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Executive Summary

Classroom Response Systems
(CRS)—also called Student Response
Systems (SRS) or “clickers”—Iet instructors
pose questions and collect answers in real
time to check understanding, guide
discussion, and adapt instruction on the spot.

The digital transformation of
education is accelerating, driven by
technological advancements and external
factors like the COVID-19 pandemic which
fueled the fire. While digital tools are
increasingly integrating into physical
classrooms, challenges persist in ensuring
their effective and uniform positive impact
on student learning. (Priante Anna, &
Tsekouras Dimitrios, 2025). This white
paper examines the role of Game-Based
Student Response Systems (GSRSs), such as
Kahoot! and Socrative, in face-to-face
education. Drawing on recent research, this
paper demonstrates the significant positive
impact of GSRSs on student learning
outcomes and key learning processes,
including motivation, concentration, and
enjoyment. Crucially, these systems also
play an equalizing role by bridging
performance disparities between
underperforming and overperforming
students, fostering a more inclusive learning
environment for all. Despite some
challenges related to implementation and
cost, the evidence strongly supports the
strategic integration of GSRSs into modern
pedagogical practices to enhance education
quality and student engagement.

Introduction

Digital technologies are
fundamentally reshaping how individuals
learn, leading to their widespread adoption
across all educational levels. Initiatives such
as the U.S. National Educational Technology
Plan and the European Digital Education
Action Plan 2021-2027 underscore the
critical need to reconfigure physical learning
environments to facilitate technology-
mediated learning (TML). The market for
face-to-face education technology is
projected to grow substantially, with game-
based student response systems (GSRSs)
being a primary driver.

When effectively integrated, digital
technologies offer immediate feedback,
promote interaction, and support diverse
learning needs, leading to enhanced student
engagement and improved learning
outcomes. However, effectively leveraging
these technologies and ensuring their
positive impact across all students remains a
challenge. This paper addresses this crucial
area by focusing on GSRSs, exploring their
impact on student learning experiences and
academic performance, technical
requirements and providing practical
insights for educators and policymakers.



The Rise of Game-Based
Student Response
Systems (GSRSs) and
Classroom Response
Systems (CRSs)

GSRSs, like Kahoot! and Socrative,
are student-centered, interactive, game-
based blended learning platforms that have
evolved from traditional Classroom
Response Systems (CRSs). Originally
designed to foster interactivity in large
physical classrooms, these systems combine
the features of CRSs with gamification
design elements.

How Classroom Response

Systems Work
Figure 1
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Typical loop: (1) ask a targeted
question — (2) students respond on
phones/laptops (or cards) — (3) show the

distribution — (4) brief peer discussion —
(5) re-vote and respond (reteach or move
on).

GSRS add game mechanics
(points/streaks, power-ups, levels, team
battles) to make this loop more engaging
without changing the pedagogy. Peer-
instruction patterns (vote — discuss —
revote) are especially effective for surfacing
misconceptions and deepening reasoning.
(Watkins & Mazur, 2009).

Key Characteristics (GSRSs):

Gamification: Applies game design
elements such as quizzes, scoring systems,
and leaderboards to non-game contexts to
increase user engagement and motivation.

Interactivity: Facilitate real-time
engagement and provide immediate
feedback through features like multiple-
choice or open-ended questions answered
via students' personal devices (e.g.,
smartphones, tablets).

Anonymity: Can allow students to
submit responses anonymously, encouraging
participation from those who might
otherwise be shy or hesitant and foster a
sense of comfort in sharing answers. (Costa,
Idevania G. et al., 2022).

Flexibility: Offer design flexibility
and require minimal effort from teachers,
allowing customization of questions and
response formats to align with desired
learning outcomes.

The widespread adoption of GSRSs
is evident, with Kahoot! alone having 70
million monthly active unique users and



being used by 50% of K—12 students in the
U.S.

Key Benefits and
Impacts of GSRS
Integration

Research consistently highlights
multiple benefits of integrating GSRSs into
physical classrooms, affecting both student
learning outcomes and their overall learning
experience.

Enhanced Learning Outcomes

The use of GSRSs has been shown
to significantly improve student learning
outcomes. A field experiment in a Dutch
secondary school demonstrated that GSRS-
mediated classes led to students scoring, on
average, 8.66 grade points higher—a
substantial 13.3% increase—compared to
traditional lectures. This positive effect
was found according to the study to be
robust across various course subjects, class
difficulty, and student gender. The study also
noted that higher enjoyment during the
activity resulted in higher performance
across all levels of learners.

Mechanisms for Improved Outcomes:

Active Learning: GSRSs facilitate
active learning by requiring students to
actively engage with materials through
interactive and game-based features. This
promotes critical analysis, evaluation, and
deeper content understanding.

Instant Feedback and Self-
Assessment: They provide students with

immediate self-assessment opportunities and
direct feedback, helping them quickly
identify areas for improvement. Teachers
also gain real-time insights into student
progress, enabling formative assessment and
adjustments to instruction.

Content Assimilation: Teachers
observed that the gamified elements of
GSRSs help students assimilate content in a
more enjoyable way, leading to better recall
and understanding.

Improved Learning Processes:
Motivation, Concentration, and
Enjoyment

Beyond academic results, GSRS use
positively impacts students' motivational,
cognitive, and affective learning processes.

Overall Increase: GSRS use leads
to an overall increase in student motivation,
concentration, and enjoyment during
lectures.

Distinct Improvements: The three
dimensions improve in distinct ways,
with enjoyment showing the most
pronounced increase, followed by
concentration and motivation. This
reflects the "edutainment" aspect of GSRSs,
which combines education with
entertainment to create a positive emotional
connection with learning material.

Motivation Boost: The interactive
nature and gamified elements, including
competitive aspects, significantly boost
students' self-efficacy and intrinsic
motivation. Students are motivated by the



challenge of competition and curiosity about
their progress.

Enhanced
Concentration: Interactive features and
gamified elements activate students and
improve cognitive engagement, helping
them maintain attention and focus
throughout a lecture. Teachers noted that
GSRSs can serve as "activation moments"
after "dry bits of theory," reducing
distractions.

Bridging Performance Gaps
and Fostering Inclusivity

A crucial social impact of GSRSs is
their equalizing role in bridging the
performance disparity between
underperforming and overperforming
students.

Greater Benefit for
Underperforming Students: The positive
effect of GSRS use on learning outcomes is
significantly stronger for underperforming
students. These students, who often struggle
with engagement and traditional methods,
benefit from the interactive feedback,
sustained engagement, and playful approach
of GSRSs.

Uniform Process Benefits: While
underperforming students see greater gains
in grades, benefits in learning processes
(motivation, concentration, enjoyment)
are largely uniform across all students,
regardless of their performance level. The
study suggests that GSRSs offer a
universally enhanced learning experience by
providing alternative teaching methods that
appeal to the digital native generation.

Inclusive Environment: By
narrowing the performance gap and
promoting positive learning experiences for
all, GSRSs contribute to more inclusive and
stimulating learning environments.

Benefits for Instructors

GSRSs offer practical advantages for
educators:

Real-time Insights: Teachers
receive instant feedback on students'
understanding, allowing for immediate
adjustments to teaching methods.

Increased Interactivity: These
systems enhance classroom interactivity,
making it easier for students to participate
and for teachers to gauge comprehension.

Formative Assessment: GSRSs are
ideal tools for formative assessment,
checking prior knowledge, and supporting
better content assimilation.

Challenges and
Considerations

Despite the compelling benefits,
several challenges and considerations need
to be addressed for optimal GSRS
implementation:

Varied Impact on Academic
Achievement: While one study showed
significant grade improvements, another
study on general Classroom Response
Systems (CRSs) did not find a significant
impact on learners’ overall midterm and
final exam grades. This suggests that factors
like frequency of use and alignment with



assessment content might influence the
extent of academic achievement gains.

Technical Issues and
Costs: Limitations include potential
technical problems, the cost associated with
some commercial CRS platforms, and the
increased time required for course planning.
Some students explicitly noted
dissatisfaction with having to pay for
systems like Top Hat™ when free
alternatives exist.

Learning Curve: Students and
instructors may have diverse levels of
experience with technology, requiring
support and training for effective adoption.

Potential for
Distraction/Anxiety: Although the primary
focus is on positive impacts, some
educational research suggests that (G)SRS
use might increase distraction and anxiety
for certain students. The use of classroom
chat, for example, carries the potential to
distract students from the main lecture.
Poorly managed VR setups can also lead to
negative student experiences. (Sprenger,
David A., & Schwaninger, Adrian, 2021).

"Wear-out' Effects: There is
evidence of a potential "wear-out effect"
with repeated GSRS use, where the novelty
might decrease its effectiveness over time.

Temporal Dissociation: One study
using the hedonic-motivation system
adoption model found no significant
relationship between feeling time pass
quickly/slowly while using a GSRS and the
intention to use it or concentration during
exams.

Technical Requirements

Devices & connectivity: Most
GSRS are BYOD
(phones/laptops/Chromebooks) plus teacher
computer/projector and classroom internet.
Many tools integrate with slides/LMS and
support live or async use.

Low-tech option: Plickers uses
printable cards scanned by the teacher
(helpful when student devices/Wi-Fi are
limited).

Optional hardware clickers:
Platforms like iClicker support both
physical remotes and mobile apps; if
remotes are used, an instructor USB base
may be required.

Costs (illustrative, subject to
change):

e Kahoot! for schools offers tiered
educator plans (with free/basic options
also available). Kahoot!. (n.d.). Kahoot!
for schools: Plans and pricing.
https://kahoot.com/schools/plans/

e Poll Everywhere (Education) provides
free and paid plans with audience-size
limits. Poll Everywhere. (n.d.).
Education plans.
https:// www.polleverywhere.com/plans/e
ducation

e Mentimeter (Education) has a free plan
and discounted educator tiers.
Mentimeter. (n.d.). Educational pricing
— teachers & students.
https://www.mentimeter.com/plans/educ
ation

e Top Hat often uses student-pay
subscriptions in higher ed. Top Hat.
(n.d.). Pricing.
https://tophat.com/pricing/



https://kahoot.com/schools/plans/?utm_source=chatgpt.com
https://www.polleverywhere.com/plans/education?utm_source=chatgpt.com
https://www.polleverywhere.com/plans/education?utm_source=chatgpt.com
https://www.mentimeter.com/plans/education?utm_source=chatgpt.com
https://www.mentimeter.com/plans/education?utm_source=chatgpt.com
https://tophat.com/pricing/?utm_source=chatgpt.com

Recommendations for
Effective GSRS
Integration

To maximize the benefits and
mitigate the challenges of integrating
GSRSs into physical classrooms, the
following recommendations are offered:

Integrate for Active Learning and
Immediate Feedback: Educators should
implement GSRSs to support active learning
methodologies, providing instant feedback
on students' progress. This approach fosters
concentration, motivation, and allows
students to directly influence their learning
process.

Employ Adaptive Learning
Approaches: To further bridge performance
gaps, educators can tailor technology-
mediated activities to varying student
performance levels. This could involve
designing questions with diverse difficulty
levels, offering bonus challenges for
advanced students, and providing
encouraging feedback to those who need
more support.

Secure Institutional Support and
Training: Educational institutions should
consider obtaining institutional licenses for
GSRSs to eliminate direct costs for students.
Furthermore, providing adequate training
and ongoing support for teachers and
students is crucial to overcoming learning
curves and ensure effective utilization.

Adopt a Blended Learning
Strategy: Embrace a comprehensive
blended learning approach that effectively

integrates digital technologies into face-to-
face instruction. This strategic adoption can
improve overall education quality and
inclusivity within educational organizations.

Holistic Assessment of
Learning: Educators and institutions should
assess the impact of digital technologies on
both learning outcomes (e.g., grades) and
learning processes (motivation,
concentration, enjoyment). Recognizing the
independent nature of these aspects allows
for a more comprehensive understanding of
technology's true value.

Prioritize Pedagogical
Application: Technology should serve as an
enhancing tool for existing teaching
strategies rather than complicating the
pedagogical process. The focus should
remain on how technology supports learning
objectives and student engagement.

Explore AI-Enhanced
Personalization: Future implementations
could leverage generative Al within GSRSs
to create more personalized learning
environments tailored to individual student
needs.

Conclusion

The integration of Game-Based
Student Response Systems in physical
classrooms presents a powerful opportunity
to transform the learning experience by
enhancing learning outcomes, boosting
student motivation, concentration, and
enjoyment, and promoting an inclusive
environment for all students. The evidence
unequivocally points to the positive impact
of GSRSs, particularly their capacity to



narrow the performance gap for
underperforming students. While
implementation challenges exist, strategic
planning, institutional support, and a focus
on pedagogical value can ensure that these
innovative tools contribute significantly to
the evolution of modern education. By
embracing these technologies thoughtfully,
educators can empower the next generation
of learners and foster a more engaging,
effective, and equitable educational
landscape.
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