http://ijhe.sciedupress.com International Journal of Higher Education Vol. 10, No. 2; 2021

Enhancement of Professional Behaviours and Perceptions of Critical
Skill Job Preparedness through the Use of a Group Work Contract in
Fourth-Year Nutritional Science Students

Nadia M. Cartwright?, Payal Patil*, Danyelle M. Liddle!, Genevieve Newton! & Jennifer M. Monk*
! Department of Human Health and Nutritional Sciences, University of Guelph, Guelph ON, N1G 2W1. Canada

Correspondence: Dr. Jennifer M. Monk, Department of Human Health and Nutritional Sciences, Animal Science and
Nutrition Building, Room 330B, University of Guelph, Guelph, Ontario, N1G 2W1, Canada.

Received: October 7, 2020 Accepted: November 13, 2020 Online Published: November 17, 2020
doi:10.5430/ijhe.v10n2p27 URL: https://doi.org/10.5430/ijhe.v10n2p27

Running Head: Use of a group work contract to improve group work collaboration

Abstract: Collaborative group assignments in undergraduate education are important for promoting skill development
and preparation for the workplace; however, they are subject to the challenges associated with group dynamics. This
research sought to determine the effectiveness of a Group Work Contract to facilitate professional behaviours and
positive experiences amongst fourth year nutritional science students (n=144) while working collaboratively to
complete a Group Literature Critique Assignment designed to promote scientific literacy and critical thinking skills.
Changes in students’ attitudes and approaches to group work were assessed before and after completion of the contract
and the assignment via two online surveys (Pre- and Post-Group Work Surveys). Completion of the Group Work
Contract improved group dynamics including i) frequency of communication, ii) distribution of effort between group
members, iii) mutual reliability, iv) respectfulness and inclusivity. Students also reported fewer group problems and
an improved ability to work collaboratively in problem solving (P<0.05). Importantly, students reported reduced
feelings of anxiety related to group learning and perceptions of achieving a better outcome versus working alone and
learning more as a result of working in a group (P<0.05). Additionally, students reported an improvement in their job
readiness perceptions with respect to the development of their scientific literacy and critical thinking skills as a result
of completing the Group Literature Critique Assignment (P<0.05). Collectively, this data demonstrates that structuring
the group work process through the implementation of a Group Work Contract can support the development of positive
and effective group dynamics resulting in reduced student anxiety about collaborative learning and perception of a
better overall outcome.

Keywords: group work, professional behaviours, student anxiety, job readiness, scientific literacy, critical thinking
1. Introduction

Following completion of an undergraduate degree in nutritional science, it is expected that graduates will have
developed a well-established set of skills that adequately prepare them for continued education or direct employment
(Newton, Bettger, Buchholz, Kulak, & Racey, 2015; Rose, 2013). More specifically, this includes attainment of
competency in problem solving, critical thinking, scientific literacy and collaboration, which represent widely
transferable skills across academic disciplines and in the workplace, and are therefore highly valuable skills for new
graduates (Bridgstock, 2009; Newton et al., 2015; Sibley, Roche, Bell, Temple & Wittmeier, 2017; Snell, Gatt, &
Gekara, 2016; Wensing & Grol, 2019). Problem solving is the identification and resolution of an issue (Fero,
Witsberger, Wesmiller, Zullo, & Hoffman, 2009), whereas critical thinking extends to the active incorporation of
previous observations and experiences to effectively interpret, analyze and evaluate new information to make better
informed decisions (Facione, 1990). Scientific literacy is an essential skill comprised of multiple components including
literature identification and analysis (Council of Ministers of Education, 1997; De Boer, 2000; Mayer, 1997; National
Research Council, 1996); scientific comprehension and interpretation (Anderson, 1999; Phillips, 2002; Sutman, 1996)
and knowledge utilization to draw evidence based conclusions (De Boer, 2000; Korpan, Bisanz, Bisanz, & Henderson,
1997; Organisation for Economic Co-operation and Development, 2003; Shamos, 1995). Group work or collaboration
aids in the development of student’s communication and interpersonal skills while providing students with experience
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in behaving professionally and working cooperatively (Burdett, 2003; Curseu, Janssen, & Raab, 2012; Morgeson,
Reider, & Campion, 2005; Volkov & Volkov, 2007). To address these post-graduation expectations, teaching
nutritional science at the undergraduate level should promote high-level individual skill development in addition to
meeting the course learning objectives (Newton et al., 2015).

Universities are responding to an increased need to develop students' experiences in group work in order to ensure
their graduates’ employability and compatibility in the workforce (Burdett, 2003). Recently, as an educational response
to changes in skill demands following graduation, there has been a shift away from individual work towards group
collaboration (Eurofound, 2007; Gil & Alcover, 2008). Group work assignments and collaborative learning
opportunities are used to recapitulate workplace expectations, yielding numerous benefits including knowledge
acquisition, increased active learning opportunities and social skill development, which are key for both job promotion
and job retention (Ismail & Sabapathy, 2016). Structuring collaborative learning opportunities into courses has
numerous benefits associated with both improving individual academic performance and attitudes towards course
material (Davies, 1993; Johnson & Johnson, 1989; Johnson & Johnson, 1999; Walsey, 2006), facilitating critical skill
development and providing students with the opportunity to initiate, form and maintain social educational relationships
and outcomes (Payne, Monk-Turner, Smith & Sumter, 2006; Tinto, 1993).

Therefore, students not only improve academically as a result of group work, but also improve their interpersonal and
collaborative skills (Gillies, 2003; Morgeson et al., 2005). Similarly, group work has been shown to promote the
development of critical thinking skills (McKeachie, Pintrich, Yi-Guang, & Smith, 1986; Mclnerney & Fink, 2003),
scientific literacy (Auerbach & Schussler, 2017; Liu, Liu, & Lin, 2019; Mclnerney & Fink, 2003; Monk & Newton,
2017;), effective communication skills (Curseu et al., 2012), social cognition (Solomon, Croft, & Lawson, 2010) and
improved self-efficacy (Johnson, Johnson & Smith, 2007). Additionally, the active nature of group work promotes
greater social support between group members and knowledge acquisition, which ultimately contributes to the success
of collaborative work as a vehicle for skill development (Johnson et al., 2007) and optimally prepares undergraduate
students for professional success post-graduation (Mendo-Lazaro, Len-Del-Barco, Felipe-Castafd, Polo-Del-Rio, &
Iglesias-Gallego, 2018).

Despite the academic and professional benefits associated with the group work experience, negative consequences
have been identified. Increased anxiety about group work is commonly experienced by students, largely caused by the
potential impact of other group members on students’ desired grade for the assigned task (Butt, 2017; Chang &
Brickman, 2018). This anxiety stems from common problems within group dynamics, which lead to disputes between
group members (Butt, 2017). These anxiety-inducing concerns about group work can include frustration due to
inequitable participation and contributions (Freeman & Greenacre, 2010; Janssen, Erkens, Kanselaar, & Jaspers, 2007;
Livingstone & Lynch, 2000), difficulties establishing group unity, and inconsistent work perceptions between group
members (Freeman & Greenacre, 2010; Le, Janssen, & Wubbels, 2018). Additional challenges associated with group
learning include varying skill levels and differing perceptions of work quality (Le et al., 2018), a lack of and/or
ineffective communication (Li & Campbell, 2008), and poor collaboration skills (Pauli, Mohiyeddini, Bray, Michie,
& Street, 2008) between group members.

It is possible that the potential issues associated with group work could be adequately addressed through strategic
group integration and intentional structuring of group work assignments to maximize knowledge attainment and skill
development. Therefore, the objective of this study was to determine whether completion of a Group Work Contract
associated with a Group Literature Critique Assignment could reduced student anxiety and common problems
associated with group work dynamics. Since the assignment was intended to help students practise and develop
scientific literacy and critical thinking skills, this study also assessed students’ perceptions of their job readiness with
respect to these skills.

2. Methods
2.1. Participants

Participants were undergraduate students enrolled in the course Toxicology, Nutrition and Food (NUTR*4510) in the
Fall 2019 semester at the University of Guelph. The course was presented in a traditional 12-week face-to-face lecture
format. 94% of students enrolled in the course were in the final year of their undergraduate program. All students who
completed the online surveys in this study provided their informed consent to participate and the project was approved
by the University of Guelph Research Ethics Board (REB#19-07-003). As an incentive for participation, students
received a 1% bonus on their midterm exam grade for completing the Start of Semester Survey and a 1% bonus on
their final exam grade for completing the End of Semester Survey (described below).
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2.2. Group Work Contract and Group Literature Critique Assignment

__30%

21%

~_32%

Instructor Selected Group
Self-Selected Group (knew 1 group member)
m Self-Selected Group (knew 2 group members)

m Self-Selected Group (knew 3 group members)

Figure 1. Distribution of students’ in self-selected groups (students knew at least one or more group members) and
instructor-selected groups (students did not know any group members) to complete the Group Literature Critique
Assignment.

During the semester, students completed a written Group Literature Critique Assignment worth 25% of their final
grade in the course. Prior to starting the assignment, groups were asked to complete and submit a Group Work Contract
(Supplemental Materials), which consisted of a series of questions developed by the instructor intended to facilitate
the group work process by prompting students to develop a plan for the distribution of work and a timeline for
completing the assignment components in an organized manner with a professional group dynamic. The assignment
required students to utilize both their scientific literacy and critical thinking skills in addition to working collaboratively
to complete the final six-page written report. Students were instructed to select a topic of their choice related to
nutritional toxicology and search the scientific literature to select four primary research articles that formed a small
cluster of related research studies addressing their topic of interest. The submitted final assignment included i) a
background summary of the topic, ii) a critical assessment of the strengths and limitations of the designs of the selected
research studies, iii) interpretation and integration of the research findings from all selected research articles, iv) a
discussion of how these studies contributed to the overall current understanding of their selected topic, and v)
identification of current research gaps that included a proposed study design to address these research gaps identified
by the students. To complete the assignment, students were instructed to work of groups of 4 and had the option of
selecting their group members (i.e., self-selected groups). After 2 weeks, any students who were not already in a group
were randomly assigned to group (i.e., instructor-selected groups). The breakdown of self-selected and instructor-
selected groups is shown in Figure 1, wherein 70% of students reported already knowing at least one of their group
members prior to starting the assignment and 30% of students reported not knowing any of their group members.

2.3. Group Work Surveys

At the start of the academic semester, students were invited by email using a private invitation link to complete the
online Pre-Group Work Survey; a similar invitation to complete the Post-Group Work Survey was sent at the end of
the 12-week semester. Both surveys were administered using the Qualtrics Insight Platform (Provo, UT, USA). Only
students who completed both online surveys were included in the study (n=144). Changes in the aggregate response to
each survey question over the course of the academic semester were recorded (i.e. Post-Group Work Survey - Pre-
Group Work Survey). Students were asked questions pertaining to their attitudes and approaches related to group
learning and group dynamics that were developed from the validated Group Work Survey published previously
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(Burdett, 2003). In the Pre-Group Work Survey, students were instructed to reflect on their previous experiences
conducting group work, whereas in the Post-Group Work Survey, students were instructed to reflect on their
experiences in engaging in the Group Literature Critique Assignment in the course NUTR*4510 that involved the
implementation of a Group Work Contract. Students’ responses to these questions were assessed using a scale of 1
through 5, which progressed as follows: 1 “strongly disagree”, 2 “somewhat disagree”, 3 “neither agree nor disagree”,
4 “somewhat agree” and 5 “strongly agree”. Additionally, the surveys consisted of non-validated researcher generated
questions regarding students’ perceptions about their i) scientific literacy and critical thinking skill development, ii)
job readiness with respect to these skills for entering into the workforce in a career related to biological sciences, and
iii) potential employers expectations for students to demonstrating these skills. Students were asked to answer each
question using a scale of 0 through 10, that progressed as follows: 0 “strongly disagree”, 1-2 “disagree”, 3-4 “somewhat
disagree”, 5 “neither agree nor disagree”, 6-7 “somewhat agree”, 8-9 “agree” and 10 “strongly agree”.

2.4. Statistics

All data were analyzed using Graphpad Prism 8.2.0 (GraphPad Software, Inc., La Jolla, CA, USA) and SPSS (IBM
SPSS Statistics for Macintosh, Version 26.0., Armonk, NY, USA). The predetermined upper limit of probability for
statistical significance was P<0.05. Values are expressed as means =SEM. The assumption of normality was assessed
using the Shapiro-Wilk test. Paired t-tests were performed to determine the changes across time (i.e. changes between
the Post-Group Work and Pre-Group Work Surveys) in response to scientific skill job readiness, professional
behaviours and group dynamics in a collaborative group learning assignment and between self-selected and instructor-
selected group compositions. Pearson correlations were used to determine the association between students’
professional behaviours, attitudes and approaches to group learning.

3. Results
3.1 Changes in Students’ Perceptions, Attitudes and Approaches to Group Learning

The change in students’ perceptions, attitudes and approaches to group learning over the course of the academic
semester (i.e., change between the Pre- and Post-Group Work Surveys) are shown in Table 1. A frequently reported
concern about group work is the inequitable distribution of effort between group members (Livingstone & Lynch,
2000; Freeman & Greenacre, 2010; Janssen et al., 2007), which can limit the associated benefits of collaboration
(Johnson & Johnson, 2009). The perception of equitable distribution of the work load between group members was
significantly improved (Question 1, P<0.05), and in comparison to previous group learning experiences, students
reported decreased perception of being required to complete the majority of work (Question 2, P<0.05). Effective
communication underlies effective group learning dynamics and outcomes (Chang & Brickman, 2018; Lewis, 2004),
and students reported an increase in the frequency of group communication during the completion of the Group
Literature Critique Assignment (Question 3, P<0.05). Moreover, students reported experiencing fewer problems as a
result of conducting a structured group learning assignment through the implementation of a Group Work Contract
(Question 4, P<0.05).

An effective group dynamic facilitates a positive learning experience (Brownlee & Motowidlo, 2011). While there was
no change in students’ approach to assuming a leadership role while working in a group (Question 5, P>0.05), students
reported improvements in various aspects related to the group dynamic including i) establishing positive working
relationships with group members, ii) working collaboratively to solve problems, iii) the reliability of group members
to meet deadlines, and iv) groups members being inclusive and respectful of each other’s ideas (Questions 6-9, P<0.05).

The changes in the group dynamics resulted in improved overall outcomes from the group learning experience.
Specifically, students reported achieving a better outcome overall and learning more as a result of working
collaboratively versus working independently (Questions 10 and 11, P<0.05). In this connection, there was a weak
positive correlation between achieving a better outcome by working collaboratively (instead of independently) and i)
groups that solved problems collaboratively (r=0.313, P<0.001), and ii) an equitable distribution of work between all
group members (r=0.336, P<0.001). Moreover, there was a moderate positive correlation between achieving a better
outcome as a result of working collaboratively and having reliable group members (r=0.557, P<0.001). Learning more
as a result of collaboration (versus working alone) was weakly positively associated with i) working collaboratively to
solve problems (r=0.192, P=0.019) and ii) having reliable group members (r=0.294, P<0.001).

Student anxiety about collaborative or group learning assignments is a significant concern related to group work
assignments (Cooper, Downing, & Brownell, 2018). Importantly, as a result of utilizing the Group Work Contract,
students reported feeling less anxiety or discomfort about working in a group and how it could impact their final grade
(Question 12, P<0.05). In this connection, student anxiety levels were weakly negatively correlated with perceptions
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of equitable distribution of work between group members (r=-0.183, P=0.025). Moreover, student anxiety levels were
negatively correlated with perceptions of i) having groups that worked collaboratively to solve problems (r=-0.331,
P<0.0001), and ii) having reliable group members (r=-0.337, P<0.001).

3.2 Changes in Group Work Dynamics between Self-Selected and Instructor-Selected Groups

Within the class 70% of students were in self-selected groups, wherein they knew at least one or more of their group
members prior to completing the Group Literature Critique Assignment and decided to work with their group members
(Figure 1). Conversely, 30% of the students were in instructor-selected groups, as they did not know any of their group
members at the outset of the Group Literature Critique Assignment and were randomly assigned to their groups.

Table 1. Changes in students’ professional behaviours, attitudes and approaches to group learning®

Survey Question Pre-Group Post-Group Mean Change in
Work Survey  Work Survey  Survey Responses

Distribution of Effort
1. | completed the majority of the work 3.58 (0.06) 2.89 (0.08) - 0.69*

2. The distribution of work was fair or 3.42 (0.09) 3.91 (0.09) +0.49*
equitable between all group members

Communication

3. There were frequent and/or regular group 4.02 (0.07) 4.40 (0.07) +0.38*
communication
4. | experienced fewer problems (e.g. 2.14 (0.09) 2.48 (0.10) +0.34*

interpersonal disputes, incomplete work, etc.)
while conducting group work

Group Dynamics

5. 1 assumed a leadership role 3.85(0.07) 3.70 (0.08) -0.15
6. | established positive working relationships 4.05 (0.06) 4.32 (0.08) +0.27*
with group members

7. The group worked collaboratively to solve 3.74 (0.07) 4.00 (0.08) +0.26*
problem

8. Group members were reliable 3.66 (0.08) 4.15 (0.09) +0.49*
9. Group members were inclusive and 4.38 (0.06) 4.64 (0.07) + 0.26*
respectful of each other’s ideas

Outcomes

10. I achieved a better outcome (e.g. grade, 2.88 (0.08) 3.34(0.10) +0.46*
feedback), working collaboratively versus

independently

11. I learned more as a result of collaborating 3.11 (0.09) 3.46 (0.09) +0.35*
in a group versus independently

12. | feel anxiety or discomfort when working 3.58 (0.09) 3.26 (0.09) -0.32*

on group assignments about how the group will
affect my grade on the assignment

!Data are presented as means (SEM). An asterisk (*) represents statistically significant differences (P<0.05) in student
responses to each question during the academic semester is shown as the Mean Change in Survey Responses (i.e. Post-
Group Work Survey — Pre-Group Work Survey). The survey scale for these questions was from 1-5, wherein 1
indicated the lowest level of agreement and 5 indicated the highest level of agreement.

Both self-selected and instructor-selected group compositions showed improvements in their perceptions, attitudes and
approaches to group learning over the course of the academic semester (i.e., Post-Group Work Survey — Pre-Group
Work Survey), however, the magnitude of the mean change in each of the group work-related survey questions was
compared between these two types of group compositions, as shown in Table 2. As a result of the Group Work

Published by Sciedu Press 31 ISSN 1927-6044  E-ISSN 1927-6052



http://ijhe.sciedupress.com International Journal of Higher Education Vol. 10, No. 2; 2021

Contract, instructor-selected groups showed greater improvements in students perceptions of group members being
more reliable (P<0.001) and learning more as a result of collaborating in a group versus working independently
(P=0.002) in comparison to the improvements shown in the self-selected group compositions. Furthermore, in
instructor-selected groups, wherein students did not know one another, the use of a Group Work Contract significantly
reduced students reported feelings of anxiety or discomfort about how their group members would affect their grade
on the assignment to a greater extent than the outcome in the self-selected group compositions (P<0.001).

Table 2. Differences in students’ attitudes and approaches to group learning in self-selected and instructor-selected
group member compositions?

Self-Selected Instructor- P-value
Groups Selected Groups
Mean Change Mean Change
between the Post-  between the Post-

and Pre-Group and Pre-Group

Work Surveys Work Surveys
Distribution of Effort
1. | completed the majority of the work -0.62 -0.84 0.31
2. The distribution of work was fair or equitable +0.41 +0.68 0.33
between all group members
Communication
3. There were frequent and/or regular group +0.33 +0.52 0.39
communication
4. | experienced fewer problems (e.g. +0.28 +0.49 0.41
interpersonal disputes, incomplete work, etc.)
while conducting group work
Group Dynamics
5. 1 assumed a leadership role -0.08 -0.37 0.14
6. | established positive working relationships +0.21 +0.40 0.32
with group members
7. The group worked collaboratively to solve +0.19 +0.43 0.27
problem
8. Group members were reliable +0.43 +0.61 <0.001
9. Group members were inclusive and respectful +0.21 +0.41 0.20
of each other’s ideas
Outcomes
10. I achieved a better outcome (e.g. grade, +0.4 +0.50 0.81
feedback), working collaboratively versus
independently
11. I learned more as a result of collaborating in +0.28 +0.50 0.002
a group versus independently
12. | feel anxiety or discomfort when working on -0.75 -1.06 <0.001

group assignments about how the group will
affect my grade on the assignment

!Data are presented mean changes in survey responses between the Post-Group Work and Pre-Group Work Surveys in
student groups comprised of self-selected group members (i.e., students who knew at least one or more of their group
members and chose to work in that group; 70% of the class) and instructor-selected group members (i.e., students
know did not know any of their group members and were randomly assigned to their group by the course instructor;
30% of the class). The survey scale for these questions was from 1-5, wherein 1 indicated the lowest level of agreement
and 5 indicated the highest level of agreement.
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3.3 Changes in Students’ Perceptions and Attitudes Regarding Scientific Literacy Development and Job Readiness
between the Pre- and Post-Group Work Surveys

The results from the portions of the Pre- and Post-Group Work Surveys on students’ perceptions and attitudes regarding
their job readiness with respect to scientific literacy skills are shown in Table 3 (Questions 13-16). With respect to
students’ perceptions on the importance of developing scientific literacy skills in order to obtain a job in the field of
biological science, there was no change over the course of the academic semester (P>0.05). Students showed the
greatest improvements in their feelings of scientific literacy job readiness in the field of biological science over the
course of the semester (P<0.05), increasing from 23.1% to 47.7% of students.

Table 3. Changes in perceptions of scientific literacy and critical thinking capabilities, job readiness and skill
relevance!

Survey Question: Pre-Group Post-Group Mean Change in
Work Survey  Work Survey Survey Responses

Scientific Literacy

13. | believe developing scientific literacy skills are 8.73(0.12) 8.67 (0.12) -0.06
important for obtaining a job in the field of
biological science.

14. With respect to my scientific literacy 5.94 (0.19) 7.09 (0.15) +1.15*
capabilities, | feel prepared for a job in the field of
biological science.

15. | believe future employers would expect me to 8.39 (0.14) 8.33(0.14) - 0.06
have and demonstrate scientific literacy skills.
16. With respect to my scientific literacy 7.46 (0.16) 7.97 (0.14) +0.51*

capabilities, | feel I have had the opportunity to
develop these skills during my undergraduate
program.

Critical Thinking

17. 1 believe developing critical thinking skills are 8.77 (0.12) 8.73 (0.10) -0.04
important for obtaining a job in the field of
biological science.

18. With respect to my critical thinking 6.36 (0.16) 7.34(0.14) +0.98*
capabilities, | feel prepared for a job in the field of
biological science.

19. | believe future employers would expect me to 9.05 (0.10) 8.74 (0.11) -0.31
have and demonstrate critical thinking skills.
20. With respect to my critical thinking 7.26 (0.15) 7.72 (0.14) +0.46*

capabilities, | feel I have had the opportunity to
develop these skills during my undergraduate
program.

!Data are presented as means (SEM). (*) represents statistically significant differences (P<0.05) in student responses
to each question during the academic semester is shown as the Mean Change in Survey Responses (i.e. Post-Group
Work Survey — Pre-Group Work Survey). The survey scale for these questions was from 1-10, wherein 1 indicated the
lowest level of agreement and 10 indicated the highest level of agreement.

With respect to students’ perceptions of employers’ expectations for employees or job candidates to demonstrate
scientific literacy competency, there was no change during the semester; however, the level of agreement that
demonstration of scientific literacy capabilities is an expectation of potential employers was already high at 97% of
students. Importantly, the perception of having had the opportunity to develop scientific literacy skills during their
undergraduate program increased from 70% of students at the start of the semester (which is reflective of past learning
experiences) to 86% at the end of the semester, reflective of recent or additional scientific literacy skill building
experiences in the current academic semester.
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3.4 Changes in Students’ Perceptions and Attitudes Regarding Critical Thinking Skill Development and Job Readiness
between the Start and End of the Semester

The results from the portion of the Pre- and Post-Group Work Surveys on students’ perceptions and attitudes regarding
job readiness with respect to critical thinking skills are shown in Table 3 (Questions 17-20). There was no change
during the semester in students’ perceptions regarding the importance of developing critical thinking skills in order to
obtain a job in the field of biological science (P>0.05). Students showed the greatest improvements in their perceptions
of critical thinking job readiness over the course of the semester (P<0.05), increasing from 27.2% to 53.4% of students.
With respect to students’ perceptions of employers’ expectations for employees or job candidates to demonstrate
critical thinking competency, there was no change; however, the level of agreement that demonstration of critical
thinking capabilities is an expectation of potential employers was already high at the start of the semester with 94% of
students in agreement. Importantly, students reported an increase over the academic semester in their perception of
having had the opportunity to develop critical thinking skills during their undergraduate program, increasing from 73%
of students at the start of the semester (reflective of past learning experiences) to 78% of students at the end of the
semester, reflective of recent or additional critical thinking skill building learning experiences in the current academic
semester.

4. Discussion

The current study assessed the changes in fourth-year nutritional science students’ attitudes and approaches towards
group work following the completion of a Group Work Contract intended to facilitate the development of an effective
and successful group dynamic and to reinforce the development of collaborative skills and professional behaviours.
Following the implementation of the Group Work Contract, students reported an improvement in their attitudes
towards and experiences while conducting group work, which included categories of outcomes such as i) an equitable
distribution of effort between group members, ii) greater reliability of group members, iii) improved communication
with fewer interpersonal disputes between group members, and iv) improved group dynamics such as working
collaboratively to solve problems and establishing positive working relationships that were inclusive and respectful.
Collectively, as a result of engaging in a group work assignment structured by a Group Work Contract, students
reported improved overall outcomes that included achieving a better outcome working in a group versus alone, learning
more, and experiencing reduced anxiety about the impact of group work on their grades (Table 1). Moreover, since
94% of students enrolled in the course were in the final year of their undergraduate program and the Group Literature
Critique Assignment was intended to support skill development and an opportunity to practise their scientific literacy
and critical thinking skills. Students reported that their job readiness perceptions with respect to these critical skills
was significantly improved (Table 3). Collectively, these findings suggest a positive group dynamic and collaborative
experience that supports critical skill development for the workplace.

In biological science undergraduate programs, development of critical skills that are widely transferable across
academic disciplines are required to prepare students for continued education or entry into the workforce such as
effective and professional collaboration skills, scientific literacy and critical thinking capabilities (Bridgstock, 2009;
Snell et al., 2016; Newton et al., 2015; Wensing & Grol, 2019; Sibley et al., 2017). Acquiring these skills in biological
science education is important, as many careers that involve patient care, research inquiry, or further education have
been shown to require competency in collaboration, problem-solving and critical thinking (Wensing & Grol, 2019;
Sibley et al., 2017). Experience in collaborative group work optimally prepares undergraduate students for professional
success post-graduation (Mendo-Lazaro et al., 2018), perhaps because collaborative group work is a vehicle for skill
development (Johnson et al., 2007) including critical thinking skills (McKeachie et al., 1986; Mclnerney & Fink, 2003;
Borich, 2004) and scientific literacy skills (Auerbach & Schussler, 2017; Liu et al., 2019; Mclnerney & Fink, 2003;
Monk & Newton, 2017) along with other important skills such as problem solving, communication and cooperative
social skills (Borich, 2004). In the current study, students completed a Group Literature Critique Assignment intended
to promote the development critical thinking and scientific literacy skills in a group learning environment, wherein
their skill perceptions were improved with respect to attaining a level of proficiency associated with job readiness and
entry into the workforce upon graduation (Table 3).

Social skills and interpersonal skills are required for effective outcomes when working in groups, and therefore, are
central for establishing effective group dynamics and cohesion between group members (Morgeson et al., 2005;
Stewart, Fulmer, & Barrick, 2005). Moreover, the communication and social skills developed through group work are
transferable to the workplace (Mendo-L&aro et al., 2018). Group members must utilize these skills for effective
communication and need to manage their behaviour when responding or reacting to their group members (Ferris, Witt,
& Hochwarter, 2001; Morgeson et al., 2005; Mumford, Peterson, & Childs, 1999). Since working in groups increases
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the interdependence among group members to merge academic ideas and accomplish a task, there is greater potential
for conflict and group members must work cooperatively to manage conflicts in an integrated manner, which highlights
the importance for social and interpersonal skills to coordinate, work collaboratively, be dependable and distribute the
workload among the group members (Campion, Medsker, & Higgs, 1993; Morgeson et al., 2005). Some of these
interpersonal and communication skills required to effectively work collaboratively to solve problems include, but are
not limited to, adaptability, consideration, open-mindedness, conscientiousness, reliability, and helpfulness that
permits working cooperatively with the intention of getting along and being respectful (Barrick & Mount, 1991;
Digman, 1990; Hogan & Holland, 2003; Hurtz & Donovan, 2000; Mendo-Lazaro et al., 2018; Morgeson et al., 2005;
OECD 2017; Solomon et al., 2010). Importantly, group work provides an opportunity for students to develop these
critical social and interpersonal skills which are key for both job promotion and job retention (Ismail & Sabapathy,
2016). With respect to social skills assessed in the current study that underlie the establishment of an effective group
dynamic, the use of a Group Work Contract promoted the perception of positive group dynamics resulting in the
formation of groups with positive working relationships, group members that were reliable, worked collaboratively to
solve problems and functioned in an inclusive and respectful manner (Table 1). These positive elements of group
dynamics resulted in students achieving a better outcome overall and learning more as a result of working
collaboratively in a group supported by a Group Work Contract then in comparison to their previous group learning
experiences (Table 1). Moreover, these results highlight how facilitating the group work process by establishing
behavioural expectations and increasing accountability within groups via the use of a Group Work Contract can help
support positive group dynamics that reinforce professional behaviours, collaboration and social skills that translate to
the workplace (Eurofound, 2007; Gil & Alcover, 2008; Ismail & Sabapathy, 2016; OECD, 2017).

Group work has been shown to promote the development of effective communication skills (Curseu et al., 2012),
including both social communication and academic written communication skills. Moreover, effective communication
underlies the development of functional group learning dynamics and successful outcomes (Chang & Brickman, 2018;
Lewis, 2004), which were improved in the current study. Students reported that the Group Work Contract supported
effective communication between group members, which included structuring expectations for frequent or regular
group communication and experiencing fewer problems such as interpersonal disputes (Table 1). How individuals
within a group prefer to communicate during the group work process is variable and can range from exclusively in-
person meetings to entirely communicating through online platforms, or a combination of the two approaches. The use
of technology and online communication platforms (email and text messaging) for academic conversations between
students is frequent; however, a previous study identified that face-to-face conversations are preferred compared to all
technological communication approaches (Swanson, Renes, & Strange, 2018). Students in the current study reported
that only 37% of their group communication was conducted through in-person face-to-face meetings despite the ability
to physically meet during the semester, whereas 63% was conducted through online communication or collaboration
platforms such as Google Docs, Microsoft Teams, E-mail and group messaging (i.e., text messaging or online
messaging apps such as the use of Facebook Messenger or WhatsApp). It is important to note that this study was
conducted prior to the emergency shift to online learning due to the COVID-19 pandemic, wherein subsequently the
majority of undergraduate education has moved to online learning and in-person communication options are precluded
(Dhawan, 2020; Marinoni, van’t Land, & Jensen, 2020). An important future direction will be to determine how
students’ attitudes and approaches towards online communication in collaborative learning settings change following
the transition to remote learning, and how this impacts the development and implementation of group learning activities
or assignments in undergraduate education. Moreover, as workplaces adapt and move towards an increased degree of
remote work and online collaboration, students who were already engaging in online collaborative communication
prior to COVID-19, as in the current study, may be more adequately equipped to adapt to online collaborative demands
and expectations upon entry into the workplace. Thus, the increased degree of remote learning in higher education
(Dhawan, 2020; Marinoni et al., 2020) may enhance the job readiness of students.

The emotions students feel linked to their academic achievement are referred to as “achievement emotions” (Brigati,
England & Schussler, 2020), wherein anxiety is the most commonly reported emotion expedienced (Pekrun, Goetz,
Titz, & Perry, 2002). Anxiety can have obvious negative impacts on student success and learning outcomes (Akgun &
Ciarrochi, 2003; Barthelemy, Hedberg, Greenberg, & McKay, 2015; England, Brigati, Schussler, & Chen, 2019; Witt,
Schrodt, Wheeless, & Bryand, 2014; Zusho, Pintrich, & Coppola, 2003). How students cope with anxiety can differ,
as some will respond to anxiety as a motivational stimulus to improve their performance (Baum, Singer, & Baum,
1981; Brigati et al., 2020), whereas other students’ response and subsequent outcomes will be negative. Coping
behaviours most commonly employed by students experiencing anxiety during group work were support-seeking, such
as creating a friendly or social supportive group dynamic to ease anxious tensions within the group (Brigati et al.,

Published by Sciedu Press 35 ISSN 1927-6044  E-ISSN 1927-6052



http://ijhe.sciedupress.com International Journal of Higher Education Vol. 10, No. 2; 2021

2020). This commonly used approach emphasizes the importance of collaborative social skills in contributing towards
a successful group work experience or group dynamic (Campion, Medsker, & Higgs, 1993; Mendo-Lazaro et al., 2018;
Morgeson et al., 2005; OECD, 2017; Stewart et al., 2005). Alternatively, some students utilize maladaptive coping
behaviours in response to anxiety in group learning including escape, isolation or withdrawal from the group, thereby
missing out on the benefits of the group learning activity (Brigati et al., 2020). Student anxiety about collaborative or
group learning assignments is a logical and significant concern related to group work assignments, particularly with
respect to the impact of other students on their grade (Cooper et al., 2018). In the current study, with the implementation
of a Group Work Contract, students’ anxiety levels were reduced and this beneficial effect was positively associated
with functional group dynamics including i) working collaboratively to solve problems, ii) having group members that
were reliable, and iii) an equal distribution of work between group members. By anticipating the negative impact of
anxiety on student learning (Akgun & Ciarrochi, 2003; Barthelemy et al., 2015; Cooper et al., 2018; England et al.,
2019; Witt et al., 2014; Zusho et al., 2003) and implementing a structured approach to group learning assignments via
a Group Work Contract to attenuate student anxiety levels, the educational emphasis can now be placed on learning
outcomes of the assignment and allows group work to serve as a vehicle for critical skill development (Johnson et al.,
2007).

Previous studies have successfully implemented the use of a Group Work Contract to structure the group work process
and to optimize the group work learning experience (Ribner, 1974; Volet & Mansfield, 2006; Zhang, Huang, & Peng,
2018). Groups supported by an explicit contract are associated with an environment that supports both personal and
collective growth, improved clarification of appropriate behaviour expectations and collaboration, and members’
positive attitudes towards their group which increased their individual ability to participate in the group activity
(Ribner, 1974; Zhang et al., 2018). Conversely, when a Group Work Contract permitted the eviction of a group member
when conflict arose (as opposed to requiring students to work through the conflict) it reduced students’ ability to
negotiate and resolve conflicts (Volet & Mansfield, 2006). Developing negotiation and conflict resolution skills are
important components of collaboration, and group work provides an opportunity to develop and utilize these skills.
Therefore, a Group Work Contract designed to help outline mitigation strategies and a course of action to resolve
conflicts would need to strike an optimal balance outlined in the contract between student accountability and
consequences for failing to uphold their responsibilities. The criteria to remove a student from the group should be
outlined, however, to optimally support student skill development. An effective contract should require students to
outline these criteria and develop a strategy to resolve conflicts that is implemented prior to the removal of a student
from the group, as required by students utilizing the Group Work Contract in the present study. Despite the ability to
remove a group member under specified conditions outlined by each group, it was never implemented by any
participants in the current study. Thus, a Group Work Contract represents a useful approach to structure group work
to facilitate the interaction between students and eliminate non-functional behaviour (Ribner, 1974), thereby permitting
a group learning activity to serve as a vehicle for critical skill development (Johnson et al., 2007).

When conducting group work there are benefits associated with both self-selected and instructor-selected group
members. Previous studies have shown that when students are able to select their group members, the primary criterion
that they rely upon when forming groups is having a pre-existing friendship, which is perceived to facilitate
communication, cooperation and proved satisfaction with the outcome of group work (Bacon, Stewart & Silver, 1999;
Chapman, Meuter, Toy & Write, 2006; Hassaskhah & Mozaffari, 2015; Mahenthiran & Rouse, 2000; Mushtaq,
Murteza, Rashid & Khalid, 2012; Russell, 2010). Due to the pre-existing social relationships between group members
in self-selected groups there can be challenges with remaining on task while conducting group work (Hassaskhah &
Mozaffari, 2015; Mitchell, Reilly, Bramwell, Solnosky & Lilly, 2004) and lower acquisition of skills (Basta, 2011)
compared to instructor-assigned groups. Furthermore, despite a frequent negative initial reaction to instructor-assigned
groups, a functional group dynamic is achieved with satisfactory cooperation resulting in a positive outcome overall
(Hassaskhah & Mozaffari, 2015; Hilton & Philips 2008). In the current study the formation of groups permitted
students to self-select their group members, wherein 70% of students knew at least one or more group members socially
prior to conducting group, wherein the remaining 30% of students who did not form a group were instructor-selected
to work together on the Group Literature Critique Assignment. Despite having a beneficial effect on students’ attitudes
and approaches towards group work, the use of a Group Work Contract in instructor-selected groups resulted in greater
improvements in students’ perceptions of group members being more reliable and learning more as a result of
collaborating in a group compared to students in self-selected groups (Table 2). Importantly, the reduction in students’
anxiety about how their group members would affect their grade on the group assignment in instructor-selected groups
was greater compared to students in self-selected groups (Table 2). This likely reflects the higher baseline levels of
anxiety reported by students in instructor-selected groups due to the uncertainty of working with unfamiliar group
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members, however, the results demonstrate the utility of the Group Work Contract to facilitate the group work process
and the development of positive group dynamics and approaches towards conducting group work.

Collectively, the results from the current study show that facilitating the group work learning experience via a Group
Work Contract can support the establishment of effective group dynamics and communication, resulting in improved
outcomes overall, reduced anxiety levels and enhanced student learning. For students who have not fully developed
the social collaborative and interpersonal skills necessary for effective group dynamics (Campion et al., 1993; Mendo-
Lazaro et al., 2018; Morgeson et al., 2005; OECD, 2017; Stewart et al., 2005), the Group Work Contract provides a
framework that outlines behaviours and expectations that resulted in students exhibiting greater reliability and
developing positive working relationships between group members, such that students worked collaboratively to solve
problems in a respectful and inclusive manner. Importantly, by reducing the degree of interpersonal conflicts that can
arise during group work, students were able to utilize the group assignment as intended, to develop their scientific
literacy and critical thinking skills, such that their perceptions of their job readiness with respect to these skills were
increased. Critical thinking, scientific literacy and collaboration have been identified as widely transferable skills
across academic disciplines and in the workplace (Bridgstock, 2009; Newton et al., 2015; Sibley et al., 2017; Snell et
al., 2016; Wensing & Grol, 2019), all of which were addressed in the current study that was supported by the use of a
Group Work Contract to facilitate group work and allow for the development of critical skills during collaboration.
Therefore, the implementation of a Group Work Contract may be beneficial if widely adopted across levels of
undergraduate education.
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