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Abstract

According to employers, college graduates should possess interpersonal skills including the ability to
work in and lead teams. Many instructors incorporate group projects in their courses to encourage
student development of teamwork and leadership skills through experience. Research suggests, however,
these skills must be taught explicitly. To test this, we explored overt and covert approaches to teaching
teamwork in classes implementing experiential learning through team projects. We assessed individual
and team-level outcomes at the beginning and end of a 16-week semester across both courses. Students
receiving overt instruction reported significant increases across all five measured domains of individual
teamwork skills. Students receiving covert instruction reported significant increases in only one domain,
project planning. For team level outcomes, only students receiving covert instruction showed a significant
increase in psychological safety over the course of the semester. The major implication of this research is
if individual teamwork skill development is a course learning objective, instructors should consider
explicitly teaching teamwork. Further research is needed to investigate the limited change in student
team-level outcomes between overt and covert teamwork teaching approaches.

Introduction

Employers continue to lament the gap between their expectations and college graduates’
interpersonal skills (Chamorro-Premuzic & Frankiewicz, 2019; Hart Research Associates, 2016).
Chamorro-Premuzic and Frankiewicz (2019) suggested leadership, specifically, is a critical need because
people frequently enter leadership positions with little or no formal education in how to lead. Additionally,
Hart Research Associates (2016) reported employers endorse broad learning and prioritization of skills and
knowledge that cut across college majors, including teamwork. Hendrix and Morrison (2018) found
agricultural undergraduates agree, indicating “working well with others” as the most important workforce
readiness skill to possess (p. 221). Effectively leading teams requires unique leadership processes
(Morgeson et al., 2010; Zaccaro et al., 2001). As many organizations move toward a flatter organizational
structure, it becomes increasingly important for college graduates to be well equipped with teamwork and
team leadership knowledge and skills (Anicich et al., 2024).
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Literature Review and Conceptual Framework

Teaching Teamwork and Team Leadership

Educators have experimented with different ways to teach teamwork. Cletzer et al. (2022) identified
17 team and group leadership courses taught in departments of agricultural education nationwide. The
dominant theme and purpose of these courses was to overtly teach students how to work in and provide
leadership for groups and teams in the context of the agriculture industry. Other pedagogical approaches
are more covert, for example, assigning a group project in which students experience working in teams,
thereby acquiring teamwork skills (Britton et al., 2017; Hobson et al., 2014; Layne et al., 2019). However,
some scholars have suggested specific teamwork instruction must be provided for students to successfully
acquire teamwork skills through group projects (Britton et al., 2017; Kliegl & Weaver, 2014; Lamm et al.,
2020; Riebe et al., 2010; Webb et al., 2004; Weinstein et al., 2013).

Incorporating teamwork instruction has been associated with positive learning outcomes. Webb et
al. (2004) found teamwork training was positively related to favorable teamwork attitudes and teamwork
behavior in undergraduate courses. However, they noted instructors’ perceptions of the amount of teamwork
instruction delivered differed significantly from students’ perceptions. Weinstein et al. (2013) found
improved teamwork knowledge, skills, and attitudes along with improved self-awareness of teamwork
skills among law students who received integrated teamwork instruction. In fact, these students requested
more teamwork training. Likewise, Hobson et al. (2014) found significant increases in overall teamwork
and team leadership scores among MBA students who received explicit, multi-faceted teamwork
instruction. Britton et al. (2017) also found improved teamwork skills among undergraduates when
teamwork was explicitly taught and assessed. Moreover, students have reported increased ability to work
well in teams after engaging in a team project through a capstone course (Layne et al., 2019).

A variety of approaches to teaching teamwork and team leadership were identified in the literature
across multiple disciplines, including in the agricultural sciences. Although some scholars suggest explicit
teamwork instruction is necessary for students to acquire teamwork knowledge and skills, the literature is
inconsistent regarding the amount or type of instruction that is most effective.

Several indicators have been used to determine team success and teamwork effectiveness. Both
individual and team-level outcomes are important to consider. The following sections describe variables
that represented individual and team development in our study.

Team Learning Behavior

There has been significant research interest in team learning behavior since Senge (1990) first
suggested teams represent the fundamental learning units of organizations (Nellen et al., 2020). Decuyper
et al. (2010) defined team learning as “a compilation of team-level processes that circularly generates
change or improvement, primarily at the level of the team, and secondary at the level of individuals or the
organization” (p. 128). Team learning is driven by individual and group learned behaviors and processes
that influence emergent states that can act as both inputs and outputs interacting with team development,
learning, and outcomes over time (Edmondson, 1999; Marks et al., 2001; Mathieu et al., 2008; Nellen et
al., 2020; Raes et al., 2015; Van den Bossche et al., 2006). The models of team learning behavior also
generally support the idea that basic team learning processes and emergent states interact with and reinforce
each other over time (Ilgen et al., 2005; Nellen et al., 2020; Raes et al., 2015, Van den Bossche et al., 2006)

Emergent states such as psychological safety, team potency, and satisfaction (or social cohesion) as
well as basic team learning processes have been repeatedly identified as important drivers of team learning
and team effectiveness (Edmondson, 1999; Nellen et al., 2020; Orsini et al., 2021; Raes et al., 2015; Van
den Bossche, 2006). Basic team learning processes consist of sharing, co-construction, and constructive
conflict (Decuyper et al., 2010). An additional component of team learning behavior introduced by Raes et
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al. (2015) was the connection between stages of group development and stages of team learning. In their
study, Raes et al. (2015) used a model of team learning put forward by Dechant et al. (1993) that argued
team learning behaviors develop and emerge through four stages over time. This model was merged with
Wheelan’s (2005) four phases of group development to present a combined model demonstrating how social
conditions that a team develops over time influence emergent states and basic team learning processes (Raes
et al., 2015).

Despite the importance of member interactions described in team learning literature, the model
presented by Decuyper et al. (2010) is one of few that specifically address individual level teamwork skills
that could influence the emergent states and basic team learning processes. In this context, it is important
to consider how team members acquire individual knowledge through their own learning, how they express
and share that knowledge with other members of the group, and how relative skill and execution of these
individual processes influence emergent states, basic team learning processes, and the stages of group
development (Decuyper et al., 2010; Raes et al., 2015).

Individual Teamwork Skills

Although several quantitative measures of teamwork skills exist, many have only fair or even
inadequate psychometric properties (Varela & Mead, 2018). Vaughan et al. (2019) used a Mokken scale
analysis (MSA) to analyze the TeamUP survey instrument developed by Hastie (2018) and Parratt et al.
(2016). The peer and self-assessment rubric measures teamwork skills across five domains: (a) project
planning, (b) fostering a team climate, (c) facilitating the contribution of others, (d) managing conflict, and
(e) contributing to team project. The TeamUP rubric was developed through a rigorous Delphi method and
the content validation index values of the study ranged from 77% to 93% (Vaughan et al., 2019). The
domains in the TeamUP rubric proved to be transferrable across disciplines and were identified in previous
literature as teamwork skills (Britton et al., 2017; Sinche et al., 2017; Vaughan et al., 2019).

Psychological Safety

Psychological safety is often referred to as a catalyst emergent state in the team learning literature
(Nellen et al., 2020; Van den Bossche et al., 2006). Catalyst emergent states are variables that reinforce
team learning processes and have been viewed as cognitive, motivational, or affective states of teams
(Marks et al., 2001; Mathieu et al., 2008). Psychological safety was first identified by Edmondson (1999)
and has been defined as “a shared belief that the team is safe for interpersonal risk-taking” (Van den Bossche
et al., 2006, p. 499). Edmondson further clarified that psychological safety is driven by mutual respect and
trust between team members and “the confidence that the team will not embarrass, reject, or punish someone
for communicating their opinion” (p. 354). In their comprehensive literature review of the effect of
organizational drivers of team learning behavior, Nellen et al. (2020) identified 16 studies that demonstrated
a definitive positive relationship between psychological safety and team learning. Given the immense
amount of literature supporting the importance to team learning, psychological safety was included as a
variable of interest in this study.

Group Potency

Shea and Guzzo (1987) defined group potency as “the collective belief of group members that the
group can be effective” (p. 26). The concept of group potency stems from the idea of self-efficacy as
described by Bandura (1982). Higher levels of group potency positively influence the collective motivation
and performance of the group (Cohen & Bailey, 1997). This increased motivation and confidence should
improve a team’s ability to persevere through adversity, more effectively regulate team learning processes,
and encourage advancement to higher stages of group development (Gully et al. 2002; Van den Bossche et
al., 2006). Several studies have investigated the importance of group potency for team learning and team
effectiveness (Edmondson, 1999; Shelton et al., 2010; Sundstrom et al., 2000; Van den Bossche et al., 2006).
Subsequent research found group potency is important to the stages of group development and thus
important for understanding how team learning behaviors evolve in groups over time (Orsini et al., 2021;
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Raes et al., 2015). Given the large quantity of research supporting its importance as an additional catalyst
emergent state, group potency was included as a variable of interest in this study.

Satisfaction

Anderson et al. (2001) defined relational satisfaction in a group as the “building and maintaining
of member relationships during communicative processes and practices throughout the lifespan of the
group” (p. 220). Satisfaction is closely related to social cohesion, which has been conceptualized as the
amount of liking, caring, and closeness among group members (Nellen et al., 2020; Van den Bossche et al.,
2006). Anderson et al. (2001) found satisfaction and especially consensus were significantly and highly
correlated with social cohesion. Conversely, other studies did not find satisfaction or social cohesion to be
a significant influencer of team learning behavior (Van den Bossche et al., 2006). Nellen et al. (2020) cited
a need for additional research to elucidate the relationships between emergent states and team learning
behavior. Some studies found satisfaction to be important to the stages of group development and to basic
team learning processes (Orsini et al., 2021; Raes et al., 2015, Wheelan, 2005). Orsini et al. (2021) found
the single most important variable to the development of team learning behavior in an undergraduate
education setting was satisfaction, which was driven primarily by feelings of friendship between students
and an absence of conflict. Although the research on satisfaction has been more mixed, it was included as
a variable of interest in this study.

Basic Team Learning Processes (Sharing, Co-construction, and Constructive Conflict)

In their seminal review, Decuyper et al. (2010) found three basic team process variables that are
essential for team learning: sharing, co-construction, and constructive conflict (Dechant et al., 1993;
Edmondson, 1999; Van den Bossche et al., 2006; Wilson et al., 2007). Sharing is the process of
communicating new knowledge between individual team members (Decuyper et al., 2010; Wilson et al.,
2007). Co-construction is a mutual process where team members use accumulated knowledge to develop
shared meanings. The process of sharing is a precondition for co-construction and requires the team to
actively discuss the concept or task in question (Decuyper et al., 2010; Van den Bossche et al., 2006).
Constructive conflict between team members includes a process of dialogue that illuminates diversity of
opinion or identity in the group (Decuyper et al., 2010). Constructive conflict differs from regular conflict
in that it does not involve personal or emotional rejection or avoidance, but rather a moderate level of task
conflict that leads team members out of their comfort zones and allows for transformational learning
(Decuyper et al., 2010; De Dreu & Weingart, 2003; Merriam & Baumgartner, 2020). Additional research
has supported the importance of these basic team process variables to team learning and team effectiveness
(Nellen et al., 2020; Raes et al., 2015).

Stages of Group Development

The emergent states and team learning processes described here are not present during the initial
formation of the team. They are, instead, developed over time as individuals learn to work together (Raes
et al., 2015). Dechant et al. (1993) determined there are four stages in the development of team learning
processes. Parallel research on the development of teams over time found teams do not progress through
the stages of team learning without great effort and interpersonal risk-taking (Edmondson, 1999). Wheelan
(2009) described four stages of group development that take small groups of 4 to 14 members, between 4.6
and 8.5 months to reach the highest levels. According to Wheelan (2005), ideally, teams progress through
stages of dependency and inclusion, counterdependency and fight, trust and structure, and work. A fifth
stage, termination, may occur at any point in the group’s lifespan. During dependency and inclusion, team
members are concerned about psychological safety and rely heavily on leaders to direct the group.
Eventually, teams must engage in constructive conflict to establish norms and procedures, hopefully
building a climate of trust during the second stage of counterdependency and fight. In the third stage, trust
and structure, team members exhibit mature negotiations about group processes and solidify positive
working relationships among one another. Finally, teams move into the work stage where they focus
predominantly on task achievement (Wheelan, 2005).
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Raes et al. (2015) innovatively paired Wheelan’s (2005) group development model and Dechant et
al.’s (1993) stages of team learning to show team learning processes increase as groups progress through
higher stages of group development. These higher stages of group development are characterized by more
successful social conditions that include higher levels of catalyst emergent states and basic team learning
processes that facilitate higher levels of team effectiveness and improved team outcomes (Decuyper et al.,
2010; Orsini et al., 2021; Raes et al., 2015; Van den Bossche et al., 2006). Given how important group
development is to team outcomes, the stages of group development were included as a variable of interest
in this study.

Purpose and Objectives

As higher education institutions face increasing scrutiny of their purpose and value (Chamorro-
Premuzic & Frankiewicz, 2019), it is important for instructors to strive to address knowledge and skills
gaps identified by employers hiring college graduates, including leadership and teamwork. Therefore, the
purpose of our study was to explore student outcomes related to team leadership and teamwork skills and
competencies. Our research examined two approaches to teaching teamwork, overt and covert, utilizing
experiential team projects. The specific research objectives were:

1. Describe individual student acquisition of teamwork skills.

2. Describe team-level outcomes related to teamwork, including team learning behavior,

psychological safety, group potency, satisfaction, and stages of group development.

3. Compare individual and team-level outcomes in a course utilizing overt teamwork instruction

and a course utilizing covert teamwork instruction.

Methods

Study Design

This study explored individual and team outcomes of students enrolled in two courses in the
College of Agriculture and Life Sciences at the University of Florida, Introduction to Biological
Engineering (AgEng) and Communication and Leadership in Groups and Teams (Aglead). Both courses
included specific learning objectives of developing and applying teamwork and communication skills.
Instructors of both courses integrated team projects to facilitate students’ experiential learning of teamwork
knowledge and skills. AgEng and AglLead were taught via synchronous online delivery during the Fall 2020
semester, using the Canvas learning management system (LMS). The Aglead course employed overt
instruction on teamwork, leadership, and communication. The entire course was designed to teach
leadership and communication in teams in the context of agriculture and natural resources, therefore each
lesson contained learning objectives related to teamwork and leadership knowledge and skills. Conversely,
the AgEng course utilized covert teamwork instruction, relying predominantly on team project assignments
and the experience of completing the project to encourage students’ development of teamwork knowledge
and skills. One pre-recorded lesson video highlighting the benefits of teamwork, describing the stages of
group development (Tuckman & Jenson, 1977), defining and identifying conditions necessary for team
success (Levi, 2014), and synthesizing potential challenges and strategies to overcome said challenges was
made available to the AgEng students through Canvas. However, students were not required to view the
video or otherwise engage in the asynchronous lesson. In each course, the respective instructor assigned
students to teams of 4 or 5 people. Teams were assigned at the end of the third week in Agl.ead and the
beginning of the fourth week in AgEng. Students in both courses were instructed to undertake an
approximately ten-week long team project. Instructors implemented similar assignments and parameters to
guide student teams through their projects, including a project proposal outlining the team’s intended project
outcomes and their plan for completing the work, a team contract designating planned contributions of
individual team members, and a final team presentation demonstrating achievement of learning objectives.
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In AgEng, student teams had to identify and research a contemporary challenge or technology in
biological engineering. During the seventh week of the semester, AgEng student teams completed and
submitted a team contract in which they articulated their problem statement, identified experts they intended
to interview, and described their plan to manage project activities to ensure team effectiveness and progress.
Teams provided a timeline for completing their work that culminated in a presentation during the 14" or
15" week of the semester. The instructor provided guidance and feedback as students completed their team
project assignments, but she did not teach any direct instruction lessons specifically about teamwork or how
to work effectively in groups and teams.

Students in Aglead had to develop a unique project addressing a contemporary issue in agriculture,
natural resources, or food sciences. Student teams completed and submitted a project proposal during the
5" week and a team contract during the 6" week of the semester. Together, these documents articulated the
work the team aimed to accomplish, including specific roles and responsibilities of each team member,
group norms describing how the group intended to interact and manage the project activities to ensure team
effectiveness and progress, and a tentative timeline to accomplish the work. A final presentation was
delivered by each team during the 14" week of the semester. Due to the nature of the course, all lessons and
assignments were purposefully designed to teach students about teamwork and how to effectively work in
groups and teams.

Instrumentation

In this study, individual teamwork skills, psychological safety, group potency, satisfaction, basic
team learning processes, and stages of group development were analyzed over time to compare the
differences in individual and team outcomes when presented with overt and covert teamwork instruction in
undergraduate classes utilizing semester-long team projects. We collected data with two instruments.
Individual teamwork skills were assessed using the TeamUp rubric (Vaughan et al., 2019) and team-level
outcomes were assessed using the Team Evaluation Questionnaire (TEQ; Orsini et al., 2021).

The TeamUP teamwork skills self-assessment (Vaughan et al., 2019) was designed to assess self
and peers however, we only analyzed the self-assessment for this research. Students in both classes
completed the self-assessment during the second week of class (Time 1) and again during the 15" or 16"
week (Time 2). The teamwork skills assessment consists of 32 items across 5 domains: (a) project planning,
(b) fostering a team climate, (c) facilitating the contribution of others, (d) managing conflict, and (e)
contributing to team project. The project planning domain indicates one’s ability to work with others to plan
a high quality project. Actions that foster an inclusive climate and trust within a team compose the
environment domain. Facilitating contributions of others refers to actions that ensure effective team
interactions. The domain of managing conflict includes items regarding how one recognizes and helps the
team address conflict in a way that improves team cohesiveness. Finally, contributing to team project are
the actions that demonstrate a high quality, individual contribution. It should be noted that item 7 in Domain
e, was erroneously omitted from the original instrument, so no responses were collected for that item and
it is not included in the analysis or results. Cronbach’s alpha for each TeamUp domain at Time 1 and Time
2 were 0.78 and 0.87 for project planning, 0.84 and 0.90 for fostering climate, 0.80 and 0.85 for facilitating
contribution, 0.82 and 0.91 for managing conflict, and 0.79 and 0.85 for contributing to the team. Items
were measured on a seven-point scale, where 1 indicated unacceptable behavior with minimal or no
demonstration of the skill and 7 indicated mastery of the skill with no improvement needed.

Students also completed the Team Evaluation Questionnaire (TEQ; Orsini et al., 2021). The first
TEQ administration occurred at approximately week seven (Time 1) and the second administration occurred
during week 15 (Time 2). The TEQ consisted of 50 items, measuring team-level outcomes including team
learning behavior, psychological safety, group potency, satisfaction, and the four stages of group
development. Cronbach’s alpha for each TEQ domain at Time 1 and Time 2 were 0.90 and 0.95 for team
learning behavior, 0.79 and 0.65 for psychological safety, 0.85 and 0.90 for group potency, 0.90 and 0.92
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for satisfaction, 0.94 and 0.92 for Stage 4 group development, 0.85 and 0.75 for Stage 3 group development,
0.87 and 0.74 for Stage 2 group development, and 0.76 and 0.61 for Stage 1 group development. Responses
were measured on a seven-point scale, where 1 = strongly disagree and 7 = strongly agree for psychological
safety, the phases of group development, and group potency. The satisfaction questions were derived from
the relational satisfaction scale (RSS) developed by Anderson et al. (2001) and used a five-point scale,
where 1 = strongly disagree and 5 = strongly agree.

Data Collection and Analysis

In accordance with the IRB approved protocol (IRB202002002), we provided students informed
consent electronically and they indicated their consent response to a researcher not otherwise associated
with the courses. Links to the instruments were distributed to students by their respective instructors through
the LMS and all data were collected online via Qualtrics. Data were exported to Excel for review and
cleaning, and analysis was conducted in SPSS. The grand mean was calculated for each domain on the
TeamUp teamwork skills self-assessment. Likewise, grand means were calculated for each team-level
outcome on the TEQ. Paired samples T-tests were used to analyze differences within each class across time.
Independent samples T-tests were used to analyze differences between classes at Time 1 and Time 2. The
nominal alpha was adjusted by the Sidak (1967) method (1-(1-a)1/t where t = number of tests run) to control
for Type I error rate, and only values below .003 were considered significant. There were ninety students
enrolled in AgEng and AgLead combined. Of those, 32 were AgEng and 58 were Aglead. Of that sample,
29 AgEng students and 33 Aglead students both consented to participate and fully completed the required
surveys, resulting in a final sample size of 62. One limitation of this study is not all students completed all
four instruments, and some were completed incorrectly, and thus were omitted from the data analysis.

Results

Within Class Analysis

Paired samples t-tests were used to identify differences within each class on the TeamUP teamwork
skills assessment and the TEQ from the beginning of the semester (Time 1) to the end (Time 2). Students
in Aglead reported significant increases in all five domains on the TeamUp teamwork skills assessment
(Table 1). Effect sizes measured by Cohen’s d for these significant changes ranged from 1.52 to 2.31, which
suggests a large effect for each TeamUp domain (Cohen, 1988). In AgEng, only project planning increased
significantly (Table 1). The effect size measured by Cohen’s d for this difference was .705, representing a
moderate effect.

Paired sample t-tests did not detect any significant changes on the TEQ from the beginning to the
end of the semester for Agl.ead students. However, AgEng students showed a significant increase in
psychological safety over the course of the semester (Table 1). The effect size for this increase was 1.02,
suggesting a large effect (Cohen, 1988).

Between Class Analysis

Independent samples t-tests were used to explore differences between classes on the TeamUp
teamwork skills assessment and the TEQ. No significant differences were identified between AgEng and
Aglead students at the beginning of the semester in terms of their self-assessed teamwork skills on the
TeamUp rubric, meaning students in both classes perceived themselves to possess similar amounts of
teamwork skill. However, at the end of the semester, Aglead students scored significantly higher than
AgEng students on all five domains (Table 2 and 3). Effect sizes measured by Cohen’s d for these significant
differences ranged from 1.34 to 1.95, suggesting a large practical difference between the two classes’
TeamUp assessments at the end of the semester (Cohen, 1988).

On the TEQ, independent samples t-tests found that Agl.ead students scored significantly higher
on psychological safety, satisfaction, and group potency at the beginning of the semester compared to their
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AgEng peers. The effect sizes on these differences ranged from moderate to large (Table 2). However, there
were no significant differences in the TEQ at the end of the semester (Table 3).

Table 1

Paired Samples T-test for TeamUp and TEQ Assessments
Variable Class N M SDT™ M™ SD™ t d

TeamUp

AgEng 29 546 062 595 061  3.80* 0.1
Aglead 33 576 036 679 068  9.97* 174
AgEng 29 573 082 6.08  0.72 2.58  0.48
Aglead 33 561 074 681 0.3 9.45% 165
AgEng 29 543 074 563  0.80 132 025
Aglead 33 542 062 672 036 926% 1.6l
AgEng 29 541 079 575  0.68 299  0.56

Planning
Environment

Facilitating Contribution

Managing Conflict Aglead 33 535 061 676 031  1325% 231
Project Aglead 33 5.76 0.65 6.78 0.34 8.76*  1.52
TEQ

AgEng 29 5.99 0.67 6.18 0.70 1.64 0.30

Team Learning Behavior —\ op 04 33 636 074 635 079  -0.13  0.02

Stage 4 Group AgEng 29 5.71 096 599 0.94 1.92 0.36
Development Aglead 33 6.35 0.81 6.33 0.95 -0.14  0.03
Stage 3 Group AgEng 29 5.82 0.83 593 0.83 0.74 0.14
Development Aglead 33 6.35 0.79  6.37 0.78 0.21 0.04
Stage 2 Group AgEng 29 2.73 099 2.80 0.85 0.49 0.09
Development Aglead 33 2.83 1.75  2.50 1.34 -091  0.16
Stage 1 Group AgEng 29 3.49 0.76 3.22 0.87 -1.96  0.36
Development Aglead 33 3.14 1.66  2.96 1.08 -0.56  0.10

AgEng 29 5.77 0.82  5.98 0.87 1.86 0.35
Aglead 33 6.42 0.54 6.28 0.82 1.01 0.18
AgEng 29 5.29 0.97 5.73 0.94 3.39%%  1.02
Aglead 33 6.07 0.88  6.08 0.90 -0.11 0.02
AgEng 29 3.91 0.45 4.11 0.62 2.38 0.44
Aglead 33 4.36 0.55 4.53 0.56 2.00 0.35

Note. T1 =Time 1, T2 = Time 2.
*p <.001. ** p <.002.

Group Potency
Psychological Safety

Satisfaction
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Table 2

Independent Samples T-Test for TeamUp and TEQ Assessments at Time One

Variable Class N M SD t d
TeamUp

Planning AgEng 29 5.46 0.62 1.84  0.65
Aglead 33 5.76 0.68

Environment AgEng 29 5.73 0.82 -0.58 0.78
Aglead 33 5.61 0.74

Facilitating the Contribution AgEng 29 5.43 0.74 -0.71  0.81
Aglead 33 5.42 0.88

Managing Conflict AgEng 29 5.41 0.79 -0.33  0.70
Aglead 33 5.35 0.61

Contributing to Team Project AgEng 29 5.70 0.75 032 0.70
Aglead 33 5.76 0.65

TEQ

Team Learning Behavior AgEng 29 5.99 0.67 2.05 0.71
Aglead 33 6.36 0.74

Stage 4 Group Development AgEng 29 5.71 0.96 2.88 0.88
Aglead 33 6.35 0.81

Stage 3 Group Development AgEng 29 5.82 0.83 2.54 0.81
Agl.ead 33 6.35 0.79

Stage 2 Group Development AgEng 29 2.73 0.99 0.27 144
Aglead 33 2.83 1.75

Stage 1 Group Development AgEng 29 3.49 0.76 -1.04 1.32
Aglead 33 3.14 1.66

Group Potency AgEng 29 5.77 0.82 3.74* 095
Aglead 33 6.42 0.54

Psychological Safety AgEng 29 5.29 0.97 3.31*% 0.84
Aglead 33 6.07 0.88

Satisfaction AgEng 29 3.91 0.45 3.53* 0.50
Aglead 33 4.36 0.55

*p <0.001.
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Table 3

Independent Samples T-Test for TeamUp and TEQ Assessments at Time Two

Variable Class N M SD t d
TeamUP

Planning AgEng 29 5.95 0.61 6.69* 1.70
Aglead 33 6.79 0.36

Environment AgEng 29 6.08 0.72 5.27*% 134
Aglead 33 6.81 0.32

Facilitating the Contribution AgEng 29 6.72 036  7.09* 1.80
Aglead 33 5.63 0.80

Managing Conflict AgEng 29 6.76 0.31 7.68*% 195
Aglead 33 5.75 0.68

Contributing to Team Project AgEng 29 5.96 0.58  6.84* 1.74
Aglead 33 6.78 0.34

TEQ

Team Learning Behavior AgEng 29 6.18 0.70 091 0.23
Aglead 33 6.35 0.79

Stage 4 Group Development AgEng 29 5.99 0.94 1.43  0.37
Aglead 33 6.33 0.95

Stage 3 Group Development AgEng 29 5.93 0.83 2.15 0.55
Agl.ead 33 6.37 0.78

Stage 2 Group Development AgEng 29 2.80 0.85 -1.04 0.27
Aglead 33 2.50 1.34

Stage 1 Group Development AgEng 29 3.22 0.87 -1.01 0.26
Agl ead 33 2.96 1.08

Group Potency AgEng 29 597 0.87 1.40 0.36
Agl ead 33 6.28 0.82

Psychological Safety AgEng 29 5.73 0.94 1.52  0.39
Aglead 33 6.08 0.90

Satisfaction AgEng 29 4.11 0.62 2.75 0.70
Aglead 33 4.53 0.56

*p <0.001.
Conclusions, Implications, and Recommendations

The purpose of our research was to explore differences in student teamwork knowledge and skill
outcomes by examining overt and covert teaching approaches utilizing experiential learning projects.
Overall, our results support previous work that suggests teamwork taught explicitly can result in positive
student outcomes (Britton et al., 2017; Kliegl & Weaver, 2014; Lamm et al., 2020; Riebe et al., 2010; Webb
et al., 2004; Weinstein et al., 2013). As readers will recognize, this study occurred during the COVID-19
pandemic. We would be remiss not to acknowledge the impact that event had on all learners and the learning
environment. Despite the unique situation the pandemic presented, the courses we compared were as similar
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as possible in structure (utilizing comparable team project assignments) and delivery (synchronous online).
Additionally, we explored student outcomes in two different courses taught by two different instructors.
Both courses included specific teamwork and communication learning objectives, but we acknowledge that
students enrolled in agricultural leadership and agricultural engineering courses may possess inherent
differences, including varying personal motivations and learning goals for classes they enroll in. However,
scholars have recommended expanding research on teaching teamwork to technical content courses (Lamm
et al.,, 2020) and this study represents an important contribution to that endeavor. Taking that into
consideration, we can draw meaningful conclusions and develop useful recommendations for practice and
further research.

Our first research objective was to describe individual acquisition of teamwork knowledge and
skills. Means across both classes on all domains of the TeamUp rubric were between 5 and 6, suggesting
all students perceived they needed minor improvements in teamwork skills. Students in Agl.ead, where
teamwork and leadership were the focus of the course and taught explicitly, reported significant gains in
individual teamwork skills at the end of the semester. Conversely, students in AgEng reported significant
changes only in the domain of project planning. This result leads us to conclude explicit teamwork
instruction may result in greater perceived increases in teamwork knowledge and skills than covert
instruction, supporting assertions of previous research (Britton et al., 2017; Kliegl & Weaver, 2014; Lamm
et al., 2020; Riebe et al., 2010; Webb et al., 2004; Weinstein et al., 2013). Despite teamwork and
communication being clearly stated as course objectives on the AgEng syllabus and explicitly included as
learning objectives on the team project assignment instructions, AgEng students may not have perceived
teamwork as an important or relevant personal learning outcome and therefore may not have engaged in
the course or project with intent to learn and improve their teamwork knowledge and skills. The significant
increase in project planning skills reported by AgEng students was interesting. This domain included items
such as “setting and agreeing on realistic timeframes for each part of the plan” and defining and agreeing
on team goals and objectives.” Perhaps this is in indicator of what they were motivated to learn through the
project experience, or what skills they deemed important or relevant to their perspective career goals.
Alternatively, the team contract may have served as more explicit experiential learning of this set of skills.
AgEng students may have benefitted from more explicit instruction to improve their teamwork and
communication skills in the other domains through their class project. Additional research is necessary to
better understand why AgEng students did not perceive significant gains across all the teamwork skills
domains, despite a presumably successful teamwork experience completing a class project.

The second research objective sought to describe group-level outcomes related to a teamwork
learning experience. TEQ results indicated group level outcomes did not change significantly over the
course of the team project for students in either course, except for psychological safety, which increased in
AgEng. This result requires further investigation to better understand and interpret. Psychological safety is
characterized as the shared belief the team is a safe space, where team members feel supported to take risks.
Previous research indicates that in a classroom situation, the instructor may promote the perception of
psychological safety as a component of the classroom environment (Orsini et al., 2021), thus, as AgEng
students became more comfortable and secure in the class itself, they may have perceived greater
psychological safety within their assigned team as well. Regarding students’ perceptions of their group
development, literature indicates it takes small groups between 4.6 and 8.5 months to reach the highest
levels of group development (Wheelan, 2005). Thus, a traditional 16-week semester may not provide
adequate time for a student team to authentically develop through the four stages. However, there is much
to be learned about supporting team development by experiencing even the beginning stages. Moreover,
teams do not have to progress to stage four development in order to accomplish tasks (Wheelan et al., 2025).
Work can occur in all stages of development. This is important to consider when setting expectations for
student learning and team performance. Additionally, past research on team-based learning in online
environments has shown that quickly developing task processes, being familiar with relevant technologies,
and efficiency in communication and collaboration were more important than team building in short-
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duration educational settings (Johnson et al., 2002; Yilmaz et al., 2020). Given that both AgEng and AglLead
were online in Fall 2020 and occurred over 16 weeks, it is possible teams did not prioritize group
development but rather sought to accomplish the project work in the most efficient way possible. None the
less, it is important to remember that the TEQ aims to measure actual group development. Although students
did not perceive their group to have achieved significant levels of group development, this is not an indicator
of their knowledge regarding group development. Further research on students’ knowledge of group
development, effective group processes, and emergent states is warranted.

The third and final objective was to compare individual and group level outcomes of students
receiving overt and covert teamwork instruction. Importantly, we found no differences between AgEng and
Agl.ead students in terms of self-perceived teamwork skills at Time 1, suggesting students in both courses
perceived themselves to possess relatively similar levels of teamwork knowledge and skills. Significant
differences were identified on all domains of the TeamUp rubric between groups at the end of the semester.
Thus, we conclude overt teamwork instruction results in greater self-perceived gains in teamwork
knowledge and skills. A major implication of this conclusion is if an instructor seeks to develop teamwork
skills in students, they should consider teaching teamwork explicitly. Our findings suggest students may
not significantly improve their teamwork knowledge and skills simply participating on a team to complete
a class project. Instead, an instructor may need to overtly inform students that acquisition of teamwork
skills is a learning objective, and subsequently provide explicit instruction to support students’ acquisition,
practice, and recognition of teamwork skills during the learning experience. This may be difficult in courses
where technical content is the primary focus and consumes most of the instructional time. A practical
suggestion may be for technical content course instructors to partner with leadership and communications
instructors to identify ways to integrate interpersonal skill instruction into pre-existing coursework and
assignments like team projects.

The Aglead students in this sample scored significantly higher in psychological safety, group
potency, and satisfaction than the students in AgEng at the beginning of the semester. One potential
explanation for this difference is Aglead students are exposed more frequently to interpersonal leadership
education and may have initially been more comfortable in group settings and the prospect of completing
a group project. It is also plausible Aglead students were familiar with more of their classmates from
previous coursework than AgEng students. Although there were significant differences between the groups
on the TEQ in satisfaction, psychological safety, and group potency at the beginning of the semester, these
differences were mitigated over the course of the semester. Given that AgEng students only reported a
significant increase in psychological safety over the course of the semester and Aglead students reported
no significant differences on any of the group-level outcomes, additional research is necessary to understand
the nuances of students’ understanding of and experience with group-level outcomes.

The major implications of this research are two-fold. First, if instructors wish to increase students’
teamwork knowledge and skill, they should consider explicitly and overtly teaching teamwork. Secondly,
when considering how to teach teamwork, instructors should take note that experiencing the highest levels
of group development, and thus, peak performance, likely takes longer than a traditional 16-week semester.
Although student teams are capable of developing processes and relationships to the extent required to
complete a project within a semester, they may not be experiencing authentic team development. Therefore,
instructors should consider integrating intentional direct instruction on group development, with an
emphasis on navigating the initial stages experientially. This can set more realistic expectations for students
as they move into the workforce and begin working on teams. Moreover, instructors should consider
incorporating guided reflection for students to consider what group development they have experienced,
what development they have been unable to achieve, and why.

Future research should replicate this study comparing courses with similar content. We explored
student outcomes in two different courses to better understand the nature of explicit teamwork instruction
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and covert teamwork instruction through the integration of team projects. A fundamental follow-up study
would compare student learning outcomes in similar technical content courses that integrate overt and
covert teamwork instruction. In addition, we recommend investigating instructors’ willingness and ability
to integrate interpersonal skill development into technical content courses, along with effective pedagogies
to accomplish such. Furthermore, qualitative research may help illuminate students’ lack of self-perceived
teamwork skill development despite successfully completing a team project. Finally, other strategies for
teaching teamwork besides traditional team projects should be investigated.

Employers continue to seek college graduates with interpersonal skills, including leadership and
the ability to work in teams. Whether engaging students in teamwork- and leadership-focused coursework
or integrating teamwork and leadership instruction into technical content coursework, agricultural
education must continue to improve our graduates’ interpersonal skills for success in the workforce.
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