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Abstract

This study investigates the impact of team development training interventions on
teamwork effectiveness, as manifested by the team's problem-solving ability and the
quality of their collaborative efforts. The experimental research design employed in
this study involved two independent groups (a between-group design) with a singular
dependent variable. The experimental group comprised 10 participants who
underwent team development training interventions, while the control group, also
consisting of 10 participants, underwent a placebo treatment in the form of
psychological first-aid training. The assessment methodology utilized a group
problem-solving test, specifically employing simulation games involving scenarios such
as traffic jam and bomb squad simulations. The measurement outcomes revealed a
substantial difference (44%) in task completion duration between the control and
experimental groups. During the task completion, the Mann-Whitney test yielded a
Z-value of -2.612, with an Asymp. Sig. (two-tailed) value of 0.009 (<0.01), indicating
a significant difference in the assessment scores for the task completion process
between the control and experimental groups. The interventions provided are
proven to improve team cognition and affect, stimulating constructive team behavior
in completing the task the groups face.
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Introduction

The importance of team performance in the organization has become a popular subject of research
(Kozlowski, 2018; O’Neill & Salas, 2018; Rapp et al, 2021). In today’s constantly changing
environment, it is crucial to create an efficient team that can adapt effectively and respond quickly

(Cross et al,, 2016). Researchers are conducting more studies on the effectiveness of teamwork,
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exploring various aspects such as the team’s operating duration (intact-ad-hoc), team composition, and

the working situation (Bell, Brown, et al., 2018; Grossman & Feitosa, 2018; Iskhakova & Ott, 2020).

Recently, there has been an increased focus on a specific type of team — those working in extreme
situations (Driskell et al., 2018; Kalkman, 2019; Salas et al., 2015). These teams are unique as they
face highly demanding challenges, making them the subject of many studies. Working under extreme
conditions requires high skill and attention to detail, as a minor mistake can have serious
consequences (Bell, Brown, et al., 2018). Examples of these teams include firefighters, high-altitude

workers, space explorers, and nuclear reactor maintenance teams (Driskell et al., 2018).

Apart from the team above, there are other teams that operate in high-risk situations and are
responsible for managing crises (Kalkman, 2019). For example, disaster response teams work to
minimize the impact of disasters or other threats to human safety, despite having limited information
and time to make decisions. Moreover, they are also exposed to safety hazards that may endanger

themselves.

The team's ability to achieve its mission impacts the organization as a whole and directly impacts the
safety of the team members within it. For this reason, efforts to understand the performance of teams
operating in situations like this are increasingly needed, including an understanding of strategy and
efforts to improve the quality of their performance. The Muhammadiyah Disaster Management
Center (MDMC) is a crisis and disaster management organization founded by Muhammadiyah after
the massive earthquake and tsunami that hit Aceh province in 2006. This organization is dedicated to
responding to crises and disasters and is overseen by the Muhammadiyah Central Executive. MDMC

has been established in almost every region of Indonesia, including districts and provinces (MDC,

2015).

MDMC has been working for nearly a decade and has encountered numerous challenges. One of
these challenges is the shortage of volunteers prepared to respond to emergencies. As a volunteer
organization, MDMC has a limited number of permanent members, resulting in the organization not
having a consistent team that can be called upon at any time. Recognizing that teams working in
challenging situations require additional resources to perform optimally is essential. The disaster
management team must be capable of solving problems in uncertain circumstances. Team
performance needs to be optimized to address challenges in high-pressure situations effectively.
Moreover, the team’s ability to communicate and coordinate effectively is crucial in accomplishing

team objectives (H van Dun & Wilderom, 2021)(Bell, Fisher, et al., 2018).
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A team's success is evaluated based on their ability to efficiently create products or services that the
organization requires, aligning with the team’s objective. A team’s effectiveness is assessed by two
key factors: taskwork and teamwork. Taskwork pertains to the team’s capability to finish their
assigned tasks while teamwork refers to the relationship dynamic amongst team members (Mathieu

et al., 2008).

Salas et al. (2008) also explained that apart from assessing outputs, various indicators can elucidate
the efficacy of team functioning. These encompass scrutinizing the internal work processes within the
team, including communication, decision-making procedures, and conflict resolution. These facets
also serve as benchmarks for team effectiveness (Benishek & Lazzara, 2019; Salas, 2015). Ideally, an

effective team would have good work processing and conflict management skills.

One form of team functioning that is very important is the team's problem-solving ability. Team
problem capability is the team's ability to eliminate boundaries between the current situation and the
expected situation using the help of cognitive and behavioral activities (Hagemann & Kluge, 2017). In
the context of team problem-solving, this activity is carried out jointly by all team members. Problem-
solving abilities are very important for teams, especially for teams that work in extreme situations. In
extreme situations with high uncertainty, cognitive abilities such as information processing and
problem-solving abilities will be limited (Kamphuis et al., 201 I). Alison et al., (2014) also found that
uncertain environmental situations can cause individuals or teams to experience decision inertia, the
team's inability to process information, solve problems, and make decisions (Alison, 2014). Research
shows problem-solving abilities can be improved through team training as found by Rentsch et al.,
(Rentsch et al., 2014) who found team interventions can improve problem-solving by increasing the

team's cognitive abilities.

In order to develop an effective team, two primary interventions are employed to enhance teamwork:
team building and team training. Although these terms are occasionally used interchangeably, they
embody distinct conceptual differences. Team training is focused on increasing the team's competence
in task work. In contrast, team building aims to improve the team's ability to work together by
enhancing interaction, communication, and trust among members (Lacerenza et al., 2018; Shuffler et

al,, 2011).

Team training is a program that aims to enhance a team’s competency. It can be conducted to improve

decision-making and work performance under stressful situations. In other words, team training is a
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method that aims to enhance the skills and abilities of a group. Teams can be trained to make better
decisions, work effectively under pressure, and minimize errors (Salas et al., 2008). There are various
strategies for team training, such as cross-training, adaptation training, and team coordination training
(Salas et al., 2007). These strategies enhance the team's capacity to perform their operational tasks

efficiently.

Team building is training that concentrates on team dynamics and teamwork. This training emphasizes
the importance of interpersonal relationships between team members, setting goals, being clear about
tasks and roles, and effective communication. The primary purpose of team building training is to
enhance team performance by observing the team's behavior during social interactions and

formulating steps for improvement within the group (Klein et al., 2009).

In practical application, these two intervention types are frequently employed in conjunction, as the
challenges groups encounter in real-world scenarios often stem from multiple aspects. Examining field
practices, Lacarenza et al. (2018) categorize these two intervention types within a comprehensive
group intervention framework known as team development interventions. This classification also
encompasses two additional forms of intervention: leadership training and team debriefing. In the
present study, the term “team development intervention” will encompass the entirety of these two

distinct training approaches, each with differing targets.

Volunteer teams are often hastily assembled yet mandated to execute intricate tasks within highly
ambiguous situations. Concurrently, as per (Lindskog & Netz, 2021) teams operating in such
environments necessitate robust team stability. Consequently, heightened endeavors are requisite to
enhance the competence and caliber of teamwork within such contexts. To address this, researchers
have devised training modules to augment team proficiency in problem-solving and foster high-quality
interpersonal relationships among team members. This study assesses the impact of team

development interventions on problem-solving capabilities and teamwork processes.

The important value of this research is that experimental group research that tests the effectiveness
of interventions is still limited in number. Findings regarding the effectiveness of the intervention will
be very important for organizational practitioners to develop training modules that can be used to
increase team effectiveness. Field research on team effectiveness needs to be improved to find out
how changes in team processes affect performance as stated by Handke et al., (2020). This research

is an effort to add more empirical research on team performance. This research hypothesizes:
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- There are differences in problem-solving abilities and the quality of teamwork processes between the

control group and the experimental group.

Method
Design

This experimental study was conducted employing an experimental methodology utilizing a between-
group design, as outlined by (Shadish & Cook, 2002). The experimental design utilized in this study is

depicted in the notation:

R X Ol
R 02

Description:

R : Random Assignment Process

X :Intervention/Treatment Variable Pemberian Perlakuan
Ol : Post-treatment Measurement of Experimental

O2 : Post-treatment Measurement of Control Group

The population under study consists of volunteers, specifically individuals who are members of the
Muhammadiyah Disaster Management Center in the Yogyakarta Special Region (DIY). The sample for
this study comprised 20 MDMC volunteers randomly assigned to two groups: the control and the

experimental group, with each group comprising ten members.

The experimental group received treatment involving two training sessions: team training and team
building. In contrast, the control group received placebo treatment in training unrelated to teamwork,
specifically, psychological first aid training. The given treatment aimed to strengthen the internal
validity of the research by mitigating the potential compensatory or demoralizing effects (Creswell,
2015). This placebo intervention also sought to enhance internal validity by ensuring that differences
in problem-solving ability scores arose from the content of the training and its procedures rather

than merely the effects of extended social interactions.
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Measurement

The dependent variable in this study was the ability to solve problems, which was evaluated through
problem-solving tasks designed by the researchers for field assignments. Two problem-solving tasks
were curated for this study: a bomb squad game and a traffic jam scenario. An impartial evaluator
assessed the team problem-solving game, confirming its capability to elucidate facets of problem-
solving within the group. Three trained professionals from the psychology field were selected as
raters to establish the measurement method's validity. Problem-solving ability was gauged based on
the time taken to complete the task, with higher scores awarded to teams that accomplished the task
more swiftly. Following iterations of training modules and measurement protocols, five independent
observers were chosen to appraise the task's appropriateness in revealing problem-solving skills. The
outcomes revealed a content validity score of 7, signifying the procedure's effectiveness in assessing

problem-solving skills and teamwork.

The researcher evaluated the teamwork process as the secondary dependent variable using a self-
developed instrument. To ensure its validity, the instrument was appraised by five raters, yielding a
score of 7 on the Aiken V scale. The teamwork process encompasses three key components: Strategy
and Coordination, Communication, and Cooperation. The researcher devised an evaluation tool for
observers to assess the teamwork process within the control and experimental groups. This
instrument comprises statement items, such as: "Before commencing the task, the group formulates
a plan." "The team engages in focused and directed discussions to devise a strategy for task completion
(Strategy and Coordination)." "All team members attentively consider each other's viewpoints." "The
team engages in constructive communication in both directions to accomplish the task
(Communication)." "Tasks are allocated distinct functions and roles, with each team member

dedicated to the agreed-upon strategy (Cooperation)."

Module

The first session of this training consists of self-disclosure material which aims to build trust between
members of the newly formed team. The media used in learning is the Life Journey activity. In this
session, group members share personal information about themselves with all group members. The

trainer then explains why the self-disclosure process is important for a work group.
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The second session in this training aims to build group skills in problem-solving as well as in task
division/role clarification through the challenge of The Architect game. The Architect Game divides
team members into four subteam: designers, supervisors, material suppliers, and construction
workers. With the rules set in the game, the group is tested to be able to achieve the mission set by
the trainer through the role of each member. At the end of the session, the trainer leads a debrief

that discusses the process of the game and what the participants learned from the process.

The third session was delivered using the Bucket Ball game method which tested the team's ability to
formulate goals and achieve them. Teams are challenged to determine the target value that will be
achieved by throwing the ball into a basket that has a certain value. The farther the basket is from
the throwing point, the higher the score you get. At the end of the session, the trainer guides the

discussion and evaluation regarding the process of formulating goals and realizing the goals set by the

group.

The fourth session is a problem diagnosis and knowledge-sharing session. This session teaches
participants the importance of team members being able to identify problems and design plans to
resolve these problems. In this material, it is also discussed that it is important for members to know
each other's skills and knowledge of other members. Discussion and case study presentations are the

learning methods chosen in this session.

The final session, namely communication and task coordination, was given through the Guess Who
Am | (tebak Gaya) and Chain Message game methods. This game stimulates discussion about effective
communication strategies, and how teams can improve the quality of their communication. At the
end of the session, the trainer guides the discussion explains the conclusions from each session, and

relates them to the keys to achieving effective teamwork.
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Strategy | Main Emphasis/ Operational Definition | Training

Target Aspect Session
Team Interpersonal | Interpersonal Emphasizes mutual Session |
Building Processes Relations understanding and mutual
openness for the
development of trust
between team members
Role Emphasizes Session
Clarification communication among
team members regarding
role specifications
Problem Emphasizes identifying
Solving how to solve task-related
problems and making
complex decisions
regarding team tasks
Goal Setting Emphasizes setting goals | Session Il
and objectives at the
individual and team level
Team Team Problem Analyze the problems Session IV
Training Competency | Diagnosis that arise in the
completion of tasks
Knowledge and | The process of
Skill Sharing transferring knowledge
and skills between team
members with different
task backgrounds
Task Convey clear information | Session V
Communication | to other group members
and to complete the task
Coordination together.
Procedure

After preparing the training/experiment blueprint and measurement procedures, the researcher
carried out a module testing process and measurement procedures which was carried out on January
12 2022, at Lecture Room 102, Faculty of Psychology, Ahmad Dahlan University. This trial involved
twelve students who were recruited via chain messages that snowballed until the quota was met.
Through this testing process, researchers can evaluate the flow of the modules that will be presented
and the effectiveness of the challenge instructions on measurement procedures. A total of five raters

who came from professional psychology master's students acted as raters for the measurement
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procedure. This measurement aims to ensure the validity of the measurement procedure to be
carried out. Researchers want to ensure that the challenges given are in accordance with the
measurement objectives. Through Aiken V analysis, it is known that the measurement procedure
obtains a V value of 0.8. This indicates that the measurement procedure developed is considered

capable of describing the specified measurement targets.

The research was carried out on January 16 2022, at the PWWM Muhammadiyah DIY Building Hall,
Jalan Gedongkuning. Research starts at 09.00 to 15.00 WIB. A total of |9 participants participated in
the research, with details of 10 in the experimental group and 9 in the control group. The division of
participants into two groups was carried out using a simple online lottery application. This draw was
carried out to ensure that both groups were on equal terms. The trainer who delivers the module is

a trainer with more than 10 years of experience with a bachelor psychology degree.

The control group received placebo treatment in the form of training that was not related to
teamwork, namely Psychological First Aid training for Disaster Volunteers. This training material
changed from what was planned, namely public speaking training, because based on input from the
volunteer coordinator, the participants needed additional skills related to work in the field as disaster
volunteers. This proposal was accepted by the researchers and ensured that all material and
procedures in placebo training were individual and did not involve teamwork activities at all. This
treatment aims to strengthen the internal validity of the research by avoiding compensatory

competition or demoralization (Creswell, 2015).

After participating in the training and placebo intervention, both groups underwent a process of
measuring problem-solving abilities in situations of high uncertainty using traffic jam and bomb disposal
simulation games. The completion times for the two games from each group were recorded and then
compared to determine differences in problem solving abilities. Meanwhile, the team's work process
during task completion was recorded and rated by three trained raters using tools that had been

developed by researchers.
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Results

The researcher administered an additional test to assess whether Team Development training led to
a substantial increase in knowledge before proceeding with a distinct evaluation based on the
observer's appraisal of the performance and process of both the experimental and control groups.
Utilizing the Wilcoxon test for analysis, a Z value of -2.668 was obtained, accompanied by a two-
tailed Asymp. Sig. of 0.008 (<0.01). This indicates a highly significant difference between the pre-test
and post-test scores. Specifically, the post-test score surpasses the pre-test score, signifying a
substantial enhancement in participants' knowledge attributable to the Team Development training.
The discernible difference in values between the pre-test and post-test is visually depicted in Graph

Knowledge Test Score

100
80
60
40
20
0

0 1 2 3 4 5 6 7 8 9 10

—@— PRETEST POSTTEST

Graph | : Participant Knowledge Pre-test and Post-test Scores

Graph | shows that all participants who underwent training experienced improvement in their
knowledge test scores. Participant number | showed the lowest increase in score with 40 points,
while the highest growth was observed in participants 2 and 9 with an increase of 65 points.
Additionally, the comparison of task completion time between the experimental and control groups

is depicted in the graph below.

1014



Journal of Educational, Health and Community Perwira,
Psychology Vol 12, No 4, 2023 E-ISSN 2460-8467 Hidayat.

Task Completion Time Difference (minute)

m Control Group m Experiment

29
13
. 6
3,5
B e

Task | Task 2

Graph 2. Task Completion Difference Between Control Group and Experiment Group

Graph 2 shows a difference in task completion time between the control and experimental groups.
The experimental group completed the task 3-4 times faster than the control group. This means that
team development training effectively improves team performance for task completion in terms of

task completion time.

While related to the task completion process, the same observer team observed the control and
experimental groups using a validated observation instrument. The results of the observation
assessment were then analyzed using the Mann-Whitney technique with the help of the SPSS
application. The statistical analysis showed that the Z value was -2.612 with Asymp. The Sig. (2-tailed)
was 0.009 (<0.01), indicating a significant difference in the assessment scores of the task completion
process between the control and experimental groups. The experimental group scored higher on

task completion process assessment than the control group.

This study utilized two statistical analysis techniques. The first technique, Wilcoxon, was used to
determine the differences in knowledge test results between the pre-test and post-test of the
experimental group. The second technique, Mann-Whitney, was employed to identify the differences
in assessment scores from the task completion process between the control and experimental

groups. Table | presents the results of both analytical methods.
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Table |
Statistical Analysis Result

Analysis Technique Z p Description

Wilcoxon -2.668 0.008 There is a very significant difference

Mann-Whitney -2.612 0.009 There is a very significant difference
Discussion

The experimental results show a significant difference between problem-solving abilities and the
quality of teamwork processes in the control and experimental groups. These findings indicate that
the team development intervention provided significantly impacts the two team variables. This
experiment organized interventions into two main components: team training and team building. The
primary aim of team building is interpersonal processes, while the primary goal of team training is
team competence (Lacerenza et al, 2018; Perwira & Widarnandana, 2022). This interpersonal
process includes role clarification, problem-solving, interpersonal relationships, and setting common
goals. Additionally, team training focuses on developing competencies related to coordinating tasks,

diagnosing problems, and sharing skills and knowledge relevant to the tasks at hand.

Improving the team's ability to complete tasks is achieved through a team training intervention
strategy. The activity in this training session is sharing knowledge and skills and practicing identifying
and solving problems together. In addition, the team's ability to coordinate tasks is also trained
through communication game activities that hone group members' skills to communicate effectively
in completing tasks. The trainer has a material delivery session at the end of each activity to

strengthen the insights the participants got from previous activities.

Improving the quality of teamwork processes is achieved through interventions that target
interpersonal relationships between members. A personal disclosure session where participants open
up to their new partners can build a relationship based on better mutual trust that supports their

interactions in tasks in the measurement session. Clarity of roles and objectives that are shot through
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the ability to develop the ability to set goals (goal setting) enables the team to set group goals

effectively and work together to achieve these goals.

This study's results align with the research on team building and training, which are reported to
impact teamwork processes and team effectiveness. In the conceptual framework of work teams
proposed by Kozlowski, (2015) team effectiveness can be seen from input, process, and output. Team
input includes group members' task structure and composition, including differences in skills,
personality, and abilities. Meanwhile, the team process team output consists of the team's ability to
achieve its goals and the satisfaction of team members. The third aspect of the group, namely the
team process, is the component most widely discussed by researchers, considering that this aspect
determines how the team's input is processed into output following the group's goals. The process
team aspect consists of team cognition, affect, and behavior. The three elements of the team process

that emerged in this study will be discussed separately.

The first aspect is the aspect of team cognition. In an effective team, a common way of thinking among
group members is called a team mental model. The similarity of this way of thinking will accelerate
the resolution of a problem. The team mental model is fundamental for a team, especially for teams
working in urgent situations, because it will streamline group performance when time and
circumstances limit them from communicating intensively (Lim & Klein, 2006) Much research
supports the finding that team mental models are positively related to team performance and team
processes, for example (Burtscher & Manser, 2012; Gardner et al., 2017; van den Bossche et al.,
2011). According to Toader & Kessler, (2018) mental models can be formed by providing exposure
to the same information. The various joint activities the subjects went through could give direction

to the same information on the topic to stimulate the mental model team.

The second aspect that develops in an effective team is the team affect or how a positive atmosphere
is built. Team affects refers to how comfortable group members feel with the atmosphere in their
team. This aspect also includes interpersonal relations, communication, and also psychological safety.
Psychological safety is the feeling of security for group members to be in their group (Edmondson &
Lei, 2014). This aspect was found to affect group performance. For example, what was reported by
Frazier et al.'s (2017) in their meta-analysis study proved that psychological safety could lead to
positive team outputs, including team performance as also reported in Fyhn et al.,, 2022; Kim & Bell,

2023; O’Neill & McLarnon, 2018.
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The constructive discussions that emerged in the experimental group indicated the existence of team-
trust which is known to be very positively related to team performance. As stated by Knight &
Eisenkraft, (2015), sharing positive views and feelings between group members can increase social
integration within the group which will ultimately have a positive effect on task performance. The
training intervention in the experimental group fostered positive emotions in the team so the
performance of the experimental group was better than the control group. In line with this, (Davis
et al,, 2022) also stated that team training often has no long-term effect because it ignores positive

affection or emotional factors in the training menu

In this study, the experimental group had a higher work process score than the control group
regarding established assessment indicators such as communication and collaboration. The observers
recorded a constructive two-way discussion process in solving problems that involved all group
members. This indicates that positive affect is decisive in achieving group goals. Knight & Eisenkraft (
2015) revealed that positive affect supports the emergence of social integration and is positively
related to team performance. This aligns with findings (Beauchamp et al., 2017) which reveal that
interventions that increase trust between personnel are proven to improve individual performance
in teams. This is also in line with the findings (Pollack & Matous, 2019) found team building with self-
disclosure intervention media increased the comfort and intensity of communication between team

members.

Team cognition and positive team are interrelated and give rise to team behavior. According to
Kozlowski (2018), there are three vital team behaviors: coordination, communication, and
cooperation. The three team processes in the form of team behavior appear in the teamwork process
in completing group assignments. Based on observational notes, constructive communication
emerged in the experimental group while doing the task. This process was seen in constructive
discussion as the group attempted to complete the two tasks. Communication intensity is known to
have a positive impact on team performance because communication eliminates boundaries between
individuals. Szabo et al., (2023) found that communication intensity prevents poor team performance.
Furthermore, Eisenberg et al.,, (2021) found that intensive verbal communication can increase the

perception of closeness between members, which has a positive impact on team performance..
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There are several notes to improve the quality of similar research in the future. With the main goal
being to reveal team building instantly, it would be more suitable if the subjects involved in this
research didn't know each other. In this study, it was not easy to realize because some volunteers

already knew one another.

Conclusion

Drawing from the findings of this study, it is evident that team development training can significantly
improve group performance in problem-solving skills. Furthermore, the interventions have also been
proven to significantly improve the quality of the team's work processes. Team development training
can be given to teams deployed to their work areas, especially for newly formed teams, to help the

work team work more effectively.
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