation

After the learning process in each ‘home’ group, all of the students performed tasks to reinforce their
understanding of what they had learned. After completing the tasks individually, the instructor presented the
answers, and if the answers were incorrect, the students discussed why they were incorrect.
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Figure 2. Collaborative problem-solving learning process

2.3.1 Collaborative Self-Efficacy

Collaborative self-efficacy is the belief that an individual has the ability to collaborate and work with
other learners to perform tasks well [24]. This study used the Korean version of ‘Self-Efficacy for Group
Work Measure’ [25]. This tool consisted of 19 items on a 5-point scale, and the reliability of the tool was .93
[25]. The reliability in this study was .71.

2.3.2 Problem-Solving Ability

Problem-solving abilities refer to the intellectual and creative abilities to recognize the difference between
a goal state and the current state, and quickly and effectively resolve the obstacles that cause this difference
[26]. This study used the Personal Problem-Solving Inventory (PPSI) to measure problem-solving abilities
[27]. This 40-item tool consists of three sub-factors: problem-solving confidence, approach-avoidance style,
and personal control. Among them, this study only used 11 problem-solving confidence items and 16
approach-avoidance style items, excluding personal control factors. The reliability of each sub-factor
was .859 for problem solving-confidence and .782 for approach-avoidance style. In this study, the reliability
was .80 for problem solving-confidence and .78 for approach-avoidance style.

2.3.3 Team-Member Exchange

Team-member exchange shows how free a learner is to receive information, help, and exchange ideas and
feedback with other members [22]. This study used a modified version which consists of 10 items on a 5-
point scale [2]. The higher the score, the higher the degree of team-member exchange. The scale was .80 [2],
and .78 in this study.
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2.4 Data Collection

The data for this study was collected from March 4 to June 7 in 2019. The participants were fully
informed of the study purpose and method. After explaining confidentiality and how the collected data will
be managed, the survey was conducted only on the students who agreed to participate after obtaining written
consent.

2.5 Data Analysis

This study used SPSS 21.0 to analyze the results. First, the subjects’ general characteristics were analyzed
by numbers and percentages. Second, a paired t-test was used to compare changes in the subjects’
collaborative self-efficacy, problem-solving abilities, and team-member exchange. The significance level (o)
was p<.05.

3. RESULTS
3.1 The Subjects’ General Characteristics

The majority of the subjects were female students (25, 83.3%). Twenty-tree students had average GPAs
(76.7%), 2 had high GPAs (6.7%), and 5 had low GPAs (16.7%). In terms of peer satisfaction, 20 students
were satisfied (66.7%), 10 were dissatisfied (21.7%). Twenty students had high levels of stress 66.7%), 8 had
average levels of stress (26.7%), and 2 had low (6.7%) in Table 1.

Table 1. Characteristics of the subject (N=30)
Characteristics N (% ) / MeantSD
Male 5(16.7)
Gender
Female 25(83.3)
Age (yr) 22.2+0.4
High 2(6.7)
Aehvanent Moderate 23(76.7)
Low 5(16.7)
High -
Satisfaction of Moderate 10(33.3
peer relationship (33.3)
Low 20(66.7)
High 20(66.7)
g(grlﬁesgseciiffe Moderate 8(26.7)
Low 2(6.7)

3.2 The Effectiveness of Collaborative Problem-Solving Learning Model Education

The nursing students who participated in collaborative problem-solving learning model education showed
improved scores in collaborative self-efficacy (t=2.854, p=0.008), problem-solving abilities (t=4.261,
p=<0.001), and team-member exchange (t=2.408, p=0.023) in Table 2.
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Table 2. Effects of collaborative problem-solving learning model education

Difference
Pretest posttest ¢
Variables (post-pre) t P
MeantSD MeanxSD MeanxSD
Collaborative self- 75 847 g 80.1+11.7 7.3+14.0 2.854 0.008
efficacy
Problem-solving 89.0+6.8 101.9+13.8 12.9+16.6 4.261 <0.001
abilities
Team-member 31.33.8 34.9+6.8 3.648.1 2.408 0.023
exchange
4, DISCUSSION

This study examined changes in the collaborative self-efficacy, problem-solving abilities, and team-
member exchange of nursing students who participated in a collaborative problem-solving learning model
education. As a result, all four variables showed positive changes after cooperative learning.

First, there was a significant difference in the subjects’ collaborative self-efficacy before and after
participating in collaborative problem-solving learning model education. This means that the jigsaw
cooperative learning technique had an effect on enhancing the students’ collaborative self-efficacy.
Pescosolido [28] stated that the higher the collaborative self-efficacy, the more effort is made in cooperative
tasks, and even if these tasks do not yield satisfying results, the participants tend to participate in achieving
the group’s goal. Another study reported a positive correlation between collaborative self-efficacy and
communication skills, and the higher the collaborative self-efficacy, the higher the communication skills [12].
In jigsaw cooperative learning, students frequently interact with other students, so communication with
others becomes a significant factor. Through the process of discussing what they have learned in the ‘expert’
group and teaching what they have learned in the ‘home’ group, the students experience communicating with
various learners and environments in the learning process. These experiences lead to improvements in the
students’ communication skills to effectively convey their thoughts in situations where they have to perform
tasks, which in turn lead to improved collaborative self-efficacy.

Second, there was a significant difference in the students’ problem-solving abilities after participating in
collaborative problem-solving learning model education. The students showed positive changes in problem-
solving skills after participating in cooperative learning, which was consistent with previous studies. A study
measuring problem-solving skills in cooperative learning situations showed increases in problem-solving
skills and responsibility, in addition to positive effects on self-concept formation [30]. This is because the
tasks assigned in jigsaw collaborative learning must be performed through discussion with other students and
the students need to share what they learned with their ‘home’ group members like ‘Tutor’ who help other
student [31]. In this study, the positive results of problem-solving abilities before and after cooperative
learning are also considered to be in the same context.

Third, there was a significant difference in team-member exchange after participating in collaborative
problem-solving learning model education. Team-member exchange increases when members communicate
with each other, maintain interpersonal relationships, and help each other [22]. Therefore, the team-member
exchange scores increased in the cooperative learning process because the interaction and communication
between the students increased while sharing what they learned with ‘expert” and ‘home’ group members.
That is, there were active interactions between the ‘expert’ and ‘home’ groups to obtain positive results in
the evaluation process during jigsaw collaborative learning. Other study also reported that team-member
exchange improved, which motivated students to receive good grades [2]. That is, the exchange between
students improved because the learning model of this study requires the students’ participation and because
students’ interactions are affected by the evaluation.

The limitations of this study are as follows. The jigsaw model only delivers a part or a certain aspect of
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the learning contents to the students, so they do not understand the whole or entire jigsaw puzzle when they
engage in learning. In addition, there may be some free riders because the discussions in the ‘expert’ groups
may be centered around active communicators. This may lead to a learning gap between groups because the
‘home’ group members of these free riders may not learn what they shared in the ‘expert’ group discussions.
Finally, this study was only conducted on nursing students in one region, so there are difficulties in
generalizing the results. Therefore, conducting further studies to investigate the relationship between the
various variables that affect cooperation and learning among individual characteristics and inducing active
student communication and participation will help evaluate the effectiveness of cooperative learning in
nursing education.

5. CONCLUSION

This study identified that the students who participated in collaborative problem-solving learning model
education increased their collaborative self-efficacy, problem-solving abilities, and team-member exchange.
These results show that the integrated teaching method of jigsaw cooperative learning improves the
collaborative problem-solving ability of nursing students, which is necessary for application to various
courses to enhance the collaborative communication skills of nursing students. In conclusion, we have
identified the application of jigsaw cooperative learning in collaborative problem-solving learning model
education. It is a new way of learning, which is quite different from traditional learning method. Based on
the findings, we believe that collaborative problem-solving learning would be acceptable and helpful to
increase performance-approach goal for nursing students. However, we hope that this study only collected
and analyzed the results of the students who agreed to participate, it is necessary to examine whether the
change in collaborative self-efficacy, problem-solving abilities, and team-member exchange and whether the
results are the characteristics of the group or the effect of the learning method.
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