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Abstract
Enhancing student learning through assessment remains a central challenge for universities, particularly in contexts characterised by large cohorts and diverse student needs. Evidence suggests that assessment does not merely measure learning but actively shapes it, influencing what and how students study. However, traditional approaches, often dominated by high-stakes summative tasks, limit opportunities for timely feedback and continuous improvement. In response, formative assessment has gained prominence as a pedagogical approach that supports learning by identifying the gap between current and desired performance and enabling both students and educators to adjust strategies accordingly. 
Classroom Assessment Techniques (CATs), especially when supported by digital tools, have been shown to improve alignment between learning objectives and outcomes while enhancing engagement. More recently, gamified formative assessment tools such as Kahoot and Poll Everywhere have been used to further strengthen participation and motivation by incorporating elements such as immediate feedback, rewards and leaderboards. Research indicates that low-stakes quizzes combined with rapid feedback can improve learning outcomes, while game-based environments promote active and contextualised learning. Nevertheless, challenges remain, including the risk of overemphasising competition and issues related to time, inclusivity and accessibility.
This paper presents a case study of the Sustainable City Economies module, a large core undergraduate module with over 340 students at the Westminster Business School. It examines how weekly Poll Everywhere Competitions are used as gamified CATs to support formative assessment. These activities enable students to revisit key concepts, receive immediate feedback and apply knowledge to real-world sustainability challenges, directly preparing them for summative assessments, including a poster and an analytical report. The findings show that gamified formative assessment enhances student engagement, strengthens conceptual understanding and supports progression in large cohorts. Furthermore, sustained participation in these activities is positively associated with higher academic attainment, with engaged students more likely to achieve upper-tier performance levels.
The paper concludes by offering practical recommendations for embedding gamified formative assessment in higher education including, the level of question complexity should be carefully scaffolded, progressing from lower-order to higher-order cognitive skills to support knowledge consolidation and critical thinking; it can be carried out at the beginning of the class to asses priori knowledge or at the end to assess a posteriori knowledge; questions should incorporate diverse formats, including text- and image-based prompts, to enhance accessibility; implementing a weekly leaderboard can recognise high-performing students in each session, while a cumulative leaderboard that aggregates points across weeks can reward consistency, persistence and sustained effort over time. This dual approach helps shift the focus from one-off performance to continuous learning.
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INTRODUCTION
Enhancing student learning through assessment remains a central challenge in higher education, particularly in contexts characterised by increasingly diverse student needs and growing financial pressures. For example, across the European Union, only 30% of young people with disabilities (aged 25-34) completed higher education in 2024 [1]. In the United Kingdom, 68% of full-time undergraduate students engage in paid work during term time, an increase from 56% in 2024 [2]. These conditions limit students’ time, focus, and engagement with academic content, creating barriers to effective learning. At the same time, studies have highlighted a persistent mismatch between what is taught and what students learn [3], suggesting that existing assessment practices are not fully aligned with intended learning outcomes. For that reason, there is an urgent need to rethink assessment design so that it not only measures achievement but also actively promotes and enhances student learning.
In response, assessment practices in higher education are increasingly shifting from end-of-module measurement towards approaches that embed assessment activities throughout lectures, seminars, and the wider learning process in order to continuously support student learning. Consequently, there has been increased emphasis on formative assessment, which is typically low-stakes and often non-graded, and is designed to support students’ understanding and skill development without contributing to their formal course grades [4]. By providing ongoing feedback and opportunities for improvement, formative assessment enables both students and educators to identify learning gaps and make timely adjustments, thereby strengthening the overall learning process. Within this context, Classroom Assessment Techniques (CATs) have emerged as a practical and flexible approach to embedding formative assessment into everyday teaching practice. However, despite their potential, CATs remain underutilised by many educators [5].
This paper examines the role of CATs in higher education by analysing their definitions, advantages, barriers, and gaps in the existing literature. It also presents a case study of the Sustainable City Economies module at the Westminster Business School, illustrating how gamified CATs can enhance student learning and engagement in large cohorts.
CLASSROOM ASSESSMENT TECHNIQUES (CATS) AND GAMIFICATION
Classroom Assessment Techniques (CATs) are defined as frequent, rapid, and low-stakes formative assessments designed to gauge student comprehension and identify specific areas requiring additional support [5]. From a pedagogical perspective, these techniques offer educators a way to discover both what students are learning and how effectively they are learning it [3]. Unlike traditional summative assessments, CATs are primarily intended to facilitate a continuous feedback loop that informs both teaching and learning processes. This is applied by providing real-time insights that enable instructors to adjust their pedagogical strategies mid-course. To encourage honest student responses and reduce performance anxiety, these activities are typically anonymous and either not graded or low-stakes [3]. 
The implementation of Classroom Assessment Techniques (CATs) in higher education represents a shift from passive, transmission-based instruction to a more active learning approach. The literature has identified key advantages:
First, CATs promote active learning and student ownership. By incorporating frequent, interactive CATS during teaching activities, a more student-centred learning environment can be created [6]. This increased participation encourages learners to take greater responsibility for constructing their own understanding 
Second, CATs contribute to the development of higher-order and transferable skills such as analysis, critical analysis, problem-solving, and reflective capabilities [7]. At the same time, CATs foster transferable skills such as academic literacy and digital competence. 
Third, CATs are highly scalable and therefore particularly suited to large cohorts. Digital and in-class CATs allow educators to gather real-time feedback from large numbers of students simultaneously, making it a more practical and inclusive alternative to traditional, resource-intensive assessment methods [8]. 
Fourth, CATs can enhance student confidence. Studies suggest that CATs that involve peer assessment enhance student confidence and foster a sense of achievement [9]. In addition, it enables educators to identify learning gaps and adapt their teaching practices according to students' needs. 
CATs function as an assessment for learning (AfL), as they generate information about student understanding and use that information to adapt teaching and support learners’ progress [10]. Therefore, it provides the actionable feedback necessary to bridge the gap between intended and actual learning outcomes [7]. While they do not replace summative assessment, CATs make the teaching-learning process more active, responsive, and effective.
CATs can take a wide range of formats [11], demonstrating their flexibility and diversity. This variety allows instructors to select tools that align precisely with specific learning objectives and disciplinary contexts, effectively blurring the divide between instruction and evaluation by embedding assessment directly within the learning process [8]. The most frequently used, due to their simplicity and effectiveness, are:
· Minute Paper: Often called the most popular CAT, students take one to two minutes at the end of class to answer two questions: "What was the most important thing you learned today?" and "What important question remains unanswered? [11].
· The Muddiest Point: Similar to the Minute Paper, but it specifically asks students to identify the single most confusing or "muddy" part of a lesson, lecture, or assignment [12].
· Think-Pair-Share: Students think about a question individually, discuss their response with a partner, and then share with the larger class to identify common areas of consensus or confusion [13].
· Classroom Opinion Polls: Quick surveys used to gauge student opinions, attitudes, or confidence levels regarding course-related issues. These can be done by using paper, cards or web-based audience response systems such as Poll Everywhere or Kahoot [12]. 
When classroom Opinion Polls are embedded using digital tools such as Poll Everywhere, Kahoot, and Quizizz, they can be gamified to enhance their positive impact on education. In this context, the poll functions as the assessment mechanism, while gamification provides the engagement architecture. Gamification of learning is commonly defined as the application of game design elements in non-game contexts [14]. In educational settings, gamification involves transforming conventional learning or assessment activities into experiences that resemble game-like interactions, without necessarily turning them into full games [15]. 
Similar to CATs, gamification offers advantages, including increased engagement, motivation, and social interaction [16]. Mohamad et al., [15] identified some key characteristics of gamification of learning: Game mechanics such as points, badges, leaderboards, levels, and rewards that provide structure and incentives; fostering social interaction and peer comparison through rankings or group participation; Immediate feedback to student actions that enables continuous learning adjustment; and structured tasks that increase in difficulty and support sustained engagement.
METHODOLOGY
This study adopts a qualitative case study methodology, appropriate for examining a contemporary pedagogical intervention within its real-life higher education context [17]. The case study focuses on the Sustainable City Economies module and draws primarily on the reflective practice of the module leader, supported by multiple sources of evidence, including student participation data from Poll Everywhere competitions, assessment outcomes, and informal student feedback. This approach aligns with a practitioner-research (or the scholarship of teaching and learning, SoTL) perspective, in which educators systematically investigate their own teaching practices to generate contextually grounded insights [18]. The use of reflective practice enables a critical examination of how gamified Classroom Assessment Techniques (CATs) are designed, implemented and experienced in large cohorts.
Case Study: Gamified CATs in the Sustainable City Economies Module
The Sustainable City Economies (SCE) module was introduced in the 2021/22 academic year at the Westminster Business School as a core second-year undergraduate module with over 340 students annually. It is underpinned by the United Nations Sustainable Development Goals (SDGs), particularly SDG 11 (Sustainable Cities and Communities), and aims to develop students’ ability to critically evaluate sustainability issues and reflect on their role as future professionals and stakeholders in urban environments
The module is delivered through a blended learning approach over 12 weeks, combining on-campus teaching, a field trip (a walking and virtual tour), and independent study. The assessment strategy in SCE is intentionally designed to align formative and summative components. Formative assessment is primarily implemented through weekly Poll Everywhere (PE) Competitions during lectures and seminars, where students receive continuous feedback on their understanding of key concepts. These CATs provide students with opportunities to test their knowledge in a low-stakes environment while allowing the lecturer to identify misconceptions and adjust their teaching accordingly.
Summative assessment is structured into two complementary tasks that reflect principles of inclusive and flexible assessment design. Assessment 1 is an individual poster that enables students to visually communicate their analysis of sustainability challenges in a selected city. Assessment 2 is an individual analytical report that requires students to propose solutions and critically reflect on their role in sustainable city development. Importantly, the PE competitions directly support these summative assessments. By revisiting key concepts, applying theoretical frameworks, and receiving immediate feedback, students progressively build knowledge and skills as they apply these concepts in both the poster and the report.
Poll Everywhere (PE) competitions were integrated as a gamified CAT within six lectures of the SCE module. During each session, students responded to multiple-choice questions directly linked to the lecture content, earning points for correct answers and competing on live leaderboards. To recognise both their engagement and consistent performance, the final competition included two awards: “Winner of the Day” and “Winner of the Winners,” acknowledging achievement across the six-week competitions. Prizes were symbolic, consisting of university-branded merchandise, serving primarily as motivational incentives. This design encouraged broad participation, as students were motivated not only by immediate engagement but also by the opportunity to be recognised for sustained effort throughout the module.
RESULTS
The first time that the PE competitions took place in the 2023/24 academic year was limited to three lectures delivered near the end of the semester. Initial student feedback indicated strong levels of engagement and enjoyment. For example, one student commented: “I enjoyed lecture 9, it was very informative, especially I enjoyed the quiz, we should have more” In response to this feedback, the use of PE competitions was expanded in subsequent years and embedded across six lectures. The competitions were designed not only as revision activities to reinforce key concepts, but also as opportunities to clarify the application of sustainability concepts across both assessment components, particularly in the weeks leading up to submission deadlines (Week 6 and Week 12).
Analysis of participation data from the PE competitions reveals several important trends in student engagement (Table 1). Participation was highest during the early weeks of the semester and gradually declined over time. For example, participation reached 102 students in Week 1 during 2024/25 and 99 students in 2025/26, but decreased to between 23 and 27 students by Week 11. This decline appears to be linked, at least in part, to lower lecture attendance during the final weeks of the semester, particularly as students focus on assessment submission deadlines and other academic commitments. Consequently, the findings suggest that engagement with gamified formative activities may reduce as the semester progresses.
Several factors may explain this decline in participation, including increasing academic workload and competing assessment demands later in the semester, which may limit students’ willingness to engage in optional formative activities. Moreover, as participation in the competitions remained voluntary, meaning that not all students attending lectures actively engaged with the CATs. The competitive dimension of gamification may appeal differently across students, with some learners responding more positively to competitive environments than others.
Despite the decline in overall participation, the data also indicate sustained engagement among a core group of students throughout the semester. This reflects the design of the PE competitions, which incorporated both weekly and cumulative leaderboards. Weekly leaderboards rewarded short-term performance, while cumulative scores recognised consistency and persistence across multiple weeks. This dual structure encouraged continuous participation rather than isolated engagement in individual sessions.
The findings also suggest a positive relationship between participation in PE competitions and academic performance. In the 2025/26 academic year, students who participated in the PE competitions achieved an average module grade of 60/100 or higher. Although this does not establish causation, it indicates that engagement with gamified formative assessment may support stronger interaction with module content and contribute to improved academic outcomes. These findings contrast with studies suggesting that the relationship between gamification and academic achievement is not always consistent [19]. One possible explanation is that the PE competitions were closely aligned with module learning outcomes and assessment preparation, thereby reinforcing rather than distracting from learning.
Student feedback further highlights the perceived value of these activities. One student stated, “I liked the quiz we did at the end of every lecture because it made learning more fun” This suggests that gamified CATs may enhance not only engagement but also students’ attention and concentration during lectures. Students also expressed interest in extending gamification into seminars. For example, one student commented: “Gamification during the seminars can improve engagement, like in the lectures” This is particularly noteworthy because some seminars already incorporated other digital sustainability games in which students applied sustainability concepts and designed their own sustainable cities. Nevertheless, students still identified the PE competitions as a distinctive and enjoyable component of the module experience.
Table 1. SCE - PE Competitions Participants from 2023/24 to 2025./26
	
	2023
	2024
	2025

	Week 1
	
	102
	99

	Week 2
	
	
	

	Week 3
	
	92
	68

	Week 4
	
	60
	54

	Week 5
	
	
	

	Week 6
	
	
	

	Week 7
	
	
	

	Week 8
	80
	52
	

	Week 9
	
	55
	41

	Week 10
	56
	
	33

	Week 11
	28
	23
	27



However, several challenges emerged during the implementation of the PE competitions.
Participation: Not all students attending lectures chose to participate in the activities, so Table 1 reflects only those who actively engaged in the competitions. This aligns with Hanson and Florestano’s [5] argument that because CATs are typically formative, students may perceive them as optional and therefore disengage from participation. Conversely, converting such activities into summative assessments could increase stress and anxiety among students.
Workload and administration: Developing the questions, answer options, and supporting images required a significant initial time investment. However, one advantage of digital platforms such as Poll Everywhere is that activities can be copied and reused in subsequent academic years, reducing long-term preparation time. Additional workload emerged from managing weekly leaderboards and identifying the overall “winner of the winners” This process became particularly challenging when students used different usernames or had similar names, making it difficult to accurately calculate cumulative scores. This reflects Hanson and Florestano’s [5] observation that effective CAT design and implementation requires additional staff time and organisational effort.
Technical and institutional considerations: The University of Westminster provides staff with an institutional Poll Everywhere account, enabling access to the platform’s full functionality at no additional cost. The platform also allows academic staff to easily share and duplicate polls, which is particularly beneficial in large modules delivered by multiple lecturers or seminar tutors. Consequently, some technical barriers identified in the literature, such as limited access to digital tools or difficulties integrating CATs into institutional systems [6], were reduced in this context. Nevertheless, the successful implementation of digital gamified CATs remains dependent on institutional support, highlighting the importance of identifying alternative tools and sustainable technological solutions.
RECOMMENDATIONS
Based on the findings from this study, several recommendations can support the effective implementation of Poll Everywhere (PE) competitions as gamified formative assessment activities in higher education. These recommendations focus on improving participation, maintaining inclusivity, strengthening learning outcomes, and supporting sustainable implementation in large-cohort modules.
· Establish clear participation rules from the beginning of the semester. Students should be instructed to use a consistent and identifiable username throughout the term, such as the initials of their first and last names or a predefined student code. This helps lecturers accurately track participation over several weeks and facilitates the calculation of cumulative scores and leaderboards when identifying the ‘winner of the winners’. 
· Maintain the formative and individual nature. When PE competitions are designed as individual activities, students should be encouraged to answer questions independently before discussing responses with peers. After the results for each question are displayed, lecturers can facilitate short peer discussions before revealing the correct answer and providing further explanation. This sequence preserves the integrity of the formative assessment process by allowing students to demonstrate their own understanding first, while still creating opportunities for collaborative reflection, misconceptions clarification, and deeper conceptual discussion. In addition, PE competitions can also be integrated into Team-Based Learning (TBL) approaches, where CATs are first completed individually and then revisited as group-based activities. 
· Designing questions moving from lower-order to higher-order difficulty. Structuring competitions from easier to more challenging questions can help build student confidence and sustain participation throughout the activity. Beginning with accessible questions allows students to engage early and experience initial success, which may increase motivation and reduce anxiety. More complex questions can then progressively encourage deeper understanding, critical thinking, and application of concepts. 
· Use a variety of question types. Effective PE competitions should move beyond simple memorisation by including questions that require students to apply concepts to real-world or disciplinary contexts. For example, lecturers can incorporate mini case studies, scenarios, or problem-solving tasks related to the module content. Visual elements such as photographs, diagrams, maps, or infographics can also be integrated into both questions and answer options, making activities more interactive and accessible to different learning preferences. 
· Embed PE competitions across the semester and align with module learning outcomes and assessments. Gamification should support academic development rather than function solely as entertainment. Questions should therefore be explicitly connected to lecture topics, seminar discussions, and assessment requirements. This alignment increases the perceived relevance of the competitions and may encourage students to engage more seriously with the activities as part of their assessment preparation.
· Combine weekly and cumulative leaderboards. Weekly leaderboards recognise short-term achievement and create immediate motivation during individual sessions. At the same time, cumulative leaderboards reward consistency and persistence across the semester, encouraging students to continue participating even if they do not perform strongly in every competition. This dual structure supports a balance between short-term excitement and long-term engagement.
· Develop shared repositories of PE activities within module teaching teams. In large modules delivered by multiple lecturers or seminar tutors, creating shared banks of questions and activities can reduce workload and improve consistency in teaching and assessment practices. Shared repositories also allow staff to adapt and reuse activities across academic years, making gamified CATs more sustainable over time while supporting collaborative curriculum development.
CONCLUSIONS
This paper has argued that Classroom Assessment Techniques (CATs) provide an effective assessment-for-learning approach capable of addressing some of the engagement and learning challenges currently faced in higher education. In contrast to traditional assessment practices that primarily measure achievement at the end of a module, CATs support continuous feedback, active participation, and responsive teaching. The literature reviewed demonstrates that CATs can enhance student ownership of learning, develop higher-order and transferable skills, and provide scalable formative assessment opportunities, particularly in large-cohort contexts.
The Sustainable City Economies (SCE) case study further illustrates how gamified CATs, implemented through Poll Everywhere (PE) competitions, can strengthen student engagement and support learning. The findings indicate that students positively valued the competitions as interactive and enjoyable learning activities that reinforced key concepts and assessment preparation. Although participation declined over the semester, a core group of students engaged consistently through the use of weekly and cumulative leaderboards. Moreover, students who participated in the PE competitions achieved average module grades above 60/100 in the 2025/26 academic year, suggesting a positive relationship between engagement with gamified formative assessment and academic performance.
At the same time, the study identified several implementation challenges, including declining participation over time, the additional workload associated with designing and managing competitions, and the importance of institutional technological support. These findings suggest that the effectiveness of gamified CATs depends not only on the use of digital tools or competition, but also on careful pedagogical design, alignment with learning outcomes, and consistent implementation across the semester. Future research could further explore the long-term impact of gamified formative assessment on student engagement, progression, and attainment across different higher education contexts.
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