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To adapt to changes in digital transformation and related Learning and Working 4.0, laboratories in engineering edu-

cation must leap forward and employ well-thought-out pedagogical designs. This includes digital laboratories that in

return change social dynamics and interaction patterns of students. This contribution takes the first step of examining

gender-specific teamwork and leadership of groups conducting a digital laboratory in fluid mechanics. Self and external

evaluation of perceived teamwork of team members (TMs) and leaders (TLs) was analyzed. Furthermore, possibilities for

improvements were evaluated. A mixed-methods analysis was performed with respect to gender and role to assess whether

differences occur. Conclusions show considerable homogeneity between genders and roles and identify communication as

most important point of improvement.
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1 Introduction

Engineering education is currently facing the challenge of
integrating Learning and Working 4.0 in order to catch up
with the accelerating development of the digital transforma-
tion in industry as well as overall progress of society. Dig-
italizing laboratory courses bears several advantages such
as making the invisible visible [1], increasing experimental
freedom [2], and making remote, time-independent learn-
ing possible. Instructional frameworks like constructive
alignment (CA) [3] help to structure learning experiences in
a meaningful way. Even though, hands-on work cannot be
readily replaced in remote or virtual laboratories, this void
can be filled with new intended learning outcomes (ILOs).
For instance, this can be realized by employing a higher
level of autonomy of inquiry learning [4]. Felder and Brent
[5] point out that detailed script-based experiments provide
students with misleading experiences because professional
life in engineering is about dealing with ill-defined problems
while having incomplete information. Existing problems
shall be solved quickly and independently. This conflicts
massively with cookbook-like manuals that are often used
to verify knowledge that has already been acquired in the
preceding lecture.

The 13 fundamental objectives of the undergraduate engi-
neering laboratories by [6] or the expanded list for Work 4.0
by [7] can be used as a baseline to develop a broad range
of addressable ILOs. Still, Borrego and Cutler [8] state that
the assessment of CA in engineering and related fields is
underreported. This especially applies to interdisciplinary

work, ethics as well as the design of learning environments
and digital laboratories [9-11]. May [12] and Jahnke [13]
emphasize that CA as well as its evaluation need to reflect
the technical and social/socio-technical aspects of laborato-
ries. Updating the pedagogical part of engineering education
and laboratories requires looking further than employing
well-thought-out educational designs; it must acknowledge
where society stands and incorporate the requirements for
society to move on.

Beddoes and Panther [14] report that teachers in engi-
neering education rarely (if ever) think about teamwork,
how teams are built, encouraged to work together, and
what makes the work of several yield effective and efficient
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outcomes. Especially considering gender and minorities,
apparent differences can be spotted. Beddoes and Panther
[14] find massive lacks in foresight, planning, and in some
cases even action against better knowledge concerning
teachers in engineering education setting up tasks and
projects revolving around mixed-gender teams working
together. Thus, a first step of creating assessments of labora-
tories engaging in Learning and Working 4.0 shall address
the social and socio-technical elements of laboratory work.
In this study, teamwork is focused. A digital laboratory on
fluid mechanics was used to evaluate the perceived team-
work of groups with randomly selected leaders to create a
better understanding of team ratings. Differences concern-
ing gender and leadership are focused and discussed. This
is supposed to help teachers to better understand tenden-
cies and possible biases when members of a team assess
themselves or are assessed by their peers. This is especially
important if peer-assessment influences the grading of large
group projects spanning over several weeks — as it is the
case in a subsequent course of the students of this study —
where the teachers’ insight into the group dynamics and
development is hindered by the scope of the project itself.

2 Literature and State of the Research

Behavioral differences based on gender have been a long-
standing focus in sociology for decades. In this context,
a distinction between male (M) and female (F) students
is drawn. Nevertheless, the field has become progressively
intricate in light of societal advancements. Initially, it is
essential to note that the effect size (Cohen’s P) of the
variable ‘gender’ concerning learning is P = 0 [15]. While
existing literature on teamwork, leadership, and gender does
not explicitly address the completion of digital laboratories,
the only discernible distinction lies in the fact that students
do not engage in hands-on activities within the physical
laboratory but rather work on a computer.

Eagly and Carli [16] report in a meta-study a significant
difference in styles of leadership. However, whether differ-
ences basing solely on gender truly exist, is still strongly
debated as studies lead to inconclusive results. Jonsen et al.
[17] suggest that research on gender differences in manage-
ment are not conclusive “due to a nonlinear combination
and interaction of causes — including stereotypes, expec-
tations, actual gender differences, individual differences,
and cultural context — ...” [17, p. 564]. To approach this,
leadership must be understood in the context of gender
differences. Rowan-Kenyon et al. [18] find that leadership
is coined and exerted differently. In a “male notation” it
includes managing the teamwork, setting up and running
meetings and overseeing the progress while the “female
notation” revolves around facilitating collaborative tasks,
taking responsibility for team dynamics and contributing
to the team(-synergy). This correlates with [19] reporting
that male team members (TMs) tend to rate female team

leaders’ (TLs’) task-oriented leadership rather poorly while
rating their leadership in terms of group-bonding and
intergroup relationships highly. Stump et al. [20] and Rosch
and Collier [21] agree with this notion as they found that
female TMs are more engaged in learning collaborations
and more motivated to lead groups than males are. The
leadership-self-efficacy of male and female does not differ
according to [21]. This is supported by De Paola et al.
[22] who report on a study conducted on leadership at
an Italian university. They found female led teams to be
performing significantly better. However, male and female
leaders themselves do not perform significantly different in
terms of grades. The authors remark regarding the better
team performance: “[W]e find that the positive effect of a
female led team is mainly driven by the better performance
of team members (TMs), with female team leaders (TMs)
who react more to female leadership, while the performance
of female leaders is slightly worse” [22, p. 20]. The authors
attribute this to a higher effort by females to organize and
lead the team at the expense of time they could have used
for self-improvement otherwise.

Regarding evaluation, De Paola et al. [22] found that male
TMs tend to evaluate female leadership worse than female
TMs. Lastly, the study states that female TLs are aware of
their effort as leaders but lack some awareness on their
efforts’ effectiveness. Thus, basing on effort put in only, they
tend to evaluate their peer’s efforts worse than male TLs do.
These assessments are in good agreement with Strom and
Strom [23]. They report in a study on High School students
in the US that self and external evaluation of teamwork in
study groups of female TMs is higher than that of male
students. This is supported by Rosch et al. and Kaufman
et al. [19, 24] concluding in their studies about leadership
and gender in engineering education that females are rated
higher than males in self- and external evaluations. How-
ever, both also report that the difference between self- and
external rating with respect to gender is not significant.

Furthermore, Kaufman et al. [24] report that inflated
self-ratings, in case the peer-assessments are relevant for
grading, are quite rare. On the contrary, deflated self-ratings
are much more prevalent and should be accounted for
by weighing external ratings as grades awarded by the
teacher strongly correlate with the peer-assessment. Strom
and Strom [23] also remark the importance of heteroge-
neous grouping to encourage learning from one another,
raising female awareness on their skills. Furthermore, know-
ing that peers evaluate each other also motivates students to
participate and make an effort due to the personal responsi-
bilities. However, teamwork dynamics are often disregarded
in higher education as Beddoes and Panther [14] report in
an interview study with teachers in different fields of engi-
neering education. They found that teamwork is desired, but
criteria for fruitful and healthy teamwork are -sometimes
against the teachers’ better knowledge - not followed.

Especially gender is not accounted for in teamwork in
engineering education as several teachers in [14] report that
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they do not think about it or even allow for female students
experiencing bad teamwork arguing the earlier female
students encounter these cases the more time they have
to “toughen up” for their career. However, in these cases,
students are not provided help or guidance to learn what
to do in such situations, leaving issues unresolved. These
issues are confirmed by [25] examining team dynamics and
working roles taken on by STEM students and found that
roles are often segregated by gender, e.g., male students
perform hands on tasks and female students take notes and
take care of organizational matters. Furthermore, female
students often report about less inclusion within the group,
respect, and being heard less. This shows the dire need for
further recognition, improvement, and development.

Most studies are comparable to this work as they exam-
ined the influence of gender on the perception of team-
work and leadership of undergraduate engineering students
[18-21, 24, 25]. One study also included postgraduate stu-
dents and interviewed three teachers [25]. Another study
was involved undergraduate economics students [22] and
one focused on the perception of high-school students [23].
The social and ethnic backgrounds of the students were
examined in four studies [20, 21, 24, 25]. The size of the
cohorts varied between 78 [25] and 513 [20].

3 Research Questions

This contribution shall embark on the evaluation of stu-

dents to find out whether gender differences within the

perception of teamwork occur during the joint laboratory
work, differentiated with respect to the role students held:

TL or TM. Furthermore, possible discrepancies between self

and external evaluation must be covered. The following null

hypotheses are covered:

1. The self-evaluation of female students is not poorer than
the self-evaluation of male students.

2. The evaluation of female teamwork by her peers does
not differ from the evaluation of male teamwork by his
peers.

3. Female students’ evaluation of their TL’s teamwork does
not differ from male students’ evaluation of their TL’s
teamwork.

a. The evaluation of a female TL by a male TM is not

poorer than the evaluation by a female TM.

b. The evaluation of a male TL by a male TM does nt

differ from the evaluation by a female TM.

The alternative hypothesis for 1. states that the self-
evaluation of female students is poorer than self-evaluation
of male students. The alternative hypothesis to 3a. expresses
that the evaluation of a female TL by a male TM is poorer
than the evaluation by a female TM. For the other hypothe-
ses, the alternative states that there are significant gender
differences in each evaluation.

Furthermore, the research question “What improvements
in terms of teamwork do engineering students identify for

themselves when working in cross-reality laboratories?” was
asked to find out which aspects of teamwork in digital
laboratories require more attention by supervisors.

4 Method and Materials

This part is structured into the sampling of students, a brief
description of the laboratory course and the specific labora-
tory on which this work is based on. Finally, the questions
asked are presented.

a. Sampling

Polled were 100 students (56 male, 44 female) of Chemical
and Biochemical Engineering at TU Dortmund University
within the winter term of 2021/2022. The experiment is part
of a non-graded laboratory module held in the 3rd semester
of study. The evaluation was conducted after the labora-
tory has been completed and was not required to pass the
ungraded laboratory.

b. Laboratory Course

The laboratory experiment aims at providing a more
autonomous learning environment utilizing scenario-based
learning (SBL) [26, 27] to provide the opportunity for lead-
ership to be necessary and thus developed. A Desktop-VR
experiment was provided for download. Further informa-
tion on development and implementation of the laboratory
can be found in [26]. No script was provided and no pre-
experimental colloquium was conducted. On the first day of
processing time, the students received an unclearly-worded
e-mail roughly outlining the students’ tasks. In that e-mail,
one student was selected to be TL and organize the group’s
time and working schedule as well as to correspond with the
laboratory instructor. The laboratory was set up in an SBL
approach with an open inquiry to foster the autonomy of
the students. The instructor assumed the role of a supervisor
within a company and the students were regarded as newly
employed engineers remotely controlling a digital twin of a
physical real setup.

The students are expected to extract all subtasks from the
e-mail and to organize their conduction of the laboratory
by themselves. They are supposed to measure a pump’s
characteristic curves and to implement a model based on
their acquired knowledge from the course Fluid Mechan-
ics I to compare these sets of data. The suction height and
emptying time of a tank shall be determined. Considering
the students being in their 3rd semester, their expertise in
engineering was rather limited. Thus, they had to search for
appropriate literature themselves with little prior knowledge
on how literature search works. There were also fish swim-
ming in the tank, but the students were not informed about
this in advance. The emptying of the tank hid an ethical
dilemma as the students were told, they remotely controlled
a physical setup which implies the students would kill real
fish inside the tank.
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Due to this setup, it was examined whether students
would draw a connection between an abstract theoretical
digital twin and the real-world implications of an actual
digital twin. This topic was discussed during the reflection
session following the students’ presentation to enhance
their awareness of hidden or abstract ethical dilemmas they
may encounter in a highly digitized industry 4.0. Further
details on instructional design and laboratory content are
available in [26, 27]. More details on the ethical dilemma
are offered in [27].

After the processing time ended, the students handed in a
presentation for the board of managers. After possible revi-
sion, the students filled in an questionnaire asking them to
rate their perceived performance. The students presented
their results to the supervisor who after asking content-
related questions ended the scenario and lead a focus group
discussion on experiential learning. Lastly, a second ques-
tionnaire polled students to assess how well they could
transfer acquired understanding, determined their percep-
tion of ILOs as well as their own accomplishments and
development, and asked for free-text responses as to how
they would have improved on their performance and what
they would have wished for data collection [26].

The second questionnaire included quantitative 7-point
Likert-scale questions on teamwork distinguishing between
TL and TM:

1. How do you evaluate the teamwork of the TL?

2. How would you rate the teamwork of TM 1 (first name
alphabetically)?

3. How do you evaluate the teamwork of TM 2 (first name
alphabetically last)?

The data was analyzed using the statistics software R 4.2.3
[28]. Due to the data not being normally distributed,
hypotheses were tested using the Brunner-Munzel test [29].
The test calculates the tendency of a group (A) to yield
larger values than another group (B). This may be inter-
preted as whether a random person drawn from group A
yields a greater value than a random person drawn from
group B. The effect size (P) is determined by calculating the
probability of this being the case.

To gain more insights as to what issues may have to be
overcome, the free text question “What could I or my TMs
have done better concerning teamwork?” was added.

The answers were evaluated by inductive qualitative con-
tent analysis according to [30]. Inductive categories are
created based on the available content in which the answers
are clustered. Applicable codes were set to be as small as a
single word and as large as an entire answer. It is also possi-
ble that one answer contains several codes, certain phrases
may even be coded into two separate categories.

5 Results

Results are divided into quantitative results obtained by
statistical testing of hypotheses formulated in Sect. 3

Table 1. Statistical values obtained by the Brunner-Munzel test for
the null hypotheses.

Hypothesis  p-Value Test df Effect  KI(P)
statistic size P

1 0.167 0.973 93.726  0.551 [0.447, 0.654]

2 0.552 0.595 186.832  0.552 [0.447, 0.654]

3 0.325 0.99 92.803  0.554 [0.446, 0.663]

3a 0.888 —1.244 27 0.377 [0.175, 0.58]

3b 0.71 0.377 26.33 0.377 [0.333, 0.742]

and qualitative results obtained by analysis of free text
answers.

a) Quantitative Results

Received answers were not normally distributed. All
questions followed the same pattern of evaluating perceived
teamwork with distinctions made in sublevels concern-
ing, role, gender as well as self- or external evaluation.
Tab. 1 presents the results of each null hypothesis intro-
duced in Sect. 3 including its empirical significance level
(p), the Brunner-Munzel test statistic, degrees of freedom
(df), effect size (P), and confidence interval of the effect
size (CI(P)). Regarding the p-values, all hypotheses cannot
be rejected to a significance level of 0.05. Thus, regard-
ing (1), no significant difference between male and female
self-evaluation regarding one’s own teamwork is observed.
Regarding (2), the external evaluation of perceived team-
work of male and female TMs, regardless of their specific
role shows no significant differences. Regarding (3), the
evaluation of the teamwork of TLs, regardless of their gen-
der, differences whether male or female TM evaluate the TL
are not significant.

To further specify this and investigate whether the effect
holds true when differentiating between the TL’s gender null
hypotheses 3a and 3b were evaluated. Null hypothesis 3a
yields a comparatively low effect size of P = 0.377. Thus,
in this sample, the teamwork of female TLs is not evaluated
worse by male TMs compared to female TMs. On the con-
trary even, one could argue that this null hypothesis may
be worded towards the wrong direction. It may be possible
that male TMs tend to evaluate a female TL’s teamwork bet-
ter than female TMs. Lastly, null hypothesis 3b switched the
gender of the TL and this hypothesis cannot be rejected as
well. Thus, no significant differences can be found between
male and female TMs evaluation of the teamwork of male
TLs.

b) Qualitative Results

In total 36 students (21 male, 15 female) answered the
optional free-text question as to what they or their group
could have done better in terms of teamwork. It should be
noted that the ratio of male and female students between
the all polled students and those who answered the free text
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Figure 1. Absolute amount of codes attributed to each identified category by male and female

students.

question is quite similar. Six categories have been created
inductively into which 34 (23 by male students, 15 by female
students) identified codes have been clustered. Replies were
coded onto several categories if eligible. A seventh category
collects answers that were not evaluable (ambiguous or not
answering the question). Ambiguous responses like “-”, “X”,
“/” could not be distinguished between “no answer” or “no
improvement”. Answers that missed the question are, e.g.,
“Being less stressed out myself”, “I was a lot slower than my
TMs. I got to get faster.” The structuring differentiates for
global amounts, and gender. Fig. 1 shows the total amount
of codes differentiated by gender. Tab. 2 displays the rela-
tive amount of codes per answers of each gender. Firstly, the
identified categories show how broadly the term teamwork
may be defined.

The overall most common category is “no improvements”.
It is striking that about every third male student answered
that while not even every fifth female student did. The stu-
dents remarked positive aspects like even work distribution
or synergy effects of group work instead of critiquing issues
or simply stated that everything was fine the way it was.

The next most common category is “communication’,
which is rather evenly distributed between male and female
students. The relative frequency the answer arose lies in
a similar range with about 27 % and 21 % for male
and female students, respectively. Besides the short answer
“(better) communication” which was replied three times,
students also remarked being more active in scheduling,

female students were considerably
4 more concerned with time manage-
ment as a part of the teamwork that
should be improved. Short answers

0 4 like “time management’, “schedul-
| ing” were referred to four times. Fur-
ther remarks were being more active
in scheduling (c.f. communication),
@ starting earlier and timely planning.
& The fourth category is “work dis-
tribution”. The category is mostly
referred to by male students — abso-
lute and relative frequency - with
answers like better distributing work
and offering each other help more
often, quicker planning and distributing or criticizing
another TM for not being active enough.

Working morale was only referred to twice as students —
one male and one female - replied that they could improve
their commitment and working approaches. Lastly, one male
student replied that the group should do more research to
improve their teamwork.

6 Discussion and Outlook

Regarding the quantitative results, all five null hypotheses
posing no significant differences within the evaluation of
teamwork, could not be rejected. Considering the effect sizes
for the hypotheses 1, 2, 3, it can be observed that they are
close to 0.5. For the data at hand, only small gender differ-
ences regarding leadership and the perception of teamwork
within the digital laboratory were observed. The absence
of significant differences between self- and external ratings
between male and female students is in good agreement with
[19, 24].

However, with an effect size of P = 0.377, null hypothe-
sis 3a slightly deviates from this pattern of small effect sizes.
Thus, for the observed sample, male TMs seem to tend to
evaluate a female TL’s teamwork better than female TMs do
which is in agreement with [19, 22-24]. This could be due
to male TMs valuing the higher effort female TL put into
the social stability and organization of their group, as [22]
stated, higher than female TMs do. Combining this with

Table 2. Relative distribution of the identified categories differentiated by gender (36 students, 21 male, 15 female, 34 evaluable codes;

absolute frequencies in brackets, 23 by males, 11 by females).

No improvements Communication

(10) ®) (7)

Time management

Work distribution Work morale Literature search

(6) (2) (1)

Female (11)
Male (23)

18.18 % (2)
34.78 % (8)

27.27 % (3)
21.74 % (5)

36.26 % (4)
13.04 % (3)

9.09 % (1)
21.74 % (5)

9.09 % (1)
4.35 % (1)

0.00 % (0)
4.35 % (1)
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male students’ notion of leadership (c.f. [21]), it is possible
that male TMs would not have put the same amount of effort
into the team bonding and collaborating as their female TL
did. Thus, they may be led to appreciate the effort more
than a female TM would considering the female TM shares a
more similar notion of leadership, and “expects” this kind of
leadership. Considering only overall success was important
(this laboratory is not graded), teamwork and coordination
of tasks were crucial. Regarding hypothesis 3b, the effect size
is again close to 0.5 leading to the same conclusion drawn
for the hypotheses 1-3 which is also in good agreement with
the results of [19, 24].

If no gender biases occur, it could be expected that no
relevant gender differences between TMs arise if all stu-
dents show each other that they are committed to complete
the laboratory successfully. In an ungraded laboratory, the
assessment is not superimposed with the unwillingness to
make one’s peers look comparatively poor, nor is there an
incentive to downplay another’s performance in order to
achieve a better grade, even though this effect is shown
to occur rarely [24]. However, as stated previously, these
groups were not selected at random but could form freely
with the only limitation being the size of three. Still, groups
of two could be joined by another student introducing
another unobserved variable into this research as whether
students know each other and chose forming a group delib-
erately, was not assessed. Thus, assessing a lesser-known
student may lead to distortions when compared to assess-
ing a friend, especially if the students evaluate their peer’s
teamwork, as they perceived it.

The similarities of assessments may also arise due to
differences in strictness when it comes to leadership and
gender-specific leadership notations as [18] pointed out.
Considering the students are of similar age and essentially
in the same position as they conduct a mandatory labora-
tory, one could imagine that a student randomly chosen to
lead may take on his or her role more or less strictly or
seriously depending on their personality and the groups’
dynamics in particular. Furthermore, this agrees with [19]
that a TL seeing oneself as TL significantly influences the
TMs’ perception and recognition of the TL being the leader.

Regarding the qualitative part, male students seem to
be pleased with the teamwork within their groups. They
identified possible improvements mostly around commu-
nication and work distribution. Furthermore, it should be
noted that one reply may be coded onto several categories.
This is insofar relevant, as this overlap describes interactions
within the groups. For instance, poor work distribution
may be due to poor communication or vice versa. Whether
the work distribution or the communication constitutes the
main contribution of the issue could mostly not be dis-
cerned by the respective answers due to the answers being
short. However, given the assumption of a stronger orienta-
tion on results rather than teamwork (c.f. [22]), a case for the
work distribution could be made. This is further supported
since the third main aspect “time management” is much less

prevalent. Thus, this may support the notion that the male
students’ perspective of improving teamwork is less about
the organizational part of teamwork but rather focuses on
the results teamwork shall yield. This could be supported by
the types of answers given by male students like the quote
cited above “I was a lot slower than my teammates. I got
to get faster.” This is further supported by comparing these
results to the general understanding of male and female
students as to what leadership actually is.

Comparing this with the results by coding the replies of
female students, one could argue that the organizational part
of teamwork is more important for female students than
the focus on the results as time management, communica-
tion make up about 63 % of their codes. However, a certain
overlap is present again, lowering the possible effect. How-
ever, the limitation of this qualitative analysis has to be kept
in mind since the absolute frequencies of several categories
were rather small (<6). Thus, the relative frequencies should
be understood as a tendency rather than reliable figures. The
possibility of a certain preselection of students regarding
the qualitative results cannot be excluded. The question was
optional which means, students that are more engaged or
those which have had particular experiences regarding their
groups’ teamwork (positive or negative), may have been
more likely to respond. However, even mandatory replies
may be circumvented by typing out a single character or
“no answer’, thus a self-selection of participants answer-
ing such questions must in many cases be accounted for.
Thus, it should not be assumed that the sample of 36 stu-
dents is representative for the 100 students that completed
the laboratory. Still, possible (dis-)advantages that may or
may not arise from certain group compositions should be
brought to the instructors’ attention as it influences a group’s
performance strongly.

In conclusion, this study found no significant difference
between the self-evaluation of their teamwork by male and
female students. Furthermore, no significant gender differ-
ences were detected in the evaluation of the teamwork of
one’s peers. Male and female TMs do not rate their TL’s
teamwork performance significantly different. The team-
work of male TLs is not significantly different rated by male
and female TMs. All these effects also show rather small
effect sizes. Furthermore, the teamwork of female TLs is not
perceived to be significantly poorer by male TMs than by
female TMs. On the contrary, the effect size in our sam-
ple indicates that the teamwork of female TLs may even be
perceived better by male TMs than by female ones. This
could be attributed to the larger effort in teambuilding and
organizing female TLs put into their team. However, further
in-depth coverage of such an effect is needed in future work.

The qualitative part found categories reaching from
no improvements over communication, time management,
work distribution, working morale up to literature research.
A slight tendency may be discernible that female stu-
dents identify possible improvements within organizational
aspects of teamwork, especially time management and
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communication while male students tend to identify aspects
of teamwork catering towards the results to be achieved like
work distribution and efficiency as possible improvements
with the social part of teamwork being less prevalent. This
also corresponds to the general notions of leadership male
and female students hold. This raises the question, whether
specific gender differences in the rating of teamwork — in
this and in other studies — is largely influenced by different
interpretations and thus expectations on leadership.

Future work will revolve around in-depth analyses of
leadership, social dynamics as well as roles within teams to
explore this question. An expansion of the research onto the
whole laboratory module is possible as well as integration of
a larger group work module that in part utilizes self- and
external evaluation talks for a more precise assessment of
students’ performance influencing grading. On this basis an
effort can be made to design group work and projects in a
way that students are supported and presented a learning
environment which caters to learning team working skills
rather than just sitting together working without having the
opportunity to improve or resolve conflicts properly if they
arise.
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Symbols used

CI(P) [-] confidence interval of effect size

df [-] degrees of freedom

p [-] empirical significance level

P [-] effect size
Abbreviations

CA constructive alignment

F female

ILO intended learning objective

M male

SBL scenario-based learning

TL team leader

™ team member
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