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ABSTRACT
Despite the many benefits for researchers that participate in a project there are several 
challenges that create a cumulative, negative, effect on their mental health. Existing 
research focuses on four stages of a project: Forming, Storming, Norming and 
Adjourning. This research adds a fifth stage, Post-Project Collaboration, as this stage is 
implicitly or explicitly a part of most research projects. For example, a post-doctoral 
researcher expects to be credited for their work even if it is published after the end of 
the project. The specific challenges for each of the five stages are identified. This 
enables the leader to focus on a manageable number of challenges at each stage. Trust 
should be built during the first stage to cover four specific topics: Trust in the leader, 
process, evaluation method and trust in being credited in published work. Conflict does 
not emerge as a challenge at the initial stages but later.

Introduction

In collaboration, research teams are typically small groups of under 20 people with specific tasks (Gren 
et  al., 2020; Haines et  al., 2018). Researchers are widely utilized in research teams to carry out their primary 
role, research, but also a breadth of other tasks including teaching and administration. This overwhelmingly 
positive arrangement, unfortunately, also includes some challenges that can affect the mental health and 
well-being of researchers (Kismihók et  al., 2021). Firstly, research, like innovation, involves using new meth-
ods and discovering new things. The reliable recipes that exist in other routine collaborations do not nec-
essarily apply. Researchers often face additional challenges such as having to move country to work on a 
project. They may be working in a foreign country with a different culture and language. It has been 
shown that trust-building is more challenging in teams from different cultures in an academic setting 
(Cheng et  al., 2016). The researcher’s heavy reliance on technology to fulfill tasks may also bring additional 
challenges that they need to overcome to achieve their goal. They must adopt the organization’s, and the 
project’s, systems. Other processes such as their yearly evaluation can also be different.

Researchers have highly specialized skills both on their topic, such as information systems or business, 
and the research methods they are familiar with, such as several qualitative and quantitative methods. 
This, along with the short nature of most research projects requires them to change organization, even 
country, regularly. These changes can include colleagues, language, national culture, organizational cul-
ture, organization systems, project systems and evaluation method. Each change brings its own distinct 
challenges, but they also compound other challenges. The researcher only has so many hours in a day, 
and they can find themselves overwhelmed and ‘defeated’ by the magnitude of the challenge.

The most widely used methods to evaluate collaboration such as co-authorship and co-patenting 
have many weaknesses such as not accounting for symbolic, non-substantive collaborations (Clark & 
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Llorens, 2012) or the researchers mental health. Having researchers with low performance, low engage-
ment, or having a high turnover of researchers, creates negative outcomes and waste (Froese & Mevissen, 
2020). All forms of waste should be avoided in research (Blaine et  al., 2021). Furthermore, researchers’ 
mental health is often at risk and should be supported better by the research leaders. The context the 
researcher finds themselves in today may be different to before COVID-19 so existing research on this 
topic should be re-evaluated with empirical evidence. In other forms of collaboration an accurate list of 
challenges has enabled leaders to make accurate adjustments to mitigate them (Dibble & Gibson, 2013). 
Therefore, the research questions are:

What are the challenges of researchers in projects?

What model of project collaboration can reduce the challenges of researchers in projects?
Research teams can have a specialized project manager, they can be led by a subject expert, or they 

can be led by a professor. Whether they are a specialized project manager or not, the research leader 
must be aware of the typical challenges that lie ahead at each stage of the process and preempt them. 
The research team leader must therefore have an accurate understanding of their research team, and the 
challenges they face in their specific context.

This research first implemented a workshop that identified that, while most of the challenges are at the 
start of the project, during the on-boarding process, different challenges emerge at each of the other stages 
also. Therefore, this research focused on developing a model of research project collaboration that would 
reduce the challenges. The final model identifies the specific challenges a leader should mitigate across the 
five stages of (1) Forming, (2) Storming, (3) Norming, (4) Adjourning and (5) Post-project collaboration.

The following section builds the theoretic foundation with the existing literature. This is then followed 
by the methodology section that explains how mixed methods were applied, using a workshop and a 
survey. The analysis and the findings are then presented. Finally, the discussion and conclusion highlight 
how the model can reduce the challenges faced by researchers.

Literature review

The literature review covers existing models of collaboration, the stages those models have, and how the 
typical challenges of collaboration map onto those stages. The existing literature from collaboration in 
other contexts is a foundation to guide the qualitative analysis that will, in turn, guide the quantitative 
analysis.

Models of collaboration

When people collaborate there are challenges that are dependent on the specific context. For this rea-
son, several models have been developed to improve the collaboration process, especially at the start 
when the participants are getting to know their roles and each other (Project Management Institute, 
2013). Several aspects of the context such as if the collaboration is online (Cheng et  al., 2013), if it is 
multicultural or from one culture, have an effect.

Research on what motivates researchers to collaborate shows that there are two typical reasons: 
Firstly, there is the practical reason that if their work needs them to collaborate, they will, regardless of 
the social dynamics of the team. The second is the social reason that if they feel there is a collective 
responsibility, as opposed to an individual responsibility, they will collaborate (Birnholtz, 2007). Collective 
responsibility is stronger in the later stages of a collaboration, when the team is often referred to as 
mature (Jetter et  al., 2016). Therefore, the literature specific to research teams suggests that these have 
a similar goal of becoming a mature team with collective responsibility.

There are several models with different priorities, that recommend different stages for a collaboration to 
go through. Despite this variety there is some convergence and strong support for a model with four 
stages (Tuckman & Jensen, 2010). These four stages, with some variations, have been supported in several 
contexts. A similar model, with five stages, that is widely supported in project management ads an addi-
tional stage at the end of the project called ‘project close’ (Project Management Institute, 2013). In addition 
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to these models that attempt to have broad comprehensive stages, there are other models that focus on 
some aspects of the collaboration such as creating a shared vision and how this influences productivity 
(Froese & Mevissen, 2020). The three models discussed in this paragraph are summarized in Table 1.

As the four stages are valid across other contexts, the next step is to adapt them to the context of 
research teams. The way to do this, is to identify the specific challenges, and actions to resolve them, in 
each stage related to research teams.

Challenges of research teams

This research focuses on internal challenges of the team, not external challenges such as regulation or 
economic issues. Risk and uncertainty are usually higher at the start of a collaboration (Project 
Management Institute, 2013). In the early stages some challenges identified are lack of loyalty and trust, 
concerns over safety, inclusion, unclear structure and leadership, and member dependencies (Wheelan 
et  al., 2020). The second phase can bring conflict between the members over the substance of the 
research. Sharing of necessary information, including personal information can be difficult (Haraldsdottir 
et  al., 2018). This can cause delays to the on-boarding process, as the researcher might have different 
beliefs on what information they should share. Research has identified the importance of managing 
ethical issues, as these underpin several of the challenges (Müller et  al., 2017). Another challenge, par-
ticularly at the start of a collaboration, that can be exacerbated by ethical issues, is trust (Cheng et  al., 
2016). Some people reduce their effort when working in a team compared to when they work alone. 
This phenomenon increases as groups get bigger. This social loafing has psycho-sociological causes (Zhu 
& Wang, 2019). The technology a project uses, both to coordinate, and for the specific project tasks, can 
cause difficulties, particularly to those who have not used it before (Yao et  al., 2020). Table 2 allocates 
the typical challenges identified in the literature across the four stages of collaboration identified in the 
previous section. The challenges coming from the context, or elsewhere, have been shown to raise issues 
of trust, privacy, ethics and even safety.

Studies that focused more on the project tasks rather than the psycho-social dimension often refer to low 
efficiency, low effectiveness and low team maturity in the early stages (Ramírez-Mora et al., 2020). Despite the 
focus on the deliverables these issues encompass many of the psycho-social issues identified above.

Table 1.  Models of collaboration, challenges and remedies.
Research Context of collaboration Stages of collaboration

Tuckman & Jensen, 2010 Therapy groups, human relations 
training and training groups

Four: Forming, storming, norming and performing

Froese & Mevissen, 2020 Innovation and adoption of new 
technologies

Four: Creating imaginary (shared vision), sharing imaginary, conflicting 
imaginaries and crisis, division because of no new shared imaginary

Project Management 
Institute, 2013

Projects including construction and 
software development

Five: Initiate project, project definition and planning, project launch or 
execution, project performance and control, project close

Table 2.  Challenges mapped across stages.

Research

Challenges

Forming Storming Norming Adjourning

Project Management Institute, 
2013

Risk, uncertainty, different priorities, different terminology, different 
cultures, technology adoption, limited trust.

Conflict Conflict

Wheelan et  al. 2020 Lack of loyalty and trust, safety concerns, unclear 
structure and leadership, and member 
dependencies.

Conflict

Cheng et  al. 2016 Trust in each other.
Müller et  al., 2017 Ethical dilemmas.
Froese & Mevissen, 2020 Different perspectives on participation and vision including differences in culture, norms, 

values justice and activism.
No new shared 

vision.
Dibble & Gibson, 2013 Conflict, no shared understanding, culture, 

values, organizational embeddedness and 
loyalty.

Few or no permanent members.

Disengagement, bad communication, 
bad coordination, loss of process 
knowledge, no common place to 
record knowledge, uncertainty 
over value of work.

No expectation of 
continuing to 
work together.

Yao et  al., 2020 Geographic divides, social distance, technological challenges.
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Methodology

Workshop

The workshop brought together academics from a large European country, Germany, and a small one, 
Cyprus to discuss the challenges in research projects. Evaluating projects and leadership in two countries, 
with different characteristics, to achieve a more holistic understanding, is a beneficial approach (Zaman 
et  al., 2020). All the participants had experience working on research projects. The participants had either 
been research associates, had supervised researchers or both. Three participants came from a small EU 
country and had worked as a researcher in a large European country, and two had supervised researchers 
from small EU countries. Therefore, the group of five, an ideal size for a workshop (Miles & Huberman, 
1994), were knowledgeable on the issues discussed. The primary investigator took notes, and no recording 
was made to respect the participants’ privacy. The workshop had four periods of approximately 15–20 min-
utes. The workshop findings were analyzed by identifying central themes, and linking the related com-
ments to them, so that a deeper understanding of the issues is achieved (Miles & Huberman, 1994).

Survey

Once the model with five stages and the list of challenges within those stages were compiled, a survey 
was implemented to test the model. Each challenge was tested to see if it has a significant relationship 
with the stage it belongs to in the model. The data was analyzed using Partial Least Squares-Structural 
Equation Modelling (PLS-SEM) with the SmartPLS software.

The data collection was in Europe. The participants had to have experience as researchers on projects 
in universities. Due to this requirement the data collection took two months until enough surveys were 
completed. The survey had five sections, one covering each stage of the research project. Several checks 
were made to remove invalid survey responses. These included removing the responces that were incom-
plete, gave the same answer to all the questions or were completed too quickly. The 331 participants 
came from the following European countries: Germany (81), Ireland (39), Poland (35), Cyprus (34), Romania 
(28), Austria (24), Netherlands (22), France (21), Greece (14), Hungary (9), Belgium (9), Spain (8) and Italy 
(7). Participants were given a gift voucher of 5 euro.

Findings

The findings cover the workshop, the model proposed, and the evaluation of the model with a survey.

Workshop

The workshop had four periods of approximately 15–20 minutes: First (1) the group discussed their expe-
riences on these issues. The next stage attempted to clarify (2) if it is a different experience for research-
ers from different countries and cultures. The following two related points covered were (3) the challenges 
for researchers associates, and the challenges of those supervising them. The focus then moved on to 
(4) how can this research support a better outcome for research projects their leaders.

Table 3.  Demographic information of the participants surveyed.
Measure Item Participants

Gender Female 179
Male 152

Age 21–30 153
31–40 105
41–60 65

61 or older 8
Highest Education University master’s degree 146

University doctoral degree 185
Income (Euro per month) 500–1500 46

1501–3000 112
3001–5000 147

> 5000 26
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Several challenges were identified, and it was believed that some exist throughout the project while 
others only apply to certain stages. Technology plays an important role in research, and the partici-
pants believed that it raises some challenges across the whole project. Researchers have very diverse 
academic backgrounds. This results in some researchers that are very strong in adopting and using 
technology, know how to troubleshoot and solve problems, and have coding experience. Other 
researchers may be far weaker on the practical aspects of using technology and have strengths in 
other areas such as psychology and consumer behavior. An example was given of having to under-
stand an encryption method just to be able to read an email informing a researcher of where a meet-
ing was. If they were not a researcher on a short project, they may have not been expected to be 
able to do this without training.

Many challenges mentioned were related to money and bureaucracy. These had many direct and 
indirect effects. The small amount of money available leads to short contracts on low wages. Researchers 
have less resources to adapt and may end up with accommodation, and living conditions, that are less 
than ideal. Finding accommodation is often very time consuming, taking up to three months. This chal-
lenge may not be specific to researchers, as many people in Europe face difficulties finding accommo-
dation. The challenges caused by bureaucracy are exacerbated by having to communicate in a foreign 
language and having a dependence on technology. Researchers from small countries are less likely to 
find positions in their country, or in their language, so they may face these issues more often. The way 
they were evaluated was also not ideal as they are often expected to target the highest-ranking journals, 
which take a long time to get published, often beyond the period of the contract. Therefore, even if they 
are successful in achieving a publication in a high-ranking journal, this may come after they are evalu-
ated as researchers. Furthermore, the project they worked on may carry on after they leave, and they 
may not get credit for their work.

The challenges for the supervisors of research associates were also related to money and bureaucracy 
in many cases. Professors that have larger teams, including a dedicated administrator and IT expert, are 
in a far better position to navigate the process of hiring and managing researchers. In addition to limited 
funds, other resources such as office space and laptops may be in short supply. Supervisors emphasized 
the variability in the cost reward ratio, as strong researchers were a blessing while weaker researchers 
consumed more time and resources than their contribution would make up for. In many cases the super-
visors spent far more time than they should have to, supporting researchers. The role was described as 
unorthodox due to the breadth of support usually needed. It was also described as an abstract uncharted 
challenge. The supervisors also emphasized the many different tasks they had and how the multitasking 
was challenging. The positives were also emphasized, and the publications the stronger researchers offer 
are very beneficial to the professor’s career and help them attract funding.

Challenges related to different cultural expectations, knowledge sharing and the lack of a new vision 
towards the end of the project were identified. It was acknowledged by the participants that the 
researcher’s mental health is often at risk due to the challenges, especially the uncertainty, risk and lack 
of trust and that this was more serious at the start and the end. The participants did not find one, or a 
small number of factors, causing the challenges to mental health but believed it was the cumulative 
effect of many factors that caused it.

Recommended model
Based on the literature and the workshop, a model for reducing the challenges for researchers in proj-
ects is proposed, as illustrated in Table 4. This model is explored further and validated by the quantita-
tive analysis. The proposed model identifies the specific challenges a leader should mitigate across the 
five stages of (1) Forming, (2) Storming, (3) Norming, (4) Adjourning and (5) Post-project collaboration. 
The first four stages are supported extensively across a variety of projects. The fifth stage was added 
because of the particular nature of research projects. Researchers participate in projects for several rea-
sons, including the network of contacts that can be made, and the opportunity to collaborate in the 
future. Therefore, the final stage ‘closeout’ (Project Management Institute, 2013), needs to be adapted for 
a research team as the fifth stage is not always the end of the team members collaboration and work 
continues beyond the end of the project.
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Evaluation of the model

The quantitative analysis first evaluated the measurement model and then the structural model. The 
measurement model measures how well the observed items represent the latent variable. The structural 
mode measures the relationship between the latent variables. As this research is validating the five steps, 
and not the relationship between them, the five steps were evaluated separately.

Measurement model
The reflective measurement model was measured using the factor loading, Composite Reliability (CR) 
and Average Variance Extracted (AVE) and Fornell-Larcker Criterion as illustrated in Tables 5–14, (Hair 
et  al., 2021).

Stage 1: The factor loadings of the items are all above the required level of 0.7 with the lowest 
being 0.884. The Composite Reliability for the latent variables are all above 0.7 with the lowest being 
0.918. The Average Variance Extracted also surpasses the required threshold. For AVE it is 0.5 and the 
lowest value is 0.769. The Fornell-Larcker Criterion showes a satisfactory discriminant validity, as the 

Table 4.  Recommended model of the challenges of research projects mapped across stages.
Challenges of research projects across five stages

Forming Storming Norming Adjourning Post-project collaboration
Limited trust in leader
Limited trust in process

Limited trust in evaluation method
Limited trust in being credited in published work
Uncertainty, unclear 

structure
Different cultures, norms, values, and ethics

Technological challenges
No expectation of continuing 

to work together
No new vision

Demotivation and disengagement
Communication and knowledge sharing

Conflict
High pressure on mental health

Table 5.  Results of the measurement model analysis for the Forming stage.

Items Loadings CR AVE

Latent Variable Correlations

FCKS FDC FHPM FLTC FLTL FLTP FTC FUUS FDC

FCKS 1 0.914 0.933 0.822 0.907
2 0.902
3 0.903

FCON 1 0.914 0.932 0.821 0.834 0.906
2 0.907
3 0.897

FDC 1 0.871 0.918 0.789 0.794 0.784 0.888
2 0.886
3 0.908

FHPM 1 0.916 0.932 0.821 0.768 0.810 0.783 0.906
2 0.905
3 0.897

FLTC 1 0.839 0.909 0.769 0.541 0.497 0.491 0.513 0.877
2 0.884
3 0.905

FLTL 1 0.947 0.949 0.862 0.823 0.802 0.816 0.785 0.550 0.928
2 0.914
3 0.923

FLTP 1 0.931 0.948 0.859 0.772 0.785 0.816 0.780 0.485 0.849 0.927
2 0.923
3 0.926

FTC 1 0.908 0.933 0.822 0.810 0.839 0.801 0.816 0.483 0.789 0.834 0.907
2 0.889
3 0.923

FUUS 1 0.879 0.920 0.792 0.843 0.869 0.849 0.819 0.507 0.843 0.844 0.881 0.890
2 0.907
3 0.883
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observed variables have a stronger correlation with their latent variable, than with any other latent 
variable.

Stage 2: The factor loadings of the items are all above 0.7, with the lowest being 0.871. The Composite 
Reliability for the latent variables are all above 0.7, with the lowest being 0.909. The Average Variance 
Extracted also surpasses the required threshold of 0.5, with the lowest value is 0.769. The Fornell-Larcker 
Criterion shows a satisfactory discriminant validity.

Stage 3: The factor loadings of the items are all above 0.7, with the lowest being 0.820. The Composite 
Reliability for the latent variables are all above 0.7, with the lowest being 0.912. The Average Variance 
Extracted also surpassed the required threshold of 0.5, as the lowest value is 0.775. The Fornell-Larcker 
Criterion shows a satisfactory discriminant validity.

Table 6.  Results of the measurement model analysis for the Storming stage.

Items Loadings CR AVE

Latent Variable Correlations

SCKS SCON SDC SHPM SLTC SLTE SLTP STC

SCKS 1 0.906 0.952 0.869 0.888
2 0.870
3 0.888

SCON 1 0.939 0.946 0.854 0.624 0.924
2 0.898
3 0.935

SDC 1 0.916 0.931 0.818 0.790 0.613 0.905
2 0.892
3 0.906

SHPM 1 0.902 0.905 0.761 0.787 0.618 0.804 0.873
2 0.884
3 0.830

SLTC 1 0.909 0.933 0.822 0.776 0.656 0.767 0.810 0.906
2 0.894
3 0.917

SLTE 1 0.936 0.947 0.856 0.785 0.640 0.776 0.823 0.846 0.925
2 0.919
3 0.921

SLTP 1 0.918 0.936 0.831 0.805 0.652 0.790 0.776 0.820 0.779 0.911
2 0.900
3 0.916

STC 1 0.895 0.917 0.786 0.772 0.621 0.833 0.845 0.822 0.814 0.798 0.886
2 0.860
3 0.903

Table 7.  Results of the measurement model analysis for the Norming stage.

Items Loadings CR AVE

Latent Variable Correlations

NCKS NCON NDC NDD NHPM NLTC NLTE NTC

NCKS 1 0.928 0.946 0.854 0.924
2 0.895
3 0.948

NCON 1 0.913 0.929 0.813 0.717 0.902
2 0.874
3 0.917

NDC 1 0.933 0.935 0.828 0.794 0.777 0.910
2 0.867
3 0.928

NDD 1 0.891 0.926 0.806 0.746 0.684 0.699 0.898
2 0.883
3 0.919

NHPM 1 0.923 0.938 0.836 0.785 0.737 0.778 0.644 0.914
2 0.914
3 0.906

NLTC 1 0.912 0.926 0.807 0.828 0.690 0.802 0.743 0.795 0.898
2 0.876
3 0.906

NLTE 1 0.929 0.941 0.841 0.779 0.797 0.838 0.718 0.786 0.799 0.917
2 0.904
3 0.918

NTC 1 0.901 0.912 0.775 0.706 0.692 0.706 0.661 0.659 0.678 0.742 0.880
2 0.820
3 0.917
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Stage 4: The factor loadings of the items are all above 0.7, with the lowest being 0.851. The Composite 
Reliability for the latent variables are all above 0.7, with the lowest being 0.836. The Average Variance 
Extracted surpasses the required threshold of 0.5, as the lowest value is 0.629. The Fornell-Larcker 
Criterion shows a satisfactory discriminant validity.

Stage 5: The factor loadings of the items are all above the required 0.7, with the lowest being 0.812. 
The Composite Reliability for the latent variables are all above 0.7, with the lowest being 0.812. The 
Average Variance Extracted also surpasses the required threshold of 0.5 as the lowest value is 0.695. The 
Fornell-Larcker Criterion shows a satisfactory discriminant validity.

Table 8.  Results of the measurement model analysis for the Adjourning stage.

Items Loadings CR AVE

Latent Variable Correlations

ACKS ACON ADC ADD AHPM ALTC ALTE ANNV ATC

ACKS 1 0.933 0.941 0.841 0.917
2 0.925
3 0.893

ACON 1 0.913 0.926 0.806 0.855 0.898
2 0.906
3 0.875

ADC 1 0.951 0.958 0.884 0.869 0.863 0.940
2 0.904
3 0.964

ADD 1 0.905 0.943 0.845 0.823 0.780 0.795 0.919
2 0.922
3 0.931

AHPM 1 0.948 0.961 0.893 0.882 0.905 0.884 0.834 0.945
2 0.950
3 0.937

ALTC 1 0.938 0.920 0.793 0.862 0.863 0.872 0.795 0.864 0.890
2 0.851
3 0.880

ALTE 1 0.938 0.953 0.870 0.817 0.861 0.858 0.749 0.841 0.851 0.933
2 0.943
3 0.917

ANNV 1 0.949 0.946 0.854 0.841 0.827 0.839 0.818 0.831 0.854 0.786 0.924
2 0.912
3 0.911

ATC 1 0.768 0.836 0.629 0.397 0.458 0.445 0.423 0.438 0.423 0.437 0.469 0.793
2 0.827
3 0.783

Table 9.  Results of the measurement model analysis for the Post-Project Collaboration stage.

Items Loadings CR AVE

Latent Variable Correlations

PCKS PCON PDC PDD PHPM PLTC PNEC PNNV PTC

PCKS 1 0.952 0.968 0.909 0.953
2 0.960
3 0.948

PCON 1 0.924 0.931 0.817 0.816 0.904
2 0.876
3 0.911

PDC 1 0.924 0.944 0.849 0.833 0.829 0.921
2 0.923
3 0.917

PDD 1 0.929 0.939 0.838 0.809 0.806 0.789 0.915
2 0.883
3 0.933

PHPM 1 0.912 0.945 0.852 0.765 0.804 0.734 0.803 0.923
2 0.914
3 0.942

PLTC 1 0.926 0.946 0.854 0.741 0.749 0.752 0.731 0.767 0.924
2 0.919
3 0.927

PNEC 1 0.912 0.932 0.820 0.809 0.772 0.807 0.808 0.785 0.706 0.906
2 0.883
3 0.921

PNNV 1 0.926 0.965 0.901 0.859 0.802 0.830 0.845 0.791 0.717 0.843 0.949
2 0.958
3 0.963

PTC 1 0.812 0.872 0.695 0.399 0.364 0.366 0.396 0.376 0.239 0.390 0.406 0.833
2 0.826
3 0.862
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Structural model
Stage 1-Forming: The structural model evaluated the relationship between the nine variables rep-
resenting different challenges and the Forming variable. The Bootstrapping method was used to 
find the p-values of each relationship. The structural model for the forming stage showed that all 
the values meet the criteria of being below 0.05, apart from Conflict (FCON) that has a p-value of 
0.058 (Hair et  al., 2021). Therefore, Conflict is not considered to be one of the challenges of 
this stage.

Table 10.  Results of the structural model for Forming.
Path Sample Mean Standard Deviation T Statistics p-value

FLTL→Forming 0.169 0.071 2.279 0.023
FLTP→Forming 0.261 0.057 4.638 0.000
FLTC→Forming 0.039 0.019 2.051 0.041
FUUS→Forming 0.144 0.057 2.615 0.009
FDC→Forming 0.073 0.037 2.074 0.039
FTC→Forming 0.124 0.050 2.372 0.018
FCKS→Forming 0.097 0.042 2.280 0.023
FCON→Forming 0.076 0.038 1.902 0.058
FHPM→Forming 0.071 0.032 2.252 0.025

Table 11.  Results of the structural model for Storming.
Path Sample Mean Standard Deviation T Statistics p-value

SLTP→ Storming 0.129 0.064 1.983 0.048
SLTE→ Storming 0.157 0.073 2.069 0.039
SLTC→ Storming 0.165 0.070 2.371 0.018
SDC→ Storming 0.150 0.071 2.131 0.034
STC→ Storming 0.178 0.081 2.198 0.028
SCKS→ Storming 0.132 0.065 2.067 0.039
SCON→ Storming 0.079 0.045 1.747 0.081
SHPM→ Storming 0.144 0.063 2.321 0.021

Table 12.  Results of the structural model for Norming.
Path Sample Mean Standard Deviation T Statistics p-value

NLTE→ Norming 0.256 0.060 4.268 0.001
NLTC→ Norming 0.125 0.056 2.212 0.027
NDC→ Norming 0.145 0.069 2.100 0.036
NTC→ Norming 0.061 0.038 1.643 0.100
NDD→ Norming 0.118 0.035 3.389 0.001
NCKS→ Norming 0.118 0.053 2.233 0.026
NCON→ Norming 0.150 0.050 3.006 0.003
NHPM→ Norming 0.139 0.061 2.323 0.020

Table 13.  Results of the structural model of Adjourning.
Path Sample Mean Standard Deviation T Statistics p-value

ALTE → Adjourning 0.218 0.047 4.738 0.001
ALTC → Adjourning 0.121 0.041 2.897 0.004
ADC → Adjourning 0.120 0.044 2.731 0.006
ATC → Adjourning 0.005 0.019 0.266 0.790
ANNV → Adjourning 0.069 0.032 2.136 0.033
ADD → Adjourning 0.078 0.028 2.794 0.005
ACKS → Adjourning 0.109 0.042 2.627 0.009
ACON → Adjourning 0.155 0.050 3.054 0.002
AHPM → Adjourning 0.166 0.051 3.232 0.001

Table 14.  Results of the structural model for post-project collaboration.
Path Sample Mean Standard Deviation T Statistics p-value

PLTC→Post P.C. 0.114 0.041 2.756 0.006
PDC→ Post P.C. 0.124 0.045 2.808 0.005
PTC→ Post P.C. 0.024 0.023 1.046 0.295
PNEC→ Post P.C. 0.095 0.045 2.158 0.031
PNNV→ Post P.C. 0.161 0.051 3.182 0.001
PDD→ Post P.C. 0.133 0.048 2.801 0.005
PCKS→ Post P.C. 0.163 0.054 2.946 0.003
PCON→ Post P.C. 0.077 0.043 1.790 0.074
PHPM→ Post P.C. 0.140 0.045 3.110 0.002
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Stage 2-Storming: The structural model for the second stage, Storming, showed that all the values 
meet the criteria of being below 0.05, apart from Conflict (SCON) that has a p-value of 0.081 (Hair et  al., 
2021). Therefore, conflict is not considered to be one of the challenges of this stage.

Stage 3-Norming: The structural model of the third stage, Norming, showed that all the values meet 
the criteria of being below 0.05, apart from Technological Challenges (NTC) that has a p-value of 0.100 
(Hair et  al., 2021). Therefore, the technological challenges are not considered to be one of the main 
challenges of this stage.

Stage 4-Adjourning: The structural model for the fourth stage, Adjourning, showed that all the values 
meet the criteria of being below 0.05, apart from Technological Challenges (ATC) that has a p-value of 
0.790 (Hair et  al., 2021). Therefore, the technological challenges are not considered to be one of the main 
challenges of this stage.

Stage 5-Post-Project Collaboration: The structural model for the fifth stage, Post-Project Collaboration, 
showed that all the values meet the criteria of being below 0.05, apart from Technological Challenges 
(PTC) that has a p-value of 0.295 and Conflict (PCON) that has a p-value of 0.074 (Hair et  al., 2021). 
Therefore, the technological challenges are not considered to be one of the main challenges of this stage.

Discussion and conclusion

In other forms of collaboration an accurate list of challenges has enabled leaders to make precise adjust-
ments to mitigate them (Dibble & Gibson, 2013). This research compiles an accurate list of challenges in 
research projects and provides a model mapping them across five stages of collaboration. There are both 
theoretic and practical contributions.

Theoretic contribution

This research extended models of projects to the special circumstances of research teams. This is neces-
sary for three main reasons (1) firstly many research teams do not apply existing project management 
processes because they either do not know them or do not find them relevant, (2) existing models do 
not capture the challenges of research teams, (3) mental health is not explicitly identified in existing 
models as a priority. While many leaders see pressure as a positive thing that encourages team members 
to be productive, this pressure is not always positive. When it comes from issues not related to the proj-
ect goals, such as accommodation and no job security, this pressure is counterproductive and should be 
reduced.

This research also answers the call for more research on leadership and projects with a temporal 
dimension (Hemshorn de Sanchez et  al., 2022). Some challenges exist in only one stage of the process, 
while other challenges are across several stages. It is notable that there is no conflict at the start, but 
trust is a challenge at the start. This suggests that low trust at the start causes problems later. Therefore, 
there is a delayed reaction, and once the conflict happens it might be too late, as the trust should have 
been built earlier. Therefore these findings support and extend research in projects in other contexts that 
identify the risk of conflict being higher at the end of the project rather than the start (Project 
Management Institute, 2013; Wheelan et  al., 2020). It may be too challenging for the leader to resolve 
conflict and built trust at the same time. Trust is important in several collaboration settings, particularly 
at the start, until participants familiarize themselves with each other and the project team matures. In 
research teams, due to the long period of time until the research is published, often over three years, 
there is an additional, long-term cause for risk and distrust that is only resolved once the research is 
published.

While the role of technology, in online, face-to-face or blended team collaborations is increasing, the 
most important role is still played by the social and psychological aspects of the team (Haines et  al., 
2018). Mental health was a challenge across the four traditional stages of the project and the post-project 
collaboration. The pressure on mental health is caused by a combination of the many challenges.

The model put forward takes the traditional, proven four stages of collaboration and ads a fifth, the 
collaboration beyond the project. For universities and researchers creating long term sustainable 
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networks it is important (Damrich et  al., 2022). The sums of money spent on research are often spent in 
the hope that beyond the immediate goals being achieved by the project, a network or ecosystem will 
be triggered. Therefore, this fifth stage is important in the context of research.

Practical contribution: How research project leaders can support better outcomes

Researchers are often different to other professionals working in teams, as they usually expect individual 
recognition for their work. In addition to recognition, the researcher should be able to pursue the proj-
ect’s deliverables without jeopardizing their health.

This research supports a better outcome by identifying the challenges across five stages. The model 
for reducing the challenges for researchers in projects, presented in Figure 1, enables the leader to focus 
on specific challenges at each of the five stages of the project. For example, trust should be built during 

Figure 1. A  model for reducing the challenges for researchers in projects across five stages.
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the first stage to cover four specific topics, even if there is no conflict at that point. Another example is 
how a new vision needs to be communicated effectively (Nathues et  al., 2021) in the final two stages as 
the original vision stops resonating after the Norming stage.

The leader should be ambidextrous, in the sense of focusing on the project deliverables on the one 
hand, and the social and psychological aspects of the teamwork on the other. This research enables 
more focused leadership tactics across the five stages of the research team development. Previous 
research has attempted this in other contexts, such as software development or innovation (Gren et  al., 
2020; Super, 2020). For the challenges that cannot be solved outright, the leader must show an aware-
ness (Project Management Institute, 2013).

The audience of this research is primarily research project leaders, but others may find it useful such 
as researchers themselves, university management, and those in government involved in higher educa-
tion. Beyond the immediate leaders of the research team, governments can provide more effective plat-
forms that support the whole process and reduce the burden on researchers. Specific training can also 
be made available as this has been shown to have benefits (Gren et  al., 2020). The benefit is not only 
through the knowledge gained, but also by convincing people of the value of leading research team in 
a way that puts mental health first.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Limitations and future research

The findings of this research should be seen alongside of some typical limitations: Firstly, the sample was 
collected from the Europe. While research teams around the world use similar practices the model should 
be validated in other parts of the world. Secondly, the model of the steps of research teams put forward 
in this research, balances team performance and researchers’ mental health. Other contexts require a 
different balance of priorities. For example, in other contexts physical safety is a higher priority. Therefore, 
the model applies best to this specific context.
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