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Anecdotal good practice in group projects is widely available. In the academic context group project work offers potential for real world experience development along with enabling activities to be undertaken within limited resources. Nevertheless, concerns exist regarding aspects such as fairness, burden and unpopularity. This paper provides a review of commonly cited best practice for group projects, supplemented by a cross-university review undertaken by students of group projects at Imperial in combination with guidance from three other universities. Arising highlighted good practice principles include prioritization, holding a kick-off meeting, establishment of project scope and objectives, attention to group composition, resource planning, change management, project planning, risk management, documentation, communication, cooperation, culture and psychological safety, dependability, sense of purpose, conflict management and feedback. From the extensive body of guidance available it is evident that we could learn more from industrial approaches to project management. However, it is also acknowledged that maximizing outcomes may not maximize learning, especially for academically weaker and stronger students. A recommendation arising from practice in some modules and industry includes ongoing attention to project management training and role development during a project so that practitioners can continue to learn and upskill within a project and specific role, rather than relying on training sessions before a project.
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Introduction

Group projects are widely undertaken in education, professional and informal practice (Yixin Zou et al., 2023; Triantafyllou et al., 2018; Volkov and Volkov, 2015). Many organizations have found that it is convenient to define and organize a set of related tasks as belonging to a specific project. Associating a set of tasks with a project can aid in allocating resources and in assessing progress. In education, they are regarded as an effective method for developing transversal competencies (UNESCO, 2016), broad-based abilities that are applicable to various contexts, potentially providing participants with a number of opportunities including experience of collaboration, benchmarking of capability, real-world experience, the benefits of collective activity and opportunities to tackle large problems. However, a series of common challenges arise (Koh and Hill, 2009) including concerns with assessment, fairness, management, resourcing and bias (see Davies, 2009; LaBeouf et al., 2016; Lee et al., 2016) as well as anxieties relating to having to interact with others. The aim of this paper is to explore common issues from both educator and student perspectives and provide insights on perceived good practice from across sectors including what we can learn from industry on managing teamwork.

A group or team or is where people come together to deliver a task. The terms group and team are often used synonymously in educational and professional contexts as are groupwork and teamwork. The terms “group” and “groupwork” will be predominantly used in this paper with the exception where the term “team” or “teamwork” is associated with a particular connotation or context. A group may be temporary or more permanent as in some workplace contexts where the group is responsible for delivering a specific function of an organization. The term “project group” is sometimes used to designate a group formed for delivering a specific project and that the group is temporary and will likely be disbanded at the end of the project. Care et al., 2019, define teamwork (groupwork) as referring to “the skills necessary to be able to work with others toward a common goal including the ability to negotiate, follow an agenda, and make group decisions” although perceptions of what constitutes teamwork vary widely (Ediger et al., 2022). Teamwork may not happen naturally. Effective and high-performing groups benefit from cultivation. Understanding what facilitations and interventions can be made and their impact can aid group function and performance.

Projects tend to have a defined scope, be associated with a start date, involve communication and feedback, require resources, involve risks and changes to the original intent, and need regular reviews. Many projects are led by a project manager who is responsible for ensuring the day-to-day progress and ultimate delivery of the project. Conversely in the agile framework a product owner has responsibility for bridging the gap between the customer, business stakeholders, and the development group, and the group will be self-organized. There are many parameters associated with groupwork (Doel and Sawdon, 1999). These include the task or project being undertaken, how the group is formed and work together, assessment and expected outcomes. Some parameters associated with a project include: domain, level, nature (exploratory, experimental, problem solving, creative), the brief (constrained, open), whether the project is being undertaken solo, by a small or a larger group, whether the participants are co-located or distributed, participant experience level (novice, student, number of years of professional practice), whether the specific project is allocated or whether there is choice.

A further characteristic of project and groupwork is the type of learning being explicitly or implicitly implemented (De Houwer et al., 2013; Vohra and Childs, 2025). Conventional monological learning (Hakkarainen and Paavola, 2009) is associated with individual efforts, while the dialogical learning model (Hintikka, 1982; Mau and Harkness, 2020) is associated with community participation. In the trialogical learning model (Hakkarainen and Paavola, 2009) the traditional mono and dialogical leaning models are combined with a third element where students commit to produce a concrete outcome. There-in arises a key distinction between teamwork as understood by employees in industry or members of sports teams (where the focus is on maximizing group and collective success) and that of education where there is a perceived conflict in maximizing learning and achieving grades. Students and educators must navigate the conflict of exploiting the skill-sets of individuals to achieve the best outcome, where perspectives of what this entails may vary, whilst also ensuring some knowledge and skill sharing between students to result in the best learning for all.

Some key attributes of working in a group that have been identified are as follow.

• Enhanced learning. Groupwork can provide an opportunity for active learning (Hickman and Alexander, 1998; Kolb, 1975) and promote a deeper understanding of subject matter. Through discussions, explanations, and sharing of ideas, group members can gain different perspectives, challenge their assumptions, and expand their knowledge. Diversity can expose members of a group to different viewpoints which can encourage critical thinking and creative problem-solving (Childs et al., 2022; Isaksen and DrShryver, 2000) but too much diversity can lead to fragmentation (Hall et al., 2018).

• Collaboration and teamwork (groupwork) skills. Working in a group can aid development of collaboration and teamwork skills that are valuable in academic and professional settings going beyond subject-specific knowledge (Burke, 2011). Such skills may include leadership, time management, organization, decision-making, conflict resolution, and effective communication, listening to and empathizing with others, negotiating, and compromise.

• Improved creativity. Groupwork can foster creativity by encouraging brainstorming (Childs et al., 2022) and the generation of diverse ideas.

• Increased engagement and motivation. Working in a group can increase motivation and engagement (Wu et al., 2013). The presence of peers can provide support, encouragement, accountability, and inspire each other to excel, leading to higher levels of productivity and achievement.

• Efficient distribution of workload. When a task is divided among group members, it can be completed more efficiently and more quickly than by a single individual (Urban et al., 1996; Funke et al., 2012). This can provide an opportunity to tackle larger challenges that could not be addressed by an individual working alone and access to or sharing of resources that could not otherwise be obtained.

• Social and interpersonal development. Groupwork can promote social interaction and help individuals develop stronger interpersonal skills. This tends to provide opportunities for building relationships, networking, and creating a sense of belonging and lead to a more positive and enjoyable learning or working environment (Tonso, 2006; Driskell et al., 2018).

• Preparation for real-world situations. In many professional settings, individuals are required to collaborate and work in groups (Fearon et al., 2012; Beal et al., 2020). Groupwork in an educational context has potential to prepare students for such real-world scenarios, equipping them with skills and experience to effectively contribute and operate in collaborative environments (Aveling et al., 2018; Tanco et al., 2011) and engage with industry driven know how, industry led design briefs, enterprise thinking and corporate level dialogue.

• Diverse transversal competencies. Development of capabilities in critical and innovative thinking, inter-personal skills (such as communication and organizational skills, teamwork), intra-personal skills (such as self-discipline, enthusiasm, perseverance, self-motivation), global citizenship (such as tolerance, openness, respect for diversity, intercultural understanding), media and information literacy such as locating and accessing information, as well as analyzing and evaluating media content (UNESCO, 2016, Care et al., 2019).

Commonly acclaimed attributes arising from groupwork are illustrated in Figure 1.
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FIGURE 1
 Some commonly acclaimed benefits of groupwork.


Although there are many benefits that are commonly claimed and associated with groupwork, (see, for example, Firth-Cozens, 2001; Guise and Segel, 2008; Vermette and Kline, 2017), it may not always be the most effective approach (Proctor-Childs et al., 1998) and an individual working on their own may be more appropriate in certain situations (see Han et al., 2021). The anecdote “if you want to go fast, go alone, if you want to go far, go together,” sometimes ascribed to as an African proverb, or from US preachers, politicians and businessmen, provides an indication of a commonly held view on the pros and cons of group activity. Scenarios commonly cited for when individual working is more effective than group operation include focus, control of direction and process, avoiding misunderstanding and conflicts, and credit being associated with just one person for achievements. Nevertheless, the advantages of groupwork such as enabling addressing of organizational requirements, problem-solving, simultaneous contributions, collaboration, sharing and development of skills make it a valuable and widely used method in organizations and in learning (Oakley et al., 2007; Tanco et al., 2011; Earnest et al., 2017; Hodges, 2018; Han et al., 2021).

The overall methodology for this study is presented in Section 2 along with an introduction to the associated student led research project. A significant body of knowledge relating to management of projects is available from practice and is introduced in Section 3, effectiveness in group operation is reviewed in section 4, and the outcome of a student led review of practices in group projects at Imperial is presented in Section 5. Discussion of the arising findings and best practice guidance is presented in Section 6 and conclusions given in Section 7.



Methodology

The paper methodology takes a mixed methodology approach leveraging a review of existing information and research in the literature, augmented by consultation across four universities, as well as a student-led research known as a StudentShaper project (StudentShapers, 2024) that in this case was based on a cross-university review of group project practice at Imperial. This cross-university review used semi-structured interviews, that were designed and managed by the students, of both academics running group projects and students who had taken these, followed by analysis and review of the arising data. The research design was predicated on providing a student voice and perspective on groupwork in addition to that of the project advocate. The sample included group projects run across a range of STEM (Science, Technology, Engineering, Mathematics) subjects including Chemistry; Design Engineering; Chemical Engineering; Civil Engineering; Mathematics; Material Science and Engineering; Management; Strategic Marketing; Economics; Economics and Strategy for Business. In addition, the sample included modules such as the multidisciplinary group project that is open to all undergraduate degree programmes. The sample was a convenience sample based on those who responded in a timely manner to the student-led approach.

Supervision of the student-led research project was deliberately light-touch. Briefings were given on research methods, particularly semi-structured interviews, coding, interview design, data protocols and ethics. However, in the spirit of enabling student autonomy and the student voice, meetings were kept to check-ins, while the research design, interview approaches, interviews, data analysis and management was undertaken by the student researchers. This approach was deemed critical by the student researchers in order to preserve trust and ensure that perceptions that anonymity of interviewee data and identity would actually be maintained. The results from the student-led research study are presented in Section 5.



Project management

A significant body of knowledge has been developed arising from the management of projects in industry. The scale of a project is highly variable in terms of time, resource and intent, with some short term and involve little interaction with other actors, and others more substantial in scope can involve thousands of people and associated interactions. Guidance on project management is widely available in literature, standards and from professional associations (International Project Management Association, 2025), such as the International Project Management Association and Project Management Institute, along with both free access and commercial tools and processes that can be leveraged readily (see, for example, Pinto, 1998; Burke, 2013; Lester, 2017; Vukomanovic et al., 2016). Access to this body of knowledge and experience can be highly useful saving effort and avoiding common pitfalls. However, as with any substantive body of knowledge guidance on starting points and relevant information is invaluable.

Project management is fundamentally concerned with getting significant activities achieved with a specified set of resources and constraints. The principles of project management can be considered through the commonly asked 5W/H questions, who is doing what, with whom, where, when, and how. More formally, project management involves the application of processes, methods, knowledge, skills and experience to achieve pre-defined objectives. A project is generally a unique endeavor undertaken over a specific time period in to achieve the planned objective. A project is usually deemed successful if it achieves the objectives according to relevant defined acceptance criteria, such as outputs, outcomes and benefits within an agreed timescale and budget. The scope of a generic project at the core, and its links to time, quality and cost are interlinked. For example, it may be possible to deliver a project sooner, but to the detriment of quality and cost (Childs and Masen, 2025).

Projects tend to be distinct from business-as-usual activities, requiring a group to work together temporarily, to focus on a specific project or sub-task within a project and its objectives (Association for Project Management, 2017). Projects can be established to address and find solutions to long-standing organizational challenges with a project lead tasked to lead a team/group to make a proposal. Teamwork is often an essential component of project management with the need to leverage diverse resources to achieve the intended outcomes. A wide range of approaches for project management have been codified including the traditional approach, PRINCE (Projects IN Controlled Environments), Waterfall, the V model, gateways and Agile. The V model has recently been revised (Childs and Masen, 2025) highlighting time and resource allocation. Project management is a skill in its own right and students and academics cannot necessarily be expected to have prior knowledge or be able to instantaneously be capable of implementing the principles and processes without appropriate guidance. Supplementing information available from organizations such as the International Project Management Association and Project Management Institute (Project Management Institute, 2025) and in standards, an introduction to project management is presented in Childs and Masen (2025), a project training programme for STEM PhD students is presented by Salm and McKinney (2024), and core competencies for project management education in Bartoška et al. (2012). Some key principles for the effectiveness of a group working together on a project are considered in the subsequent section.



Group effectiveness

To ensure that a group is effective, can work cohesively, and can achieve its objectives, it is important to establish guidelines and facilitate a collaborative environment (Aveling et al., 2018). Common factors and principles that can contribute toward group effectiveness are indicated in the following list.

• Establish clear goals and objectives for the group. Ensure each member understands the purpose and expectations of the group's work and shares a common vision. Clearly defined goals help focus the efforts and provide a direction so that everyone can work toward these collectively (Snyder, 2008). Performance criteria or, in an educational context assessment rubrics, shared early can facilitate this focus on outcomes so that groups can establish their own target performance and objectives against the overall assessment goals.

• Communication is vital for the success of a group. Encourage open respectful and inclusive communication among all members. Cultural factors in communication such as directness, high-context vs low-context communication and feedback orientation are important. Respectful communication fosters trust (Moxie et al., 2025), collaboration and sharing of diverse perspectives. Active listening, clear articulation of ideas, and constructive feedback are important. Communication channels such as face-to-face meetings, email, online platforms and collaboration tools can help to ensure effective information exchange.

• Assign specific roles and responsibilities to each group member based on their strengths and expertise (N.B. such an approach can be contentious in terms of who is making the judgement and in terms of opportunity to enrich skills). Define tasks, ensuring that everyone understands their individual contributions to the objectives. Having well-defined roles helps avoid confusion, ensures accountability and fair workload distribution (Theobald et al., 2017). Role or job descriptions that define the knowledge required, and also behavior and type of person, can aid this.

• Establish/codesign deadlines and milestones to ensure progress is being made. Regularly assess the group's progress and address arising challenges or obstacles (Soderlund, 2005). Monitor individual and group performance to ensure accountability and take corrective measures.

• Groups need to make decisions collectively. Encourage open discussions and consider all perspectives before reaching decisions. Utilize decision-making techniques such as brainstorming, SWOT (strengths, weaknesses, opportunities, and threats) analysis, or consensus building to ensure that decisions are well-informed and representative.

• Develop or codesign a set of norms (Kolb, 1975; Oakley et al., 2007) or ground rules that outline expectations for group behavior and interaction. These can include guidelines for participation, decision-making processes, meeting schedules, and conflict resolution mechanisms (Robey et al., 1989; Jones and Deckro, 1993; Sudhakar, 2015; Salas et al., 2015). Establishing norms tends to promote positive group dynamics (Willis et al., 2002) and help maintain focus and productivity (Fatema and Sakib, 2017). If rules are defined, stick to them. Doing what you say you are going to do is important for credibility and builds trust. Rules can aid clarity and avoid confusion.

• Building trust among group members is crucial for effective collaboration (Cheruvelil et al., 2014; Krawczyk-Bryłka et al., 2020; Nguyen and Mougenot, 2022). Encourage a collaborative environment where members feel comfortable sharing their ideas and opinions (O'Daniel and Rosenstein, 2008). Emphasize the value of teamwork and create opportunities for brainstorming, discussion, and collective problem-solving (Lemieux-Charles and McGuire, 2006). Group members should trust one another's competence, integrity, and commitment to the group's goals. Collaboration involves sharing information, resources, and ideas to foster synergy and achieve better outcomes together (Hill and Bartol, 2016). Groups need to establish sub-cultures early on. Trust can also be destroyed by peer review even though this builds accountability.

• Conflict can occur in group settings and it is important to address it constructively (Robey et al., 1989; Jones and Deckro, 1993; Barnes et al., 2008; Sudhakar, 2015). Challenges include access to resource, differences in goals/objectives, culture, values, technical opinions and approaches, perceptions and preference, personality issues, schedules, costs and administrative procedures (Sudhakar, 2015). Encourage open dialogue and communication and provide a platform for expressing concerns. Implement conflict resolution/arbitration strategies that focus on finding common ground and reaching agreeable solutions (Gobeli et al., 1998; Sudhakar, 2015). This can be a challenge in an academic setting where resources are limited and timetables constraints exist.

• Encourage a culture of feedback and reflection, where group members can share lessons learned, suggest improvements, and adapt their approaches based on feedback. Lessons learned are a key feature in many industrial cultures. Regularly evaluate the group's performance and provide constructive feedback to help members improve. Celebrate achievements and successes and identify areas for growth. Continuous improvement through feedback ensures that a group remains effective and adaptable.

• Consider implementation of an AI (artificial intelligence) group member to augment and supplement the group (Mollick, 2025). Such an approach can leverage the knowledge base of the associated large language model and provide significant additional access to expertise as well as providing tireless and on-demand group input.

• Remain flexible and adaptable to changing circumstances and information. Encourage members to be open to ideas and perspectives and adjust its approach to find innovative solutions when needed.

An extensive study on team/group effectiveness was reported by Google (2016). The project identified 180 groups to study (115 project groups in engineering and 65 pods in sales) which included a mix of high- and low performing groups. They sought to identify factors that impacted multiple outcome metrics, both qualitative and quantitative, arose for different kinds of groups across the organization and showed consistent, robust statistical significance. The Google report characterized the difference between groups and teams as follows: Work groups are characterized by the least amount of interdependence. They are based on organizational or managerial hierarchy. Work groups may meet periodically to hear and share information; Teams are highly interdependent - they plan work, solve problems, make decisions, and review progress in service of a specific project. Team members need one another to get work done. To avoid the more work done (e.g. lines of code) the more mistakes are made trap, the researchers measured team effectiveness in four different ways: Executive evaluation of the team; Team leader evaluation of the team; Team member evaluation of the team; Sales performance against quarterly quota. The researchers found that what really mattered was less about who is on the team, and more about how the team worked together. In order of importance the factors identified were as follow: psychological safety; dependability; structure and clarity; meaning; impact. The researchers also discovered which variables were not significantly connected with team effectiveness at Google: colocation of teammates (sitting together in the same space); consensus-driven decision making; extroversion of team members; individual performance of team members; workload size; seniority; team size; tenure. While team size did not show as significant in the Google analysis, there is research showing the importance of it. Many researchers have identified that smaller groups—containing less than 10 members—to be more beneficial for group success than larger groups (Katzenbach and Smith, 1993). The review of good practice for teams in industry might be assumed to correlate or carry over to student projects within an academic context. What appears to be missing from the literature so far is a student-led view of group-project practice and how students themselves can overcome challenges and an area where this paper therefore makes a contribution.



Review of group project practice across STEM modules

An undergraduate student led project known locally as a StudentShaper project was offered at Imperial (StudentShapers, 2024) and taken up by two students and co-authors of this paper. The project focussed on interviewing academics leading group projects and students taking these, and reviewing the arising outcomes. This student led activity leverages prior work to provide student voice and perspective on groupwork and learning (Hammar Chiriac, 2014). Modules where a review of group project practice and arising experience was undertaken included: Civil Engineering Design modules; Chemical Engineering Practices; Multidisciplinary Group Project (available to all degrees); Human-Centered Design Engineering; Industrial Design Engineering; Chemistry of Molecular System; Sustainable Design Engineering; Process Dynamic and Control; Construction Week Exercise & Professional Engineering Practice; Math Group Research Project & Entrepreneurship Online; Engineering Practice 2; Innovation Management; Entrepreneurial Strategy; Global Business; Sustainable Finance; Business Sustainability. Degree programmes addressed included: Chemistry; Design Engineering; Chemical Engineering; Civil Engineering; Mathematics; Material Science and Engineering; Management; Strategic Marketing; Economics; Economics and Strategy for Business.

The studies involving human participants were reviewed and approved by the Science Engineering Technology Research Ethics Committee in accordance with the StudentShaper project protocols. Written informed consent to participate in this study was provided by the participants. The interviews were recorded, and coding of the arising transcripts undertaken by the two students. Coding was undertaken manually, independently reading the scripts a few times, followed by initial, axial and thematic coding, prior to subsequent checking by the other coder. Outcomes were anonymized so that individual students could not be readily identified, prior to sharing of the anonymized outcomes with the supervisor.

A summary for each module was generated as mini case studies for practitioners considering running a module with groupwork including an introduction to the module, module overview, the mode of group formation and expected dynamics, workflow and task division, arising challenges faced, problem solving approaches, suggestions for improvement and arising conclusions.

A range of group formation approaches were adopted across the institution including:

• Instructor led with consideration of various factors such as gender balance, cultural diversity, and students' previous interactions.

• Students proposing their project ideas, after which the entire class votes to identify the top ideas. These become the projects that students can choose to work on. An algorithm is used taking into account preference, skills and shared interests. Students are asked to rank their preferred projects, and the algorithm attempts to match them with their top choices.

• Students empowered to choose one partner to form a pair, after which two pairs were randomly combined to form a group of four.

• Randomly assigned.

• Large groups, mimicking real-life construction settings, with each group comprising ~11–50 people. Super-grouping with many group projects contributing toward a major project.

• Students' interest preferences.

• Mutual selection with members choosing to work together based on prior interactions and familiarity.

Samples of data from the student interviews are presented in Table 1 providing an indication of arising challenges perceived and associated recommendations as offered by students during the semi-structured interviews. A wide range of challenges were apparent including contribution imbalance, peer pressure, cultural and personal conflicts, mismatched abilities and work ethics, expectation misalignment, concerns on assessment fairness, poor conflict management, perceptions of poor instructor support, communication and coordination difficulties, scheduling conflicts, absences and health issues, lack of clarity of tasks, lack of expertise. Approaches adopted by instructors to aid effective groupwork included attendance monitoring, use of graduate and undergraduate teaching assistants to monitor and guide work, reflective reporting, incremental submissions, individual accountability, peer review, group size limits, ice-breaking, sprints, group selection flexibility, instructor intervention, communication encouragement, adaptive planning, skill support, schedule adjustment to accommodate workload conflicts, meeting guidance.

TABLE 1  Samples of the semi-structured interview comments from students undertaking group projects in higher education and arising recommendations.


	Challenges faced
	Recommendations





	The … challenge provided was ambiguous, making it difficult for the group to develop a coherent solution. The lack of clear expectations exacerbated the confusion and led to ineffective problem-solving.
 … One of the major issues was the non-performance of certain group members. Despite repeated efforts to involve them, [their] contributions were subpar, which placed additional pressure on the remaining members.
 … Due to the inefficiency of the initial task division, the group had to rework the entire assignment just two days before the submission deadline, leading to stress and potential compromises in the quality of work.
	Before assigning challenges to students, the module team should conduct a feasibility assessment to ensure that the problems are solvable within the given constraints. This would prevent students from facing insurmountable tasks. Rather than waiting until the end of the term, there should be interim feedback sessions where group dynamics and individual contributions are assessed. This would allow for timely interventions to resolve issues before they escalate. While diverse groups are beneficial, there should be some flexibility to allow students to self-select or at least have input in the formation of groups. This could help in creating teams with better synergy and more effective collaboration.

 
	The chosen [subject specific] idea came from a niche industry that was unfamiliar to most of the group members, which led to difficulties in comprehending the industry's intricacies.
 As … students, the group lacked a strong background in finance, which became evident during the pitch to the VCs. The panel's questions highlighted their weaknesses in this area.
 … varying schedules among group members made it difficult to coordinate meetings
	Involving students from other programs, such as …, who have more exposure to entrepreneurial concepts, could have added value to the project. … the module's content was heavily focused on the … industry, given the professor's background. … incorporating case studies and references from a broader range of industries, such as … … [to] cater to diverse student interests. … more in-class material, especially in finance, would have been beneficial given the … students' background. Additionally, extending the module's timeline would allow [us] to delve deeper into their projects and produce more comprehensive outputs.

 
	… some members were active and regularly attended classes, others were more distant, rarely showing up, which created challenges in communication and coordination.
 [I] found myself assuming the role of the de facto group leader for both assignments. The group dynamics were strained due to inconsistent attendance and participation. For example, one group member, … was unable to contribute to the first assignment because of a personal injury, which further complicated the situation
 A major issue was the lack of effective communication among group members. Messages in the group's WhatsApp chat often went unanswered, which not only affected the workflow but also lowered team morale. This led to confusion and duplicated efforts, such as when group members created separate scripts without sharing them …
 …The attendance and participation of some group members were inconsistent. This inconsistency was particularly challenging during the first assignment, where one member was absent due to an injury, forcing the others to complete the work without him.
 …The group's inability to effectively coordinate their efforts resulted in a disjointed approach to completing the assignments. For example, scripts were created independently and not shared with others for review, leading to challenges in ensuring a unified presentation.
	Implementing a more structured approach to communication could have alleviated many of the issues faced by the group. Regular check-ins and mandatory updates through a shared platform would ensure that everyone remained on the same page. … Clearly defining roles and responsibilities at the outset could help in better task allocation and accountability. This would also prevent duplication of efforts and ensure that all members contribute effectively. … Making better use of collaboration tools, such as shared online documents, and ensuring that all members are engaged with these tools would improve the overall workflow and coordination.

 
	The assignment required balancing academic rigor with real-world application, … which created confusion over the depth of analysis required.
 … overlap in assignments between the … module and another … course led to ambiguity in expectations
	… recommend that group members be more committed to the tasks at hand and better manage their time to avoid last-minute pressure. [I suggest] a more democratic approach to task division, where multiple members contribute to critical aspects such as the presentation design, ensuring that everyone feels involved and valued. …[I] propose a more focused and structured approach to the module itself, with a greater emphasis on case studies and specific companies, which could enhance the learning experience by providing deeper insights into real-world sustainability challenges.

 
	… the group struggled to meet deadlines, often finalizing their presentation minutes before submission. This last-minute rush negatively impacted the quality of their output, as there was little time for thorough review and refinement. The pressure to deliver under tight timelines also affected the group's ability to produce [our] best work.
	… recommend[] that group members be more committed to the tasks at hand and better manage their time to avoid last-minute pressure. … suggest[] a more democratic approach to task division, where multiple members contribute to critical aspects such as the presentation design, ensuring that everyone feels involved and valued. …propose[] a more focused and structured approach to the module itself, with … greater emphasis on case studies and specific companies, which could enhance the learning experience by providing deeper insights into real-world sustainability challenges

 
	[I] ended up handling most of the group's responsibilities, as several teammates were frequently absent from crucial meetings and contributed minimally to the project outcomes. This issue was especially apparent during tutor sessions, where … lack of active participation from some members was conspicuous. Efforts to manage this by increasing their workload often went unacknowledged in the assessments, complicating both the workflow and … grading.
 The peer review system failed to accurately represent individual efforts, often to the detriment of the more proactive members.
 Faculty interventions were inadequate in addressing the discrepancies within groups or in motivating all members to participate.
 The compulsory group formation led to significant coordination challenges, not taking into account the compatibility or work ethic of students.
	… enhanc[e] the transparency of the peer review process by requiring justifications for assigned grades could improve fairness. … assigning below-average grades should be backed by substantial evidence to prevent bias. …Allowing students to choose their own groups could foster greater engagement and more equitable workload distribution. … Faculty should actively monitor group interactions and intervene early to address any emerging issues, [and] promoting a more constructive group work environment.

 
	… random assignment of group members often results in teams with uneven skill sets and work ethics.
 Projects heavily reliant on [subject secific skill] create challenges for groups where few or none of the members are proficient, leading to … anxiety and reliance on a single group member.
 The module's timing during a busy term complicates time management, particularly when students are handling multiple concurrent projects.
	[Use] group chats for efficient information exchange and supporting each other through collaborative efforts. … allocate specific times for project work to manage the intensive demands of the module effectively. Implement a system that considers students' skills and preferences when forming groups could lead to more balanced teams and improve overall dynamics. Provide additional resources or workshops on [subject specific skill] to better prepare students for the technical demands of the projects. … consider the relocation of the module to a less hectic term or increasing the duration of project phases to alleviate timing pressures and improve work quality.

 
	… lack of in-person meetings, [led] to poor communication and misunderstandings.
 …difficult[ies] in assessing the contribution of group members due to the absence of peer assessments.
 … unequal workload distribution, with some members failing to complete their sections on time.
 … lack of engagement from group members, who did not respond to messages or contribute until the last minute.
 … the absence of peer assessments, [allowing] some members to benefit from the work of others without contributing equally.
 … the module's structure, … did not integrate the project into the overall grade, leading to a lack of motivation among students.
	For modules like … compulsory in-person meetings should be implemented to ensure better communication and collaboration. These meetings could be scheduled weekly to keep the project on track. Introduc[e]a peer assessment component, accounting for a small percentage of the final grade, could help address issues of unequal contribution and free-riding. Establishing a more structured workflow with clear deadlines and responsibilities for each group member would help improve efficiency and ensure that all sections of the project are completed on time. For online modules like …, increasing the weight of the group project in the overall course grade could incentivize better participation and effort from all group members.

 
	The absence of a project handbook until just days before the deadline created significant uncertainty and difficulty in planning and executing tasks.
 … transition from small to large groups exacerbated coordination challenges, leading to unequal participation and difficulties in communication.
 Scheduling lab work was problematic, with some students attending multiple sessions while others failed to participate, resulting in an uneven distribution of workload and knowledge.
 … peer assessment, … only accounted for …% of the final grade, did not adequately reflect individual contributions, particularly in the larger group setting.
 Supervisors… were often unclear due to the delayed availability of the project handbook.
 … some students took on additional tasks to ensure the project's completion, though this … led to further imbalances
	Ensuring the project handbook is available from the outset would allow …[us] to plan work more effectively and reduce confusion. The transition to large groups should be reconsidered, as it complicates communication and coordination. If large groups are necessary, more structured guidance and support should be provided. The peer assessment component should be more significant and reflective of individual contributions, particularly in large groups, to ensure fairness and accountability.








Discussion

As indicated in the considerations to teamwork (groupwork) and project work presented, a substantive number of factors are involved in a group project. Some principal factors are presented in Figure 2. A wide range of good practice guidance is available in relation to project management. This tends to be provided through online articles and blogs, books and papers. Much of this advice is presented as anecdotal without association with data to show the validation of the guidance concerned. As a result, it is difficult for the novice project manager to know which aspects to focus attention on and what is the relative importance of a specific item of guidance. Common examples of such guidance are presented in the following list which is also summarized schematically in Figure 3 within a standard project management context. Although much of this guidance is anecdotal there is some consistency across the sources, and much it is regarded by seasoned project managers as good common-sense guidance.

• Prioritization. To decide which project or projects are the priority for an organization or person. Before commencing a project or activity ensure you know how important the task is to the relevant stakeholders.

• Kick-off meeting. The purpose of a project kick-off meeting can vary according to the type of project involved. In some organizations it can initiate the principal phases of a project, or it may be to meet the principal stakeholders and share the project plan that you have developed. The kick-off meeting is a chance to explain to the relevant stakeholders, for example the customer, how you will run the project.

• Establish project scope and objectives. Definition of the goal and expected outcomes or deliverables of the project and the success criteria. Establish clear goals and objectives for the group. Ensure that each member understands the purpose and expectations of the work and shares a common vision.

• Composition. Select for a strong group orientation. Compose groups based upon both the teamwork and taskwork demands.

• Formalize roles within the group. Establish a clear definition of who is doing what and their role or roles within a group. While project delivery is the responsibility of the project manager, the project manager is not the only person involved in managing and delivery the aspects of a project. Identify what roles need to be undertaken and who is going to be responsible for the role and associated activities.

• Resource plan. To define the available and necessary resources for a project. Establish what budget, human resource, space and any other relevant resources are available for the specific project concerned.

• Change management. To accommodate adjustments to the project scope and aim. This may arise from new information or new requirements. It is important to have a mechanism to manage change requests, their acceptance and resourcing. If there is a change in a project's scope, budget, resource and deadline it is important to keep the project group and relevant stakeholders informed.

• Project plan. Break the project into stages. Establish deliverables for each phase and objective criteria to assess when a deliverable has been achieved to the required standard. Projects can fail due to inadequate consideration of process or due to people mistakes. If dealing with technology related projects, involve people with relevant technical expertise in the estimations of the time and resource required. This can help avoid scope creep and delays.

• Risk management. To consider what could go wrong and to mitigate against such circumstances. Generate a risk register which lists the risks, their likelihood, and defines a contingency plan to mitigate the risk from occurring or defines actions to be taken if the risk occurs.

• Documentation. Collect information and documentation that supports the project. Information can include the strategic plan for the organization, annual reviews, aspects of a company mission and vision statements, any key performance indicators (KPIs) for the organization that relate to the project.

• Communication. To ensure that information flows occur in a timely fashion with relevant people and that items that need to be resolved are identified. Speak to the group members regularly and discuss real issues on a one-to-one basis and within whole group and sub-group meetings. Select appropriate communication channels for the project. A project management dashboard can provide more accessible information flagging issues and identifying whether they have been resolved.

• Cooperation. This motivates effective teamwork. Build collective efficacy through promoting ‘early wins.' Build trust through the discussion of past experiences relevant to group goals.

• Culture. Cultivation and establishment of group member values, norms, and behavior. Create a hybrid culture that leverages pro-team/group values and creates a safe environment for voicing ideas and concerns. Create a group culture that embraces similarities and respects differences.

• Psychological safety. Establishment of perceptions that the group is a safe environment for risk taking in contrast to being seen as ignorant, incompetent, negative or disruptive.

• Dependability. To reliably complete quality work on time. Clarify roles and responsibilities of group members. Develop concrete project plans to provide transparency into every individual's work.

• Meaning. Finding a sense of purpose in either the work itself or the output. Give group members positive feedback on something outstanding they are doing and offer to help them with something they struggle with. Publicly express your gratitude for someone who helped you out.

• Coaching. Enactment of leadership behaviors to establish goals and set direction that leads to successful accomplishment of the project goals.

• Conflict management. To proactively address issues arising from perceived incompatibilities in the interests, beliefs, or views held by one or more group members.

• Feedback. Regularly evaluate group performance providing constructive feedback to help members improve. Celebrate achievements and identify areas for growth.

• Solo route. Design options for an individual to be able to leave a group or undertake an activity with equivalent learning outcomes from the outset. Provision of a solo option route for project work from the outset is necessary to accommodate a range of eventualities from illness and unavailability to participate as well as personal circumstances and academic dispensations.


[image: Circular diagram depicting factors in a project's lifecycle and context, divided into three sections. The green section is labeled “People” with attributes like accountability, leadership, and communication. The blue section is labeled “Context” with elements like resources, diversity, and strategy. The gray section is “Time,” covering launch, closing, and timeframe. Each section further details specific factors.]
FIGURE 2
 Principal considerations in group project framing and process.



[image: Flowchart illustrating a project management framework with four main stages: Conception & Initiation, Definition & Planning, Launch & Execution, and Performance & Control, concluding with Project Close. Each stage details specific tasks. Surrounding elements focus on culture, group formation, and processes.]
FIGURE 3
 Group project good practice considerations shown with the context of a standard project management context.


We have identified in the preceding list several aspects which arise from and must be managed by the students themselves including cooperation, safety, culture, dependability and conflict management. These factors can be considered as the 4Cs of student controllable factors: Culture, Collaboration, Co-dependence and psyChological safety. Even when all other factors are present and successfully managed by teachers or facilitators, these final aspects may be missing and lead to unsuccessful outcomes. In the UK we do not typically recruit students for teamwork behavior as might be done in industry (e.g., with groupwork a prevalent aspect of assessment centers for graduate roles). Therefore, we must acknowledge the variability within our students as a source of noise in our groupwork design. The quantity of variables is significant ranging from traits, skills, levels, motivations, hierarchies, resources and timescales, to culture, intrinsic and extrinsic expectations and scale. Prior experience, be it a person's own or from the practice of others, can provide a starting point in the design and subsequent implementation of a group, its modes of interaction and work.

Group projects are deployed in higher education in order to facilitate learning. By their nature they transcend monological and dialogical learning as the context for a group project is situated between the individual or learner concerned, the arising temporary community or group and the various structures and processes adopted, such as use of digital tools. This context is well-aligned with trialogical learning theory (Hakkarainen and Paavola, 2009) with learning supported by means of tangible outputs, the practical use of tools to facilitate knowledge creation, iterative improvement through cycles of feedback and cross-boundary collaboration. A consequence of the multifaceted nature of a group project is an arising tension between maximizing learning and maximizing achievement of defined project goals. This review highlights this tension but has not addressed how to practically address the challenge where learning and project goals may not coincide, for example, where a group member may wish to develop their skills in an area where they weak and not contribute in an area where they are already strong. Such considerations do nevertheless warrant attention in future research.

Prior good-practice guidance can be leveraged to provide a framework for subsequent activity but will not be a guarantee of “successful” world-changing outcome without student willingness to commit to the 4Cs of student controllable factors, culture, cooperation, psyChological safety and co-dependence. Projects may be halted for good reasons such as non-viability, non-desirability and non-feasibility and long-term negative outcomes for specific students beyond the classroom. Indeed, such a decision can be deemed positive as this would prevent otherwise wasted resource that can be applied otherwise. Indeed, instructors should also consider when projects must be halted due to a negative culture created within a specific team, a lack of psychological safety or co-dependence which can result in a lack of cooperation. It should also be noted that the extensive guidance available represents living knowledge that takes on nuance according to the particular context concerned. Each time a person is in a group their knowledge will be different and the set of variables and context will vary and as a result interpretation and implementation of good-practice guidance needs to be undertaken with appropriate selectivity.



Conclusions

Group projects are widely used in higher education contexts and offer students opportunities to experience real world scenarios and projects that go beyond the scale that can be tackled by an individual. Although substantive guidance is available on good practice in setting up and running group projects in higher education, a wide range of concerns and challenges exist including issues such as fairness, burden and popularity. This student led research project reports findings from a mixed methodology approach at Imperial College London on group project practice across STEM subjects using interviews, identification of insights, literature review and further cycles of interviews, in combination with guidance and insights from practice in three other universities. Although opportunities for formal and informal project management training are widely provided at universities it is apparent from the arising insights that students commonly feel abandoned and left exposed to challenging interpersonal issues, while not uncommon in real world scenarios, nevertheless present uncomfortable experiences for those concerned and raise questions for providers on the risks to individual students when exposed to uncontrolled team environments.

The review highlights good practice principles including prioritization, holding a kick-off meeting, establishment of project scope and objectives, attention to group composition, resource planning, change management, project planning, risk management, documentation, communication, cooperation, culture and psychological safety, dependability, sense of purpose, conflict management and feedback. Several aspects that must be managed by the students themselves including cooperation, safety, culture, dependability and conflict management. These factors can be considered as representing 4Cs of student controllable factors: Culture, Collaboration, Co-dependence and psyChological safety. A particular insight concerns the tension between maximizing outcomes and attainment in a project may not be compatible with maximizing learning, particularly for students at the weaker and stronger ends of academic standards. A recommendation from this review is ongoing attention to project management training within a group project so that participants can learn and upskill within their project and associated roles.

A number of broader observations and indications for future work arise from this study. A group project in an educational context will involve the individual learners concerned, the arising temporary community or group and the various structures and processes adopted and is well-aligned with trialogical learning theory with learning supported by means of tangible outputs, the practical use of tools to facilitate knowledge creation, and iterative improvement through cycles of feedback and cross-boundary collaboration. The advent of widespread use of AI offers many opportunities for development of group projects, such as provision of virtual group members, use of AI agents for aspects of project management and contributions to assessment and feedback. Each of these examples warrant attention in future research on group project for higher education practice as well as in industry with significant potential to address, for example, issues such as fairness and timeliness of response, feedback and alternative provision in cases where students have had to take a leave of absence from a project.
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Challenges faced Recommendations

The... challenge provided was ambiguous, making it difficult for the group to
develop a coherent solution. The lack of clear expectations exacerbated the
confusion and led to ineffective problem-solving.
... One of the major issues was the non-performance of certain group members.
Despite repeated efforts to involve them, [their] contributions were subpar, which
placed additional pressure on the remaining members.

Due to the inefficiency of the initial task division, the group had to rework the
entire assignment just two days before the submission deadline, leading to stress
and potential compromises in the quality of work.

Before assigning challenges to students, the module team should conduct

a feasibility assessment to ensure that the problems are solvable within the given
constraints. This would prevent students from facing insurmountable tasks. Rather
than waiting until the end of the term, there should be interim feedback sessions
where group dynamics and individual contributions are assessed. This would allow
for timely interventions to resolve issues before they escalate. While diverse groups
are beneficial, there should be some flexibility to allow students to self-select or at
least have input in the formation of groups. This could help in creating teams with
better synergy and more effective collaboration.

The chosen [subject specific] idea came from a niche industry that was unfamiliar
to most of the group members, which led to difficulties in comprehending the
industry’s intricacies.
As... students, the group lacked a strong background in finance, which became
evident during the pitch to the VCs. The panel’s questions highlighted their
weaknesses in this area.

. varying schedules among group members made it difficult to coordinate
meetings

Involving students from other programs, such as ...., who have more exposure to
entrepreneurial concepts, could have added value to the project. ... the module’s
content was heavily focused on the ... industry, given the professor’s background.
... incorporating case studies and references from a broader range of industries,
suchas... ... [to] cater to diverse student interests. ... more in-class material,
especially in finance, would have been beneficial given the ... students’
background. Additionally, extending the module’s timeline would allow [us] to
delve deeper into their projects and produce more comprehensive outputs.

... some members were active and regularly attended classes, others were more
distant, rarely showing up, which created challenges in communication and
coordination.

[1] found myself assuming the role of the de facto group leader for both
assignments. The group dynamics were strained due to inconsistent attendance and
participation. For example, one group member; ... was unable to contribute to the
first assignment because of a personal injury, which further complicated the
situation

A major issue was the lack of effective communication among group members.
Messages in the group’s WhatsApp chat often went unanswered, which not only
affected the workflow but also lowered team morale. This led to confusion and
duplicated efforts, such as when group members created separate scripts without
sharing them ...

... The attendance and participation of some group members were inconsistent.
This inconsistency was particularly challenging during the first assignment, where
one member was absent due to an injury, forcing the others to complete the work
without him.

.. The group’s inability to effectively coordinate their efforts resulted in a disjointed
approach to completing the assignments. For example, scripts were created
independently and not shared with others for review, leading to challenges in
ensuring a unified presentation.

The assignment required balancing academic rigor with real-world application, ...
which created confusion over the depth of analysis required.

... overlap in assignments between the ... module and another ... course led to
ambiguity in expectations

Implementing a more structured approach to communication could have alleviated
many of the issues faced by the group. Regular check-ins and mandatory updates
through a shared platform would ensure that everyone remained on the same page.
... Clearly defining roles and responsibilities at the outset could help in better task
allocation and accountability. This would also prevent duplication of efforts and
ensure that all members contribute effectively. ... Making better use of
collaboration tools, such as shared online documents, and ensuring that all
members are engaged with these tools would improve the overall workflow

and coordination.

. recommend that group members be more committed to the tasks at hand and
better manage their time to avoid last-minute pressure. [I suggest] a more
democratic approach to task division, where multiple members contribute to
critical aspects such as the presentation design, ensuring that everyone feels
involved and valued. ... [I] propose a more focused and structured approach to the
module itself, with a greater emphasis on case studies and specific companies, which
could enhance the learning experience by providing deeper insights into real-world
sustainability challenges.

... the group struggled to meet deadlines, often finalizing their presentation
minutes before submission. This last-minute rush negatively impacted the quality
of their output, as there was little time for thorough review and refinement. The
pressure to deliver under tight timelines also affected the group’s ability to produce
[our] best work.

. recommend[] that group members be more committed to the tasks at hand and
better manage their time to avoid last-minute pressure. ... suggest(] a more
democratic approach to task division, where multiple members contribute to
critical aspects such as the presentation design, ensuring that everyone feels
involved and valued. ... propose[] a more focused and structured approach to the
module itself, with ... greater emphasis on case studies and specific companies,
which could enhance the learning experience by providing deeper insights into
real-world sustainability challenges

(1] ended up handling most of the group’ responsibilities, as several teammates
were frequently absent from crucial meetings and contributed minimally to the
project outcomes. This issue was especially apparent during tutor sessions, where ...
lack of active participation from some members was conspicuous. Efforts to
manage this by increasing their workload often went unacknowledged in the
assessments, complicating both the workflow and..... grading.

The peer review system failed to accurately represent individual efforts, often to the
detriment of the more proactive members.

Faculty interventions were inadequate in addressing the discrepancies within
groups or in motivating all members to participate.

The compulsory group formation led to significant coordination challenges, not
taking into account the compatibility or work ethic of students.

enhancle] the transparency of the peer review process by requiring justifications
for assigned grades could improve fairness. ... assigning below-average grades
should be backed by substantial evidence to prevent bias. ... Allowing students to
choose their own groups could foster greater engagement and more equitable
workload distribution. ... Faculty should actively monitor group interactions and
intervene early to address any emerging issues, [and] promoting a more
constructive group work environment.

. random assignment of group members often results in teams with uneven skill
sets and work ethics.
Projects heavily reliant on [subject secific skill] create challenges for groups where
few or none of the members are proficient, leading to ... anxiety and reliance on
asingle group member.
The module’ timing during a busy term complicates time management,
particularly when students are handling multiple concurrent projects.

lack of in-person meetings, [led] to poor communication and
misunderstandings.
... difficult[ies] in assessing the contribution of group members due to the absence
of peer assessments.

. unequal workload distribution, with some members failing to complete their
sections on time.
... lack of engagement from group members, who did not respond to messages or
contribute until the last minute.
... the absence of peer assessments, [allowing] some members to benefit from the
work of others without contributing equally.
... the module’ structure, .... did not integrate the project into the overall grade,
leading to a lack of motivation among students.

[Use] group chats for efficient information exchange and supporting each other
through collaborative efforts. ... allocate specific times for project work to manage
the intensive demands of the module effectively. Implement a system that considers
students’ skills and preferences when forming groups could lead to more balanced
teams and improve overall dynamics. Provide additional resources or workshops
on [subject specific skill] to better prepare students for the technical demands of
the projects. ... consider the relocation of the module to a less hectic term or
increasing the duration of project phases to alleviate timing pressures and improve
work quality.

For modules like ... compulsory in-person meetings should be implemented to
ensure better communication and collaboration. These meetings could be scheduled
weekly to keep the project on track. Introducle]a peer assessment component,
accounting for a small percentage of the final grade, could help address issues of
unequal contribution and free-riding. Establishing a more structured workflow
with clear deadlines and responsibilities for each group member would help
improve efficiency and ensure that all sections of the project are completed on time.
For online modules like ...., increasing the weight of the group project in the overall
course grade could incentivize better participation and effort from all

group members.

The absence of a project handbook until just days before the deadline created
significant uncertainty and difficulty in planning and executing tasks.

<.« transition from small to large groups exacerbated coordination challenges,
leading to unequal participation and difficulties in communication.

Scheduling lab work was problematic, with some students attending multiple
sessions while others failed to participate, resulting in an uneven distribution of
workload and knowledge.

.. peer assessment, .... only accounted for ... % of the final grade, did not
adequately reflect individual contributions, particularly in the larger group setting.
Supervisors... were often unclear due to the delayed availability of the project
handbook.

... some students took on additional tasks to ensure the project’s completion,
though this .... led to further imbalances

Ensuring the project handbook is available from the outset would allow ... [us] to
plan work more effectively and reduce confusion. The transition to large groups
should be reconsidered, as it complicates communication and coordination. If large
groups are necessary, more structured guidance and support should be provided.
The peer assessment component should be more significant and reflective of
individual contributions, particularly in large groups, to ensure fairness

and accountability.
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