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Introduction 
Engineering classrooms have adopted team-based learning as a popular and effective 

pedagogy for a long time [1-3]. Given the booming of computer-assisted learning technologies, 
instructors could easily observe the different ways of interaction and collaboration across teams 
and among team members within the same team. Perhaps most of the time, the student teams 
function just fine. Yet instructors might actively or passively notice the existence of 
dysfunctional teams, where team dynamics were impaired, and team members developed 
negative attitudes towards one another [4-5]. Furthermore, in other situations, social loafing 
might exist within student teams but sometimes hardly get instructors’ attention [6]. When such 
situations happen, the benefits of cooperative learning are compromised and at risk [7].  

Scholars and practitioners have proposed ways of trainings to support student team success. 
Using Goal-Role-Process-Interpersonal-Relationship models, students wrote memos to reflect on 
their team dynamics and development [8]. Students can overcome potential tensions in teamwork 
through conflict resolution training [9]. The teamwork Failure Prevention Questionnaire, as the 
name suggests, is a instrument that can help teams potential weakness [10]. Instructors 
commonly use Tuckman’s team developmental model [11-12] to help teams understand team 
processes—to preview what the team might experience next and to move as quickly as possible 
to a higher level of functioning [13-15]. Due to first-year students’ lack of maturity and 
experiences working in multicultural teams, we wonder if the developmental models of such 
student teams could be categorized or essentialized as Tuckman’s model. In addition, literature 
pointed out the influence of individual differences on team dynamics, we are motivated to study 
in the context of multicultural teams so as to provide the opportunity for researchers and 
instructors to reflect and be mindful of growth-oriented and equity-mindset team building and 
training. Therefore, we propose the research question of this study: compared to Tuckman’s 
team developmental model, how did the dynamics/stages of first-year engineering 
multicultural teams evolve?  

In the following sections, we first synthesize the literature related to Tuckman’s Team 
developmental model to articulate the definitions and characteristics of the proposed stages. We 
will then summarize the relevant and pertinent critiques of the models. By situating this work in 
engineering education, we examine the research team’s positionalities. Further, in the 
methodology section, we describe the participants and context of this study, data collection and 
analysis, and some limitations. Afterwards, we present the team developmental stages students 
perceived along with their narratives and discuss the unique patterns that emerged in the two 
studied cases. We further discuss the discrepancy of the team development stages in the studied 
cases with Tuckman’s model with an emphasis on the impact of contextual factors associated 
with the learning envionments. Finally, we summarize our main critiques and arguments on the 
transferability of Tuckman’s model in first-year engineering student multicultural teams and 
offer some practical teaching suggestions for instructors.  

 
Literature Review 

Tuckman’s Team Developmental Model 
    This model proposes that a team typically experiences five teaming stages, namely, forming, 
storming, norming, performing, and adjourning [11-12]. In the Forming stage, team members 
are typically gathered together to work to complete task jointly. Although some dyads within the 
team might know each other, the whole team starts to establish team dynamics of interaction. 
Gradually, team members develop a better yet blurry understanding of the distributed expertise 



and diverse personality and characteristics of each other. Before fully internalizing and 
synthesizing the most appropriate way to work with others, team members might accumulate 
team conflict and friction. When the team conflicts become salient, the team enters the Storming 
stage. At this point, team members collaborate with tension and discomfort and might 
emotionally react to the assigned task and other members. Among course-based students, team 
members usually experience conflict as a lack of consensus on how to split the tasks and who 
will do each, which might discourage some people from actively and meaningfully contributing 
[16]. If the team generally resolves those conflicts, then the team gradually establishes new team 
dynamics and norms in the stage of Norming. Team members now adapt to learn how to work 
with people different from themselves. Moreover, people tend to be open to new ideas, allow 
alternative interpretations and approaches to solve tasks, and start to focus on execution [17]. 
The main characteristic of this stage is that the team develops the working mechanism to 
effectively guide their collaborative work with strategies and plans. Continued collaboration then 
leads to the fourth stage, Performing. At this stage, all members understand the expertise, 
position, working style, and personality of everyone to a certain degree. In addition, the team 
could prevent or even harvest from potential conflicts with constructive conversations. 
Adjourning is the last stage and refers to the period of time when the team disbands or finishes 
the project [11-12]. After successful team experiences, teammates share feelings of sadness, 
express a willingness to work more in the future, recognize and appreciate the importance of 
each other, and reflect on their teaming experiences together.  
 
Criticism of Tuckman’s Model  
    Evidence suggested that the Tuckman model was not applicable to all teams because teams of 
students and of management in organizations were formed for different purposes and contexts, 
which shaped the team development stages [16]. Tuckman’s team development model has been 
criticized for its overgeneralization for several two major issues: validity of linearity and 
inflexibility [17], and neglect of external factors [18-20]. Therefore, we concern whether 
Tuckman’s model could well capture the team dynamics of engineering student learning teams. 

Linearity and flexibility. The Tuckman model implied that all teams went through the stages 
in a neat and predictable sequence [11], which might violate the actual situation in working 
teams confounded by many contextual factors [21]. In Tuckman’s model, the termination of a 
team was assumed, but it was not true in many cases. For example, researchers who have 
established a long-lasting team, might run multiple projects simultaneously when making 
different progress, similar to other working teams of an organization [22]. Scholars also 
indicated the possibility that a team could start directly from the norming stage and might end in 
any of the other stages except forming [23]. Similarly, doubts were raised about whether a group 
would necessarily follow a fixed sequence and about the potential effects of external and 
contextual factors [24]. Furthermore, the model also suggested that the stages of group 
development must be completed before moving on to the next. However, it was argued that the 
stages could overlap and occur in a non-linear or cyclical fashion, and some stages might be 
skipped entirely or revisited multiple times [23].  

External factors. One explanation for the previous two areas of criticism falls on the neglect 
of external factors that influence the team dynamics. Kozlowski and Ilgen [19] proposed the 
following elements to understand a team’s developmental stages and dynamics: the environment 
that a team operates in, social and cultural norms that co-develop within a team, time limitation, 
and demographics of the team.  



Studies showed how team interactions were shaped by individual differences of team 
members, particularly in multicultural teams, such as age, cultural backgrounds and other factors 
[19, 21]. In addition, people’s perceptions of their team and teammates also influenced team 
development. For example, the storming stage expected the team experienced conflict, which 
contained three types: task conflict (what task to deal with), process conflict (how to deal with 
the task), and relationship conflict [25]. Yet, people might not realize the existence of all types of 
conflict and only emphasize one certain type of conflict while ignoring other types of conflict. If 
the team members were good friends, or if there was a high attractiveness bias, they might refuse 
to claim their team would go through the storming stages. In response to this limitation, 
researchers have proposed incorporating individual differences into the model [26], where an 
individual’s developmental process can be examined and integrated into the group's 
developmental process [19]. 

McGrath [20] suggested several external factors that could influence the team development 
stages, such as environmental stability, team size, resource availability, team goals, leadership 
style, and communication patterns. Environmental stability referred the degree to which the 
team’s environment was predictable and consistent – the development of a team might followed 
the patterns described in Tuckman’s model only when the teaming environment was relatively 
stable. Increased team size might result in more team management issues and conflicts, which 
was salient in the stroming stage. Tuckman’s model was developed for small groups and 
criticized for being not applicable to larger groups [19]. In this study, the student team size was 
four – matching Tuckman’s small group context – so any lack of fit of the Tuckman model was 
not due to team size. The resources available to the team, e.g. time, equipment, and information, 
would also influence the team dynamics. Depending on the team goals, leadership style, and 
communication patterns, the team might either get stuck in a messy situation and create conflicts, 
or develop team cohesion to work together to overcome issues caused by the limited resources.  

 
Research positionalities 

   As a research team, we are motivated to conduct this study because we all observe and 
participate in multicultural teams and recognize the different genres of team dynamics and 
developmental patterns. Three members of our research team are originally from different 
regions of Asia, and one member is domestic but with extensive experiences teaching and 
working with international students, scholars, and staff. Three out of the four authors are not 
native English speakers. As a team, we take on different educational roles that provide 
perspectives from the student, the teaching assistant, the instructor, and the administrator. 
Although every member of our team identifies as male, some are active members or allies of the 
LGBTQIA+ community, and we have experienced or observed particular team dynamics related 
to marginalization of members of that community. Our identities and experiences provide the 
lenses by which we interpret the social interactions among student teams under investigation. 
While we recognize and try to bracket the extent to which the intersection of our privileged and 
minoritized identities shapes our cognition and interpretation of student team phenomenon, we 
cannot be fully aware of how our implicit biases and beliefs project on this study. Nonetheless, 
the research team aims to analyze, interpret, summarize, and present the stories of our 
participants transparently and undistorted in a narrative form.  
 

Methodology 
Participants and Context 



  With the approval of our institutional review board (IRB), this study was conducted at a large 
land-grant, research-intensive PWI university in the Midwest. First-year engineering students 
enrolled in an engineering foundation course in the summer of 2022 were recruited. A majority 
of students in this course got ahead with their college study and a very small portion of students 
in this course was between their first- and second-year due to transferring into engineering 
majors. Specifically, we targeted to recruit participants who worked in multicultural teams, 
which included at least one international student. Althrough we acknowledge that all-domestic 
teams could also experience great cultural shocks and differences, we assume that the effect of 
cultural differences in teams having international students might be relatively easy to centralize 
in team dynamics. The motivation for this effort was to investigate if the classical model of team 
developmental sequence was appropriate for the contemporary context, where engineers are 
expected to work with different others and in multicultural teams [27]. As Tuckman’s model was 
proposed and generalized based on work in or before 1970s [11-12], and the work made no 
explicit mention of the demographics of the study participants, we assume the study’s teams 
were composed from a culturally homogeneous population.  
  The recruitment email in our study was sent out by the course instructor in the proceeding Fall 
semester of 2023, outside our research team. Although we had hoped to have more participants 
so that we could balance the sampling representation in terms of gender, race/ethnicity, 
international status, and native language, we were only able to recruit two participants 
successfully. After the interviews with the two participants, we also asked for referral to their 
classmates to join in this study, but this attempt at snowball sampling yielded no additional 
participants. The basic information of the participants and their teammates is presented in Table 
1 with self-identified pseudonyms. We want to declare that all the information in Table 1 was 
provided by the interviewee (Eric and Maxwell) with their best knowledge so that there exists a 
risk of inaccuracy. Note that the only two interviewees were male students, who might have 
different interpretions and perceptions of team dynamics different from female and non-binary 
students with less power, especially team conflict. By providing this information, we hope that 
readers could be informed of the unrepresented samples in this. study and use their own 
judgement to consider the transferability into other contexts. 

Students in the summer class were randomly assigned into ad-hoc teams at the beginning of 
the class for one week and completed one team assignment. Subsequently, students were 
reassigned into teams that remained together until the end of the term for another three weeks. 
Teams were formed using the Team-Maker tool [28] with the primary criteria being schedule 
compatibility and avoiding isolating women and students who are minoritized on the basis of 
race/ethnicity. The latter criterion was not met in the case of Team 1 in the table above. In this 
research, we only focused on the team development and dynamics of the permanent teams. The 
summer course was accelerated and intensive, condensing a 16-week course into a 4-week 
course, so teams needed to finish the term design project in the last two weeks working in an 
intensively active and collaborative learning environment. Besides drafting the team chart as the 
“Code of Cooperation”, student teams in this course were required to complete three team 
assignments and then collaborate on a term final project on the second half of this course. 

 
Table 1. Participant and associated team member summary 
Team Pseudonym Pronouns Race/ethnicity International 

student? 
Origin 

1 Eric He/him Hispanic No West-USA 



T1A She/her White No Midwest-USA 
T1B He/him White No Midwest-USA 
T1C She/her White Yes Europe 

2 Maxwell He/him White No Midwest-USA 
T2A He/him Native No Unclear-USA 
T2B He/him White No Midwest-USA 
T2C He/him Asian Yes South Asia 

 
Data Collection 
Data was collected via semi-structured, one-to-one interviews in the middle of October 2022. 
The interview protocol was developed to guide participant to reflect on their team experiences 
chronologically and capture their reactions to the team interaction and dynamics. We focused on 
soliciting significant milestones and key events from the participants and attempting to 
understand the roles of everyone in the team and how the person(s) influenced the dynamics. 
Therefore, we drafted the protocol based on the framework of Tuckman’s team developmental 
sequence model [11-12] discussed in the literature review section above. Our research team 
carefully examined and revised the interview protocol to ensure the quality, relevance, and 
accessibility of the questions [29]. We acknowledge the research design of this study might 
influence of participants' retrospective memory, which may have led to a biased recall of positive 
experiences and a downplaying of negative experiences, we attempted to mitigate this limitation 
by utilizing a semi-structured interview format that guided participants through Tuckman's team 
development stages. The first author conducted the interviews with the following guiding 
questions:  
• Could you please introduce yourself and your teammates regarding demographics? 
• Could you please discuss your first impression when interacting with your teammates? 
• Could you talk about how your team developed the team “Code of Cooperation”?  
• How did your team perform at the beginning? 
• Did your team encounter a moment of conflict or disagreement? What happened? 
• How did you resolve the conflict issues? 
• How were the team dynamics different from the middle to the beginning of the stage? 
• How did your team perform in the later stage? 
• Could you please discuss how did your team complete the final term project? 
• How did you feel in the end? Why? 

We also asked follow-up questions for clarification or more details, especially inquiring for 
specific examples to support participant’s claims. All interviews were recorded via Zoom.  
 
Data Analysis 
   Data analysis started by transcribing each interview audio file into verbatim, using Zoom’s live 
transcription option. Two authors manually examined and revised the transcription documents by 
listening to the recorded audio. After obtaining the clean interview data documents, we first 
noted our first impressions in memos and annotations, and then integrated them for further 
interpretations, using an interpretive data analysis model [30-31]. We then collaboratively and 
deductively coded the data [32, p.81] based on the definitions/descriptions of team development 
stages discussed above, namely, forming, storming, norming, performing, and adjourning [11-
12]. Due to the small number of data we had, we chose not to inductively seek the 
commonalities, but interpreted the results within the context of each team so as to allow a more 



profound understanding of the team dynamics, which might not be necessarily coherent or 
internally consistent [33-34]. Finally, participant quotes have been edited for clarity and 
readability in this article (e.g., grammar errors were corrected). 
 

Results 
Forming  

Once the student teams were formed, they were assigned to an ice-breaking activity, where 
students introduced themselves to other teammates with instructor-provided questions to 
understand each other better. This activity provided an opportunity to make a first impression on 
other team members, which was important for the team to get started [35].  

When asking about participants’ first impression of other teammates, Eric (Team 1) felt 
uncomfortable in the new team and indicated that:“First, the impression was awkward and team 
members were not very outgoing… It was just going to be socially awkward… I did not feel 
comfortable… After the ice-breaking, it just kind of got quiet.” On the contrary, Maxwell (Team 
2) got to know about his teammates beyond the first impression of their personalities. He 
explicated that:“They were probably not funny people, you know. They were sharp. Their math 
and science are well-established… T2A kept more to himself at first, so he was slower to open.”     

In forming stage, team members have relatively little knowledge about each others’ working 
styles and preferences, which might lead to inefficient planning towards finishing the project 
[16]. We further asked the participants about their initial strategy for the team assignments. Eric 
shared his experience of starting from scratch: 

“We didn't really have a plan and the most issue was who was going to do what…we 
didn't know the strengths of each other... The first thing we did was the map, but we 
never really had a full plan... I had no idea what T1C was doing for the project, and I 
said that in my [peer evaluation] review that I was unaware of what she was doing.”  

Although they did not know each other very well, Maxwell was still able to lead the team to 
initiate the strategy to distribute and execute the work with a plan. He stated: 

“They were good at problem-solving, and we could delegate tasks very quickly. We all 
knew we had different backgrounds, but we matched well… [we] read it (idea) aloud, 
spouting off ideas and like, ‘keep that one’, ‘don’t keep that one... I was the one who 
was organizing, So I was pointing out to look at those spots in the rubric. I was telling 
team number one to draw the diagram and telling T2B to dig into that section.”  

 
Storming  

We tried to examine the participants’ experiences of the storming stage featuring tensions and 
team conflicts. Although we used different phrases and even introduced the connotation of the 
three types of team conflicts to our interviewees from different angles, they reported minimal to 
no conflicts existed in their teams.  

Eric acknowledged the outcome of the project was good, and declared no team conflict:“I 
think because we know such short-handed on time. We just had to get along. But there were no 
conflicts or anything.” After we invited Eric to discuss more about the most pressing issue 
happened in the team, Eric asserted that poor communication could cause conflict:“I think the 
biggest conflict maybe could have been communication… Otherwise, it wasn’t an issue at all.” 

Maxwell, on the other hand, insisted no conflict existed in his team and everything went well 
as they planned their work on practical actionable items:   



“[We had] very little, but none [conflict] in most sections. Very little to no 
disagreement in how we’re going to lay it out because we only put things (action 
items) on paper. That was actionable… So there’s no reason to disagree with 
something practical and actionable… I deal with it on a regular basis.” 

 
Norming  
    At the norming stage, the team should be cohesive and works effectively together towards a 
common goal [11-12]. The team has developed a reasonable strategy to tackle their tasks [35]. 
Team members also know each other’s abilities and try to help each other with tasks [36].  
    After the first project, Eric’s team started with planning and became more interactive, which 
led to effective collaborative learning. He claimed:  

“We did not have any plans at the beginning. But then in the second project, after we 
had got an idea of what we were doing, we started planning out at the beginning. It 
helped us to become a lot more interactive when it came to plan for a group… We 
asked each other constantly.”  

    Maxwell mentioned five times that all team members had to be on time, and they were 
clear about their roles and worked together to achieve the same goal of finishing the 
assigned tasks based on the agreed plan.“According to the time and out goal, we had to 
work together, and each person knows [their] roles.” In Maxwell’s team, although they 
tried to rotate the roles of everyone at the beginning, team members’ roles were eventually 
switched into a more stable mode. He explained:  

“One of the things we changed from the first draft to the second draft of team code of 
cooperation was rotating roles every week. When we revised that we said delegating 
tasks [to each person] had a number of strengths. It’s not necessary to rotate roles. If 
you have strengths you could play into, lean into that and do better work with that 
than being assigned to new one every time.”  

Clearly, both teams later developed their own strategies to cope with team projects for creating a 
working plan and assigning members with fixed roles. 
 
Performing 

Team members in this stage have adapted to and become comfortable working together. They 
have established clear confidence lines of communication and tried to help each other with 
different tasks as they could now estimate the load and difficult levels of tasks [11-12].  

Eric expressed his attachment to the team and indicated that the team worked well later on. 
“[We were] kind of lucky getting closer...It (relationships) was more realistic... After 
we had that first project, we kind of got to know each other a lot more because we 
were meeting up for the projects… The later project was lot easier; I think. By the time 
we got to know exactly what you’re doing. The workload was lower except for the last 
part. But as a team, [we] did that together. That was the difference.”  

For Maxwell’s team, trust and cohesion grew as the team identity. He enjoyed the time with 
his team and reported:  

“We were so such good buddies! By the end of it that we just enjoyed the time 
together, and we forgot about the time we set. Like if we said we were going to be out 
of there by 11, we might have been walking out there at 2 AM with big smiles on our 
faces and all the work done.”  



In this stage, team members reach a strong sense of cohesion, and members can better support 
each other and collaborate effectively compared to the norming stage [11-12]. Members also 
have a clear understanding of their roles and responsibilities and can work interdependently to 
achieve their goals [23]. Both Eric and Maxwell described an example of how they collaborated 
with their teammates.  

“When it came to [choose the design of] slides we agreed on letting somebody design 
and pick the theme, I remember T1A took over the kind of designing the slides. She 
also helped us with a lot of the idea proposals… the result of our team was very 
satisfying…” - Eric 
“[T2A has] kind of different backgrounds [as homeschooling]… [T2A] kept more to 
himself at first, so he was slower to open but once he opened up to our group, he was, 
he felt like that was his place. Then he was just on top of it. It took a little bit longer 
[for him] to become integrated into the team.” - Maxwell 

 
Adjourning  
     At the end of the semester, the project was completed, and the team was dismissed. Both Eric 
and Maxwell were positive about their teammates. Eric reflected:“I think we got along… we 
would make good teammates… I think we're on the same page, so I think we have just that 
common ground of (dealing with )struggling that way.” And Maxwell complimented:“It was fun 
to work with friends.”  

 
Discussions 

Based on the results, we visualize the team development patterns of Eric’s (Team 1) and 
Maxwell’s team (Team 2), as shown in Figure 1. We could like to centralize our discussion on 
three aspects to criticize Tuckman’s model, which are the “missing” storming stage, nonlinearity 
of the development stages, and effects of contextual factors.  
The “Missing” storming stage  
    The storming stage was theorized to occur after the forming stage, when team members have 
become comfortable with each other and are starting to interact more openly [18]. Despite the 
increased interaction, the team could experience conflicts and tensions when members assert 
their opinions, ideas, and needs. There may be disagreements about the team's goals, priorities, 
and the roles and responsibilities of each team member [35]. Despite that the disagreement and 
accomendation may occur in forming stage, the conflict charactertized in the forming stage is 
theorized to be more severe and negative. Therefore, we choose not to overlap forming stage and 
storming stages completely in Figure 1. Similarly, we also don’t consider the trivial or minor 
disagreement as conflict. In both cases, participants did not recognize team conflicts or tension, 
which matched the research finding that the majority of students (74%) did not notify their 
instructors of team conflicts [37]. Further, students reported incidents of experiencing process 
conflict, where Eric mentioned that “the volume of work and tasks was huge when considered the 
[give] time [to complete].” Having no or little clues on how to tackle the team assignments, 
Members of Eric’s team might have different ideas and approaches to address this issue. Yet, 
Maxwell’s team focused on applying the strategy to develop practical action items to deal with 
the issue, which dodged this problem. In addition, a blurry understanding of each member’s 
expertise and strengths might also contribute to a team’s process conflict. As presented in the 
results, Eric was unaware of T1C’s contribution and Maxwell mentioned the late integration of 
T2A. The accelerated course put a particular constraint on time, which the participants felt 



inhibited the opportunity for – or at least the perception of – minor teaming issues. More will be 
discussed in the external factors section.   

 

 
Figure 1: Perceived Developmental Stages of Interviewees’ Engineering Student Teams 

 
Non-linearity of Tuckman’s model  

As shown in Figure 1, the “missing” storming stage observed in this study’s cases departed 
from the linearity assumption of the Tuckman’s model. We also noted that the boundary of each 
team’s developmental stages was not clear and even overlapped. In both cases, teams started to 
develop norms and working strategies from the beginning, which caused forming and norming 
operations to be convoluted. Furthermore, although the teams achieved reasonable outcomes and 
were satisfied with them in the middle of the semester, they still sought opportunities to improve 
their team functioning. This phenomenon demonstrated that the norming and performing stages 
got mixed, which corresponded to other literature claiming the stages of team development may 
overlap and occur simultaneously [26]. In addition, our cases also provided additional evidence 
to support the claims that (1) Tuckman’s model might not be applicable to all groups; and (2) the 
stages might not be completed in the same sequence for all teams [19].  

 
Effect of Contextual factors 
    we further acknowledged that several factors influenced the team development patterns, 
including the support and feedback of instructors and teaching assistants, the fast-paced course 
schedule and time constraints, the preconceived assumptions of teammates, and the experiences 
of working with a random-assigned ad-hoc team at the beginning of the course. Those factors 
matched with several external factors introduced in the literature review section [18-20].  

In learning teams, instructors and TAs provided guidance, support, and feedback to help teams 
avoid certain hurdles. Group members often relied on guidance, as they looked to establish clear 
roles and responsibilities and set goals for the group [21]. We know that team members received 
a description each assignment and project, and had good access to the teacher’s assistance which 
allowed them to clarify the purpose and steps of tasks. Besides, teams got to better know each 



other and somewhat understood what they should do. So they could integrate all information and 
expected support to plan and divide their work. 

Participants took a summer course that condensed a 16-week content into four weeks so that 
the spacing of assignments created psychological burden to make students feel tired and 
overwhelmed. Eric claimed that “we had class every day from 8:30 to 10:30, which is very 
exhausting after a while. At that point it became very repetitive, and it both just like he didn't 
want to work on that project every day.” If a student fell behind, they might need to make extra 
effort to catch up, which could be stressfull. However, this setting also forced students to 
collaborate more closely and frequently. 

On a related note, Maxwell indicated his preconceived assumptions about teammates that “one 
of the things that makes summer start an early start different than the regular semester is 
because everyone’s already committed, and they want to get ahead… They are high achieving 
and they will work harder than the others in the class.” His positive attitude towards teammates 
was likely to translate into his friendly reactions and behaviors to them.  

Lastly, this study focused on the “permanent team” experiences of participants where the 
teams spent majority of time working together towards the completion of the final term project. 
Yet, they repeatedly mentioned the lessons they learned from the “temporary” and randomly-
assigned team. For example, they inherited the collaboration strategy used in the temporary team 
into their permanent team at the beginning, such as how to make a work plan, how to distribute 
tasks, and how to communicate more effectively.  

 
 

 
Conclusions 

    From the two cases of multicultural engineering student teams, we reveal the students’ 
perceptions of their team development stages and identify three aspects that misalign with 
Tuckman’s model. In our cases, students reported no observed storming stage, overlapped 
forming and norming stages and norming and performing stages, and several contextual factors 
that shaped their team experiences and team development stages. Students teams were formed to 
learn and support each other and, in this particular context, student teamwork experiences cannot 
be aligned well with the linearly prescribed stages. Team development is a complex process 
confounded by a variety of factors, which makes the sequence less predictable. While we 
criticize the validity and applicability of Tuckman’s model in student engineering multicultural 
teams, several lessons are valuable for instructors to consider. Firstly, it is significant to provide 
a welcoming and supportive learning space to allow student to learn in and with teams. 
Secondly, instructors could cultivate a positive environment, and growth-oriented and equity-
minded protocols to acknowledge the possibility of team conflicts and prepare to suggest conflict 
resolution strategies. Similarly, instructors also want to encourage students to trust their 
teammates and allow them to improve. Lastly, instructors could guide students to reflect on their 
teamwork experiences to identify the areas to enhance and work on them. 
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