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Abstract —This study aimed to evaluate the impact of
interactive pedagogy on student engagement and
knowledge retention. A quantitative method was used.
The sample was 500 students from three high schools.
The Engagement measurement instrument and
Knowledge Retention Test were used to measure
engagement and knowledge retention metrics. Data
collection was conducted over one semester. Data
analysis used descriptive statistics, inferential,
ANOVA, and Effectiveness Index. The results of this
study confirmed that classroom activity engagement
reached 88.32%, and history knowledge retention
reached 80.30%, indicating the success of the
pedagogical intervention. The Effectiveness Index of
student engagement and knowledge retention was
35.70%.
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1. Introduction

The pursuit of engagement in history education
has been a pivotal focus of recent pedagogical
research, as traditional lecture-based methods
continue to face scrutiny for their limited efficacy in
stimulating student interest and retention of complex
historical narratives [1], [2].

The importance of this study lies in its exploration
of interactive pedagogies as a means to bridge the
gap between static historical facts and dynamic
student engagement [3]. Recent literature
underscores the shift towards more active learning
environments, which have been associated with
improved critical thinking, greater retention of
information, and higher student satisfaction [4]. For
instance, studies by Camacho-Tamayo & Bernal-
Ballen (2023) highlight the transformative potential
of role-playing and digital archives in history classes
[5], fostering an immersive and participatory learning
experience that resonates with students [6], [7].

A comprehensive review of the literature reveals a
growing consensus on the need for innovative
approaches to teaching history. In-depth analysis,
such as the work by Corrales et al., (2024), points to
the promise of technology-integrated pedagogies that
leverage real-time analytics to adapt teaching
strategies to student engagement levels [9].
Furthermore, Granado-Peinado & Huertas (2023)
have expanded on this foundation by incorporating
adaptive learning algorithms that adjust the difficulty
and presentation of historical content, optimizing the
learning experience [11]. This research, therefore,
sits at the forefront of educational innovation,
building on established theories of engagement to
propose a novel, real-time engagement tracking
system that not only measures but also responds to
student interactions [8]. The introduction of such a
system aims to revolutionize the pedagogical
approach to history education, potentially setting a
new benchmark for educational engagement and
methodology [12], [13].
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The principal research problem addressed in this
study centers on the challenge of quantitatively
measuring and enhancing student engagement in
history classes through interactive pedagogies [9],
[14]. Despite the recognized need for engaging
educational methods, the lack of robust and
quantifiable metrics has been a significant barrier to
assessing and improving these  strategies'
effectiveness [2]. The solution proposed by this
research involves the development of an
Effectiveness Index (EI), a novel metric that captures
the degree of student participation and knowledge
acquisition in response to interactive learning
activities [10]. This index, grounded in controlled
classroom experiments across a diverse student
population, offers a standardized method to evaluate
the impact of various interactive pedagogies and
facilitates the optimization of history education by
allowing for real-time adjustments in teaching
approaches based on measured engagement levels
[15]. The research thus contributes a valuable tool for

educators to systematically enhance historical
learning and engagement, as demonstrated by
significant  improvements in  both  student

participation and historical understanding [16].

In response to the identified challenges of
quantifying engagement in history education, the
specific solution proposed in this study is rooted in
the adaptation and synthesis of methodologies from
recent educational research [17]. Drawing on the
theoretical frameworks discussed in the literature,
particularly those presented by Miralles-Martinez et
al., (2019) and expanded upon by Fuhrmeister &
Myers (2022) [18],[19], this study employs a
combination of direct engagement metrics and
adaptive learning techniques [20]. The research
instead integrates real-time feedback mechanisms
through an innovative use of the Effectiveness Index
(EI). This index measures engagement through
students' interactive participation and the cognitive
retention of historical content, leveraging technology
to adapt pedagogical strategies dynamically [21]. The
system collects data on student responses during
interactive activities and adjusts the instructional
methods accordingly, aiming to maximize
engagement and learning efficiency [22].

The implementation of this solution in the
educational context is conducted through controlled
experiments in a variety of school settings, providing
a robust testbed for evaluating the effectiveness of
these interactive pedagogies [23]. The application of
the Effectiveness Index allows for a quantitative
assessment of each pedagogical approach's impact,
facilitating a comparative analysis across different
educational environments and student demographics
[24].
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This methodology not only addresses the gap in
the measurement of real-time student engagement but
also contributes significantly to the literature by
providing a methodologically sound, scalable
approach to enhancing the teaching of history [25].
The outcome of this research demonstrates the
practical utility of the proposed system, showcasing a
significant increase in both student engagement and
knowledge retention, thereby validating the proposed
solution's effectiveness and its potential for broader
application in the field of education [26].

The literature review conducted as part of this
study highlights a wealth of scholarly contributions
focusing on interactive pedagogies and their impact
on student engagement and learning outcomes.
Prominent works by Lin & Shen (2024) and Sorina
(2024) have emphasized the effectiveness of role-
playing and digital archives in history education [27],
[28], demonstrating improved student interest and
retention of material [29]. However, while these
studies establish a positive correlation between
interactive methods and student engagement, they
predominantly rely on qualitative assessments or
short-term quantitative data, which fail to capture the
long-term effects and the real-time dynamics of
student engagement [30]. This gap underscores the
need for a more refined, quantitative approach that
can provide ongoing, actionable feedback during the
educational process [31].

To address these deficiencies, this research builds
upon the foundational theories posited by Lee &
Chun, (2024) and further developed by Rowley &
McCrudden (2020), who introduced frameworks for
tracking basic interaction metrics such as
participation rates and response times[32], [33].
While these studies initiated the path towards
quantitative assessments, they lacked the depth and
specificity required to fully understand and enhance
engagement in history education specifically [34].

The research presented here extends these
frameworks by integrating them into a
comprehensive  Effectiveness Index (EI) that

evaluates both engagement and knowledge retention
in real-time [12]. This advancement not only fills the
identified research gaps but also offers a novel
contribution to the field by providing a systematic,
scalable solution to measure and improve the
efficacy of interactive pedagogies in history
classrooms [35]. Thus, this study not only addresses
the immediate educational needs but also sets a new
benchmark for future research in educational
methodologies [36].

The primary objective of this study is to develop
and validate a set of novel metrics that quantitatively
measure student engagement in history classes,
particularly  through the implementation of
interactive pedagogies [37].
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The research aims to fill a critical gap in the
existing educational methodology by providing a
robust, quantitative analysis tool that captures the
nuances of student interactions and engagement in
real-time [38]. This not only allows a more precise
measurement of the effectiveness of different
pedagogical strategies, but also enables educators to
make informed adjustments that enhance learning
outcomes [39]. The novelty of this approach lies in
its integration of comprehensive engagement metrics
with adaptive learning technologies [40], thus
providing a dynamic, responsive educational tool that
goes beyond traditional static measurement methods
[41].

The scope of this study encompasses a series of
controlled classroom experiments conducted across
three high schools in Yogyakarta, Indonesia,
involving a total of 500 students. These experiments
are designed to assess the efficacy of wvarious
interactive teaching methods, from role-playing
historical events to engaging with digital archival
materials, and their impact on student engagement
and knowledge retention [42]. By systematically
evaluating these innovative teaching strategies in a
real-world educational environment [43], this
research aims to contribute substantial empirical
evidence to the field of educational methodology,
particularly in the context of history education [44],
[45]. The results are expected to establish a
benchmark for future pedagogical developments and
provide a scalable and replicable model for assessing
the effectiveness of interactive pedagogies across
different educational settings and diverse student
populations [46], [47].

2. Methodology Section

This study employed a quantitative research
approach, utilizing a one-group pre-test/post-test
design to investigate the impact of interactive
pedagogies on student engagement in history classes.
The primary objective was to determine if these
pedagogies had significantly enhanced students'
active participation and learning outcomes. To ensure
a robust analysis, the study incorporated various
statistical measures, including the calculation of an
Effectiveness Index (EI) for the pedagogical
strategies employed. A total of 500 students from
three high schools, namely SMAN 1 Yogyakarta,
SMAN 5 Yogyakarta, and SMAN 8 Yogyakarta,
were selected using stratified random sampling to
ensure representative distribution across different
levels and academic backgrounds. The selection
criteria required participants to have been enrolled in
a history class and to have had no prior experience
with the interactive pedagogy tested.
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The Engagement Measurement Instrument was
developed to quantitatively capture various
engagement metrics, including attention,
participation, and interaction during history lessons,
while the pre-test and post-test assessment
instruments were designed to measure students'
retention of historical facts and understanding of
concepts before and after the implementation of
interactive pedagogy. Both instruments went through
a rigorous validation process by educational experts
to ensure their reliability and relevance to the
research objectives.

Data collection occurred over one academic
semester, with the pre-test administered prior to the
introduction of interactive pedagogies and the post-
test conducted at the semester's end. The engagement
measurement tool was employed throughout the
duration of the study to collect real-time data on
student engagement. Data analysis involved
descriptive statistical methods to summarize the data
and inferential statistics to compare pre- and post-test
scores. ANOVA was utilized to assess the
effectiveness of the interactive pedagogies across
different schools and student groups. The EI was
calculated to determine the degree of change in
engagement and knowledge retention.

3. Results

The results section of this study delves into the
quantitative analysis conducted to evaluate the
impact of interactive pedagogies on student
engagement and knowledge retention in history
classes. By employing robust statistical methods and
comprehensive data collection tools, the study
provides a thorough examination of how these
pedagogical strategies influence the learning process.
This section outlines the metrics used to measure
engagement, the effectiveness of the pedagogical
interventions, and the overall impact on students'
academic performance. Through detailed tables and
statistical analysis, the findings offer insights into the
practical implications of adopting interactive
methods in educational settings.

3.1. Effectiveness of Interactive Pedagogies

An assessment of the effectiveness of interactive
teaching methods was conducted using participation
metrics and test scores to evaluate the process and
product of learning. The data analysis yielded the
findings presented in Table 1 below:
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Table 1. Descriptive Statistical Analysis on the
Effectiveness of Interactive Pedagogies

Effectiveness Maxn‘m UM Sum X SD %
Point

Engagement in
Class Activities (E1) 10,000 8,832 | 176.64 | 2.40 | 88.32
Retention of
Historical 2,000 1,606 32.12 1.92 | 80.30
Knowledge (E2)
Overall
Effectiveness of 88.32/
Interactive 80.30
Pedagogies (E1/E2)

The process of engaging students through

interactive activities (E1) reached 88.32% of the
maximum point, indicating a high level of active
participation. The effectiveness of the product, which
in this case refers to retention and understanding of
historical knowledge (E2), was achieved at a rate of
80.30%. The overall effectiveness, representing the
combined impact of interactive pedagogies on both
engagement and knowledge retention, surpassed the
benchmark, indicating a successful intervention.

3.2. Learning Outcomes and Student Engagement

The study employed an Effectiveness Index (EI)
to evaluate the relationship between the engagement
activities and the subsequent performance in
knowledge retention, as outlined in Table 2:

Table 2. Effectiveness Index of Interactive Pedagogies

Effectiveness
n Sum Pre-test Sum Post-test Index (EI)
500 42,650 48,300 0.357

The EI calculation resulted in a value of 0.357,
denoting a substantial improvement in student
engagement and knowledge retention by 35.70%.

3.3. Impact of Interactive Pedagogies on Engagement

A comparison between pre-test and post-test
scores provided concrete evidence of the pedagogies'
impact on student engagement and historical
knowledge, as demonstrated in Table 3:

Table 3. Comparison of Pre-test and Post-test Scores on
Student Engagement and Knowledge Retention

Score n Mean SD t-value Significance
Type (p-value)
Pre-test 500 85.30 10.58
Post-test 500 96.60 8.76 11.23 <0.001

A statistically significant improvement in post-
test scores (t(499) = 11.23, p < 0.001) indicated that
interactive pedagogies had a definitive positive effect
on students' engagement and learning in history
classes.
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4. Discussion

The current research on "Quantitative Measures
of Engagement in History Classes" sheds new light
on the efficacy of interactive pedagogies, building
upon the foundation laid by prior studies in
educational methodologies. Previous literature has
consistently highlighted the positive impact of active
learning strategies on student outcomes across
various subjects [41]. For instance, Ritzen (2023)
demonstrated that active learning techniques
significantly improve critical reading skills, a finding
that resonates with the observed enhancement of
historical knowledge and engagement in our study.
However, the current research extends beyond the
scope of existing literature by quantifying
engagement in a history-specific context and
establishing a direct correlation between interactive
pedagogies and both the process and product of
learning history [43]. This dual focus offers a
comprehensive insight into how students not only
become more involved in learning activities but also
achieve higher levels of knowledge retention [15],
[48].

Moreover, while previous research, such as that
by Perry et al., (2022), has qualitatively assessed the
benefits of active engagement, this study introduces
an Effectiveness Index to quantitatively evaluate
these benefits. The findings reveal a significant
35.70% improvement in engagement and retention,
emphasizing the added value of measuring the
nuanced impact of teaching strategies. This approach
addresses a gap in the existing literature, which often
relies on qualitative data or student self-reports, by
providing tangible, numeric evidence of the success
of interactive pedagogies in history classes [11]. The
current research thereby underscores the potential for
these pedagogies to foster deeper connections with
historical content, surpassing traditional didactic
methods [49], [50].

Finally, the comparative analysis between pre-test
and post-test scores in this study not only confirms
the effectiveness of interactive pedagogies, as
suggested by prior studies [51], but also showcases
an unprecedented level of improvement in the
context of history education [52]. While the literature
establishes the efficacy of active learning in broader
educational settings, the current study delineates the
specific advantages for history classes, marking a
substantial contribution to the field [49]. The
elevated engagement levels and knowledge retention
signify a pedagogical advancement, highlighting the
study's innovation in applying quantitative measures
within a historical learning environment [46].
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Consequently, this research delineates a path for
future investigations to follow, offering a replicable
model for assessing and enhancing student
engagement through interactive teaching methods in
diverse academic disciplines [53].

The findings of the current research are
significant, as they offer a quantifiable affirmation of
the positive impact that interactive pedagogies have
on student engagement in history classes [2], [54].
Scientifically, the use of an Effectiveness Index to
gauge the relationship between student engagement
activities and knowledge retention provides a robust
framework for educational research [12]. This metric
not only reinforces the validity of interactive
pedagogies as an educational strategy but also
presents a methodological advancement in how
educational outcomes can be quantitatively measured
and analyzed [12]. Such empirical evidence is crucial
for the development of pedagogical theory and for
validating active learning as a key contributor to
educational success in academic literature [31]. The
substantial improvement noted in this study, a
35.70% increase in engagement and knowledge
retention, not only contributes to the scientific
understanding of learning efficiencies but also sets a
benchmark for future research in education sciences
[17].

Practically, the study's implications extend into
the classroom, providing educators with actionable
insights into how to enhance the learning experience
[28], [54]. In a historical context, where engaging
students can be particularly challenging due to the
perception of the subject as static or irrelevant, the
demonstrated effectiveness of interactive pedagogies
in increasing engagement and retention is invaluable
[34]. Teachers can draw on these findings to inform
their instructional designs, integrating interactive
elements such as simulations, debates, and role-
playing into their lesson plans to stimulate interest
and facilitate a deeper understanding of historical
concepts [8]. The positive reception and improved
performance of students serve as a strong
endorsement for educators to move away from
traditional lecture-based formats and towards more
dynamic, student-centered learning environments
[30].

The implications of this study resonate beyond the
domain of history education and into the broader
educational policy and curriculum development [7],

[55]. The quantifiable success of interactive
pedagogies seen here supports the case for
incorporating such methods across various
disciplines, promoting a shift in educational

standards and expectations [25]. Policymakers and
educational leaders can leverage these results to
advocate for a transformation in teaching and
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learning practices, encouraging a shift towards
pedagogies that are not only engaging but also
demonstrably effective in improving academic
outcomes [33]. The alignment of these findings with
current educational trends towards more active and
personalized learning experiences further
substantiates the practical relevance of this research,
signifying a step forward in cultivating well-rounded
and critically thinking citizens in an increasingly
complex and information-rich society [28].

5. Limitation

While the study provides insightful findings on
the impact of interactive pedagogies in history
education, it 1s not without limitations. One
significant limitation is the study's focus on short-
term outcomes; thus, future research should aim to
measure the long-term retention of knowledge and
sustained engagement post-intervention.
Additionally, the study was confined to a specific
educational context, which may not represent the
diverse global classroom settings. Future work could
include a broader range of educational environments
to enhance the generalizability of the findings.
Another limitation is the reliance on quantitative
data; incorporating qualitative methods such as
interviews and observational data could provide a
more comprehensive understanding of student
experiences and  pedagogical  effectiveness.
Addressing these limitations in subsequent research
would not only bolster the validity of the findings but
also enrich the wunderstanding of interactive
pedagogies' role in education.

6. Conclusion

The conclusion of this research underscores the
substantial efficacy of interactive pedagogies in
enhancing engagement and knowledge retention in
history education, as evidenced by a notable 35.70%
improvement on the Effectiveness Index. These
findings not only affirm the scientific merit of
incorporating active, participatory learning strategies
in educational practices but also provide a pragmatic
blueprint for educators aiming to revitalize history
instruction. The study's implications extend to
influencing curriculum development and pedagogical
approaches, advocating for educational reforms that
embrace interactive learning to cultivate an enriched,
student-centered educational landscape. Thus, this
research contributes meaningfully to the ongoing
dialogue on educational enhancement, demonstrating
the potential of interactive pedagogies to transform
the teaching and learning of history for improved
student outcomes.
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