
Journal of Education and Training Studies 

Vol. 12, No. 1; January 2024 

ISSN 2324-805X   E-ISSN 2324-8068 

Published by Redfame Publishing 

URL: http://jets.redfame.com 

53 

Exploring the Effect of a Collaborative Problem-Based Learning 

Simulation Within a Technology-Enhanced Learning Environment on 

Tutor Perceptions and Student Learning Outcomes 

Michael Detyna1, Francesca Granelli1, Tab Betts1 

1King's College London, UK 

Correspondence: Michael Detyna, King's College London, UK. 

 

Received: April 6, 2023      Accepted: June 1, 2023      Online Published: October 28, 2023 

doi:10.11114/jets.v12i1.6499          URL: https://doi.org/10.11114/jets.v12i1.6499 

 

Abstract 

Alternative learning experiences and environments are being increasingly investigated, in response partly to 

technological developments but also following the emergence of the COVID-19 pandemic. Educators have found that 

pedagogic strategies and learning environments profoundly influence behaviour of students, approach to learning, 

learning outcomes and overall level of satisfaction. There is nascent literature on how specific pedagogical approaches 

(in this case, collaborative problem-based learning) and environments (technology-enhanced learning environment: 

TELE) can positively impact student learning. In this article, the authors explore the value of a technology-enhanced 

problem-based simulation exercise for achieving learning objectives and engagement. This approach is novel in 

combining research on active learning, collaboration and simulation within a specific context. This was a mixed-method 

study, and staff and student participants were engaged, gathering data through several methods, including questionnaires 

and interviews. The data was analyzed through different methods, including thematic analysis. The results suggested 

that the pedagogic approach and learning environment explored in this study positively enhanced student understanding 

of subject content and learners’ ability to apply abstract theories and concepts. Moreover, evidence shows that these 

interventions increased learner motivation and knowledge retention.    

Keywords: collaborative problem-based learning, learning environments, technology-enhanced learning, simulation  

1. Introduction 

This study sought to use a collaborative technology-enabled simulation to explore whether this approach would enhance 

student engagement. In higher education (HE), learning environments have traditionally been designed with the teacher 

positioned at the front, ‘transmitting’ knowledge (Beichner, 2014) to students who listen in a generally passive and 

non-participatory manner. Despite running counter to research on learner-centred pedagogies (Laal & Ghodsi, 2012; 

Krause et al., 2008), it remains the most common arrangement (Van Note Chism, 2006). To promote and achieve 

higher-quality student learning outcomes, HE institutions increasingly incorporate more active learning into the 

curriculum and design more flexible, technologically enabled spaces (Beichner, 2014; Mei & May, 2018). By active 

learning, we use Freeman et al. definition (2014) of “engaging a student in ‘the process of learning through activities 

and/or discussion in class, as opposed to passively listening to an expert”.  

Research suggests that both the form of learning and environment influence how students behave during learning and how 

they experience learning (Brophy, 1998; Pintrich & Schunk, 1996). Additionally, this influences how we conceptualise 

pedagogical practice (Beichner, 2014; Verdonck et al., 2019). This article explores using a simulation based on active 

learning principles, where students interact in teams to apply previous knowledge and practical skills to real-world 

problems. By simulation, we mean a realistic role play, as suggested by Andersson et al. (2010). This potentially enables 

deeper and more experiential learning while allowing teachers to assess learning objectives of students (García-Carbonell 

& Watts, 2012; Angelini, 2016). When paired with a technology-enhanced learning environment, detailed below (TELE), 

it offers students the opportunity to engage with technological applications in a cooperative and participatory way, 

promoting information access, the sharing of ideas, knowledge exchange, and content production (McLoughlin & Lee, 

2008). 
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1.1 Problem-based Learning 

Problem-Based Learning (PBL) is an approach which was first taxonomised by Barrows, H (1986), who argued it could 

have a range of benefits, including enhanced learning motivation. Wood, D. (2003) has described it further in relation to 

medical teaching, particularly pointing out the self-directed nature of PBL. Yew et al. (2016) provided a comprehensive 

overview of PBL, found evidence of solid efficacy for 'longer-term knowledge retention', and argued for the 'application 

of knowledge'. This study uses a series of problems with which the students must grapple and ensures that students are 

self-directed; in this sense, it is problem-based. We should be mindful of the literature around PBL when considering the 

approach used, in particular, the fact that the approach was student-centred learning. However, it does not fit Woods's 

(2003) description in that students were asked to act out the role of specific actors within a conflict, and thus, is more akin 

to a simulation.    

1.2 Review of Collaborative Based Learning  

Laal, M., Ghodsi, S. M. (2012) define collaborative learning as an educational approach to teaching and learning that 

involves groups of learners working together to solve a problem, complete a task, or create a product. Having looked at the 

benefits of collaboration for educational purposes, they identified a range of benefits, including those related to social, 

psychological, academic, and assessment areas. This case study draws on classroom-based pedagogies of engagement, 

particularly learning engagement and its challenges, and problem-based learning incorporating technology, as expanded 

upon below. One mechanism to enhance learner engagement is to consider a more collaborative, active learning 

environment. The benefits of active learning are well evidenced (Freedman, S et al (2014)). 

1.3 Engagement and Interaction in Learning Environments 

When interacting in learning environments, students tend to assign more importance to and gain greater satisfaction 

from problem-based activities (Tan et al., 2009; Erickson et al., 2020). Engagement in technology-enhanced classroom 

experiences is increased when these activities promote genuine interaction and deeper learning. The perception of 

relevance is crucial (Baepler et al., 2014; Verdonck et al., 2019). Therefore, We argue it is important to evaluate users’ 

perceptions of the role and value of collaborative problem-based learning and the use of technologies in learning 

environments. This is particularly relevant because research suggests that perceptions of the value of both differ 

between staff and students, with staff being more critical and students often being more enthusiastic and open to 

innovation (Freedman et al., 2014).   

This study seeks to add to the body of evidence with respect to the benefits of collaborative problem-based exercises in 

a technologically enhanced environment to facilitate learning and improve student satisfaction. We argue that such 

exercises open alternative learning paths to participants who only sometimes respond well to conventional lectures 

(Newmann & Twigg, 2000). Using a technology-enhanced learning environment where, depending on class size 

(between 30-50 students), theory is put into practice in a real-world scenario.   

Although there are some critics of ‘student-centred’ learning (e.g. Rochester, 2003; Raines, 2003), this paper builds on 

the larger body of research in support of student-centred pedagogy and student ownership of learning that has emerged 

in the last few decades (Craig & Hale, 2008; Hale, 2005; Kaunert, 2009). Recognising the value of more diverse 

teaching methods alongside more orthodox lecture and seminar-style delivery also reflects, at least in part, the 

increasing emphasis in Western HE on the need to develop vocational skills for students (Hale, 2006). We suggest that, 

as individuals learn and process information differently, lectures – while remaining an essential technique to convey key 

information – are insufficient to teach a cohort of students with varied learning preferences, backgrounds and 

experiences (Shellman & Turan, 2003).   

Active learning simulations can potentially facilitate better acquisition and integration of knowledge for students (Good 

& Brophy, 1990). Requiring students to complete meaningful learning activities while considering the task at hand 

enhances students’ memory (Cherney, 2008) and is valued by students (Machemer & Crawford, 2007). There is broad 

consensus in the pedagogic literature regarding the value of simulations to develop cognitive skills, e.g. critical thinking 

(Halpern et al., 2012; Ahmad, 2013), action-directed learning (Lu et al., 2014), decision-making (Tiwari, 2014), 

knowledge acquisition and content understanding (Sitzmann, 2011; Elias, 2014; Fu et al., 2016), problem-solving 

(Lancaster, 2014) and the key skills students develop simply from participating (Hazleton & Jacob, 1983; Phillips & 

Muldoon, 1996). However, simulations can have a negative impact on learning if they are stress-inducing (Fraser et al., 

2014), and responsiveness to simulations is greatly influenced by individual differences (Anderson, 2005; Sitzmann, 

2011).   

We intended with work to engage in a simulation using an active learning approach. This simulation can now be 

detailed. 
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1.4 The Simulation  

We conducted a simulation as part of a strategic communications class. The simulation, ‘Syrian Crisis Scenario’, was a 

four-hour session. It involved small teams playing the parts of states and militant groups in a specially written gaming 

scenario set in the Syrian theatre of conflict. It confronted the contemporary events and demands shaping successive 

strategic communications responses as the story changes from geopolitical to local level. The scenario challenged the idea 

of strategy in strategic communications when events are changing so dynamically and unpredictably.   

The simulation was distinctive for several reasons as it had been conceived and delivered. This is because the simulation 

forms a core component of postgraduate degree-level assessment. Related assessment of students contributes to their 

overall degree classification. Also, while the War Studies Department has war gaming experience, this was done virtually 

rather than face-to-face. It is a compulsory component for strategic communications students. This indicates the 

seriousness with which the teaching staff regard the simulation as a vehicle for active learning, problem-solving and 

research-engaged teaching. Approaching the simulation in this way – as a central part of assessed student work rather than 

as an extra-curricular and non-assessed activity – has necessitated balancing the teaching, assessment and validation 

requirements with the successful simulation of geopolitical, diplomatic, strategic communications practice. To date, the 

simulation has been run three times. It was piloted when strategic communication was a module rather than a full Master’s, 

and it was rerun in the following year. The simulation was adapted for this year to incorporate a number of different 

technologies into the classroom with the aim of (i) improving the student experience, (ii) delivering the learning 

objectives, and (iii) better reflecting the reality of the contemporary communications environment. 

1.5 Main Objective of the Study  

There is a clear literature gap because despite the potential benefits of active learning strategies (Freedman et al., 2014), 

there still needs to be an evidence base to fully demonstrate effectiveness or otherwise when combined with simulation 

and technology-enabled learning environments. We contribute to addressing that gap by assessing the impact of a 

collaborative simulation on student learning.   

The simulation aimed to immerse students in real-world situations, providing a practical context for learning in a way that 

traditional seminars and lectures simply cannot replicate (Caruson, 2005). The article focuses on the main objective of the 

study: evaluating the effectiveness of this approach for encouraging and developing student knowledge and understanding. 

We focus on a specific exercise, its design, use of technology and learning environment. Through students and staff 

reflections on this exercise, we explore the claims that both the approach to learning and environment positively impact 

how students behave, learn, and experience learning and contribute to better grades and levels of student satisfaction.   

2. Method 

2.1 Overall Design of the Study  

A collaborative problem-based learning simulation was delivered. To evaluate this activity, we used multiple lenses 

(Brookfield, 1998; 2017) to triangulate data from staff, students and pedagogic literature. Data was collected from 

students using a questionnaire and focus groups. Data were collected from staff using an interview - the rationale for 

using interviews was that among sources of teaching data, facilitator interviews do not disturb classes, consume 

instructional time, or burden students. The contribution of this approach is that while an interview might introduce bias, 

it directly taps into the facilitator’s experience and judgement. 

In contrast, the flexibility of an interview provides the opportunity to amass detailed information (Cresswell, 2007). The 

research methodology was primarily qualitative, with some mixed methods. This was informed by Doyle et al. (2009)’s 

approach as it relates to education.  

Student focus groups can be seen as an adjunct to more formal types of evaluation, such as questionnaires. Student 

forums can be used to understand student opinions, perspectives and perceptions better. Defined as a collective activity 

‘exploring a specific set of issues’, the main goal of a focus group is the ‘active encouragement of group interaction 

among participants’ (Kitzinger and Barbour in Webb and Kevern, 2001), while the flexibility of forum discussions 

allows the facilitator ‘to probe and clarify implied or unclear meaning’. The contribution of the focus groups is that it 

allows participants to raise important issues and nuances which the researchers often do not foresee’ (Balch & Mertens, 

1999, p.267). 

2.2 Collaborative Problem-based Learning Simulation  

Participants in the simulation were thirty-nine postgraduate students. The collaborative problem-based real-world 

simulation took place on campus over four hours. The activity was compulsory and linked to an assessment. The 

participants worked in small teams. There were a number of reasons why they worked in this way: First, to teach specific 

content in a real-world context; second, to embed core disciplinary and vocational skills; and third, to encourage student 
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engagement and develop a cohort identity. Lowry (1999: 123) identified three key areas of student participation and 

involvement in exercise-based learning: effort, preparation and participation. The authors benefited from this framework 

in designing assessment tasks. The assessment of such exercises remains largely anecdotal, with current research finding 

little to no statistically significant improvements in quantitative measures of academic performance among students who 

participated (Krain & Lantis, 2006; Powner & Allendoerfer, 2008).   

This included a PowerPoint presentation, used as a reference throughout; an interactive map, which was created and 

shared, locating the exercise and changing situation; and a collaborative digital ‘wall’ (Padlet) was set up for the student 

teams to share information. We also included a ‘breaking news’ film clip to be used at a critical moment to capture the 

students’ attention. Teams were asked to use live pieces to camera to be posted on the Twitter social media platform to 

raise broader public awareness and shape public opinion. In addition, Twitter was used by all the teams to engage with a 

wider public and shape public opinion. The technology used was chosen for its perceived familiarity among the student 

cohort, ease of set-up and use, and to overcome concerns previously raised. Devices used included display screens, a 

classroom podium, a class laptop displaying Twitter accounts, and later Padlets and PowerPoint presentations. Dedicated 

Twitter accounts were used, with posts only visible to other participants in the simulation. Feeds were displayed across 

multiple screens in the exercise space.    

2.3 Participants in the Study 

There were different sets of participants included in different parts of the study. The questionnaire was designed for 

students, and we later had focus groups and interviews and participants that included both students and an interview 

with the external facilitator. 

2.4 Questionnaire and Participants 

Respondents to the questionnaire were sixteen students who took part in the simulation. Participants were provided with 

the study information and gave written consent. Questionnaire data was gathered at the end of the seminar, with a 

completion time estimated at five minutes; some of the questions required answers on a Likert scale from strongly agree to 

strongly disagree about whether it was an enjoyable learning experience or beneficial to their learning. Additional 

questions were asked about their agreement with specific learning objectives. This gave clear information about the 

student perspective, and the open-ended qualitative answers provided opportunities to discuss the potential benefits or 

challenges of simulations using technology-enhanced learning tools. 

2.5 Focus Groups and Interviews and Participants 

Participants in the focus groups were students invited to participate in a small focus group at the end of the course, as Fife 

(2007) and Grover and Nangle (2003) advocated. This was hosted by an independent facilitator unconnected with the 

exercise and course, as the authors concur with the view that it is helpful to have a third party to conduct such forums 

(Macquarie University, 2006). Participants were the students taking part, and they lasted around an hour each, with 

semi-structured questions probing the key research questions. Additionally, an interview of the external facilitator 

interviews was conducted, observed and organised by an author. We also gathered information from the reflections of a 

researcher on notable observations noted by research team members during the interviews.   

3. Findings 

Analysis was formed through thematic analysis along with that outlined by Pope et al. (2000). Student interaction 

produces rich, deep data (Fife, 2007). Student comments complemented the themes highlighted in the other assessment 

methods used and provided useful critical feedback to improve the exercise. The analysis procedure builds on that of 

Kiger and Varpio (2020), following the same steps of familiarisation, generation, searching, reviewing, naming and 

producing. Once all the data was analysed and themes emerged, multiple sources were grouped by relevant theme.  

3.1 Theme 1: Benefits of Applying Theoretical Concepts to Real-World Problems and Practical Situations 

Several themes emerged from the data. The first theme was about the benefits of applying theoretical concepts to 

real-world problems and practical situations:  

• ‘I really liked the idea of the game scenario and experiencing strategic communications in practice.’  

• ‘Confirming my understanding of principles of StratCom, and applying them.’  

• ‘Seeing the importance of understanding different countries interests and objectives.’  

• ‘I learned broader ideas of geopolitics, such that it is chaotic and largely susceptible to unforeseen 

events.’  

• ‘Understanding the way geopolitics works.’  
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This was echoed in feedback from the facilitator, who emphasised the importance of authentic contexts by using a ‘real 

world’ simulation rather than a game (Juan et al., 2017). The conflict, rules, and predetermined game goals make them 

less authentic. In contrast, simulations are dynamic tools which more accurately represent reality and provide an 

open-ended sandbox environment. Thus, they are more suitable for presenting real-world challenges where theoretical 

knowledge can be applied. 

3.2 Theme 2: Potential for the Approach to Help Learners Develop Transferable Work Skills 

A second theme was the potential for the approach to help learners develop transferable work skills: 

• ‘Learning how to manage a team and operate, and think critically, under pressure.’ 

In the focus groups and questionnaire data, students noted the beneficial impact of collaboration, networking and 

problem-solving on their conceptual understanding and enjoyment of the learning process.  

• ‘I also liked the idea of working together in mixed teams. In this way, we were able to work together with 

people from our class that we haven’t been working with before’.  

• Students commented on how the approach not only modelled innovation but also encouraged important 

work skills such as experimentation, independent decision-making and taking on responsibilities within a 

team. 'It was ‘a novel approach to teaching. 'The environment created allowed students to experiment with 

different strategies, adopt different roles, and take charge of their own decisions by assuming 

responsibility.’  

3.3 Theme 3: Impact of Learning Technologies on the Learning Process  

A third theme was the impact of learning technologies on the learning process. A number of benefits were identified, 

such as how the tools used helped teams prepare for the exercise, both in-person and remotely, and helped the 

community produce a repository of knowledge (tweets and Padlet pages) to draw upon for the assignment. A range of 

tweets were generated during the session, all with the students in character as their respective country or non-state 

actors. A review of the tweets during the exercise and post-exercise confirmed that the student content aligned clearly 

with the principles taught: that coherence and continuity are required for credibility and legitimacy. The user-generated 

content demonstrated sound knowledge and understanding of the learned theories, concepts and processes.   

Students also commented on how necessary technologies were for the nature and context of the exercise and that its 

benefits were only sometimes apparent to them later in the process.  

3.4 Theme 4: The Role of the Tutor, Feedback and Peer Interaction 

A fourth theme centred on the role of the tutor, feedback and peer interaction. The data suggested that real-time feedback 

and sustained tutor contact during the exercise enabled students to clearly define expectations in the interactive 

environment, reducing anxiety and uncertainty and thus encouraging better performance outcomes. Most importantly, the 

social interactive nature of the exercise helped students develop stronger peer friendships and created a sense of collective 

cohort identity.   

In addition to the benefits identified, several themes emerged around suggestions for developing this approach. One theme 

for development was how the task instructions were presented to students. The feedback stated:    

• ‘In my opinion … there should have been clearer instructions.’  

• ‘I think we should have been given the rules beforehand (for example, we should know beforehand that 

our approach should be similar to what that actor would do in real life).’  

3.5 Theme 5: Clarifying or Revising the Structure of the Session 

Another theme in the student comments suggested clarifying or revising the structure of the session:  

• ‘The session was not very structured, hard to focus on the task at hand. There was not a centered 

discussion, so it became too unclear to follow.  

• ‘Although the intent was to simulate the chaos in the information environment, future simulations may be 

better organised in ‘rounds’ like Model United Nations. [Model United Nations simulations are simulation 

and debating exercises for students interested in learning about the UN.] This is to give participants space 

for their speeches, because from the second half of the last simulation, people stopped noticing when 

someone tried to make an announcement.’  

3.6 Theme 6: Limitations of the Technology and How It Was Applied 

A final theme focused on the limitations of the technology and how it was applied. Students mentioned:  
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• ‘The delay on Twitter.’  

• ‘Would be beneficial to see the Twitter feed on [their] laptops not just on the screens and use a platform 

that would automatically update as we tweeted.’  

• ‘Technology was distracting when delays or problems arose.’  

This theme was echoed by feedback from the facilitator, which highlighted that the use of technology must add to the 

experience and student imagination rather than simply adding more and more layers. There is a need for caution because 

more complicated technologies result in more potential for distraction, more demands on tutor time, and flexible planning 

needed to deal with unexpected difficulties. Feedback from tutors also corroborated this point: technologies used in the 

workshop added preparation time and anxiety about technical failures during the exercise and required a Plan B to be 

prepared. Prioritising time and resources, as well as adding value, must be considered for selecting the technology used. 

4. Discussion 

The results suggest numerous strengths to using a collaborative problem-based simulation, combined with a 

technology-enhanced environment, in an HE teaching context. The evidence underscores how these pedagogic strategies 

affect student approaches to learning and levels of satisfaction. Overall, findings suggested that students engaged well, 

worked collaboratively, and enjoyed the discursive aspects of the session. Specifically, a key insight is that the simulation 

provided an opportunity for students to gather work-related skills. This indicates that the unique approach here of 

combining simulation and the technology-enhanced active learning environment can benefit the student learning 

experience.   

Most students responded positively regarding collaborative learning that occurred before and during the session; learning 

after the session received a more neutral response. The focus group held after assignments were submitted, which did not 

cover questions about the before/during/after periods, found that students were in the main positive. Students reported the 

benefits of revisiting the simulation – through individual reflection, group discussions and knowledge shared on Padlet 

pages – to complete their creative assignments.   

Students reported being confident in their understanding and having achieved the learning objectives. These findings were 

also supported by the quality of the output they produced. Regarding how enjoyable and beneficial the learning 

experience was, positive responses outnumbered negative by a considerable margin (3:1 to 2:1). However, the students 

were most optimistic about their knowledge and understanding of specific learning objectives. Khan et al. (2007) 

supported the idea that there is a benefit to complementary educational simulations, and the general results from students 

in this study echoed this. This was also reflected in the richness and diversity of assignments, with submission formats 

ranging from songs to artwork, interviews, documentaries, and interactive maps. We should take a particularly critical eye 

on student perceptions of active learning. Deslauriers et al. (2019) highlight that feedback of the students when taught 

using active learning strategies, while generally positive, is less positive than feedback from those taught using passive 

methods. This suggests that attempts to evaluate instruction based solely on students’ perceptions of learning could 

inadvertently undervalue active learning and create a bias in favour of didactic pedagogies.   

We must remind ourselves that perception of learning is not the same as learning attainment – at least as judged by exam 

performance. Indeed, there have been examples where student perceptions of their learning are at odds with the reality of 

their grades (Deslauriers et al., 2019). This research found that, with a very active learning process, students felt they 

learned less despite their grades showing the opposite. However, a study by Sedaghat et al. (2011) found that perceived 

ability can somewhat predict attainment, and the correlation was strongest between perception and achievement rather 

than any other two pairs of variables. As such, while we agree that caution is required lest we over-extrapolate from 

self-reported data, we equally should not discount the perception of ability as a proxy for achievement. We should also 

note the context of the study, which is that of a simulation with specific postgrad students with much heterogeneity in a 

London-based university. We would suggest the approach described here would work best in university subjects for 

which vocational simulations would work well, e.g., communications business studies, whilst being cautious about the 

possibility of over-extrapolating.   

Our assumptions also warrant examination. For example, there may be an assumption that students are enthusiastic about 

using learning technologies, but this was only sometimes the case in this study. A more precise understanding of student 

and staff views about learning technologies in the classroom would enable better-informed decisions and more 

appropriate applications of digital tools in the design of learning environments (Henderson et al., 2017; Waycott et al., 

2010).   

In terms of data use, observations highlighted the need for proper metrics to construct key performance indicators for 

tutors to quantify the effectiveness of the teaching methods during (and after) the exercise. This research will form a 

baseline for ongoing work in this area. Examining metrics also uncovered a misconception identified in the study on the 
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difference between ‘running a successful simulation’ and ‘interpretation of the output data’. The study identified a group 

of metrics that were used to construct several composite indicators for goal assessment and measurement of learning 

outcomes. The effectiveness of simulation-based education is related to a variety of factors that may be student or 

faculty-driven, tools and technology-driven, and/or curriculum-driven (i.e., related to the time of offering or mode of 

application), or a hybrid of all factors. Taken as one lens among a multitude of critical perspectives (Brookfield, 1998; 

2017), these findings – while potentially susceptible to subjective bias – contribute to a positively emerging picture of the 

validity of the assessment approach taken.   

Overall, however, the research helped fill a gap in the literature, with evidence from focus groups and other data sources 

on the value of simulation and collaborative learning. Further, it enhanced the evidence base on the combination of 

simulation and technology-enhanced active learning environment.   

There is evidence that, on the whole, the technology benefitted learning, although this is reliant on it being appropriately 

managed. The research of Venkatesh et al. (2000) is evident in that perceived ease of use (PEU) is correlated with 

acceptance; here, the general ease of use did help with adoption. There were also a number of technical challenges; for 

example, getting the Twitter feed to synchronise live only sometimes worked as expected. A simple workaround in future 

would be to have this displayed on students’ own devices. In the future, if adopting this approach, we would recommend 

further time building and creating the resources and testing the technology to ensure a smoother process. Helsper, E and 

Eynon, R. (2009) have shown that there is little evidence of the ‘digital native’ generation and that young people can be 

just as unsure and challenged by technology as any other group. This research backs up that notion.   

With the benefit of hindsight, a number of limitations in the methodology were identified, as, rather than only pre-testing 

the students once, we would have devoted more resources to a thorough prior assessment of their understanding of the 

subject. This would have given us a more solid ‘in-cohort’ baseline. In subsequent years, we would look to track results 

longitudinally. In addition, we would aim to replicate this study with more participants, as the current sample size limits 

the generalisability of results. This could be further strengthened by carrying out comparative studies with other 

simulations run across the department or beyond within other higher education institutions, extending the research over a 

longer timeframe, and reviewing the data longitudinally.   

5. Implication of Study and Limitations and Future Direction 

The findings here strengthen the evidence base on the efficacy of active, collaborative learning for simulations in HE. 

Whilst being mindful of the context the research was conducted in, the policy implication is that practitioners should 

consider adding some version of these approaches to their pedagogic toolkit. For implementing simulations in teaching 

practice, we recommend greater emphasis on digital resource design to scaffold learning, rigorous technology testing, and 

increased student training in participating effectively.   

In terms of future direction, future research is needed on using problem-based learning simulations in different teaching 

contexts. In particular, it would be good to see more research which evaluates how different combinations of pedagogy 

and learning technology affect learner motivation and impact the achievement of learning outcomes for students. It would 

also be beneficial to see studies exploring how this type of activity could be adapted for online distance learning. 

6. Conclusion  

To conclude, in line with Stice (1987) and Boyer et al.’s (2000) conclusions that students learn more by ‘doing’ and 

‘saying’ things than by reading and listening. We developed a blend of collaborative, technology-enhanced learning and 

a simulation exercise that incorporates more ‘doing’ and ‘saying’ to enhance student learning in response. This method 

is useful for educators because it can help students apply their knowledge to real-world situations and garner a deeper 

understanding of the concepts, theories, and processes discussed in our readings, seminars, and weekly lectures. 

Furthermore, we aimed to design an exercise relevant to all students, regardless of their background and experience – an 

experience that would be enjoyable but would also facilitate the development of critical and analytical thinking skills.   

While learning technologies, collaborative tasks and simulation activities are often used in isolation, there needs to be 

more research on how specific combinations of these impact student engagement and learning outcomes.   

In conclusion, this research provides evidence for a useful combination of teaching tools and strategies for practitioners 

to add to their constantly evolving toolkit. As an HE teacher, incorporating the fusion of approaches described in this 

paper and making them an assessed element of your module may require you to take risks and adapt to traditional 

practice. Therefore, we recommend that others continue to research and experiment with versions of this approach in 

their classroom pedagogy and assessment, further exploring and adding to our understanding of its potential to bring 

appreciable pedagogic, disciplinary, and vocational value.  
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