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Abstract

The COVID-19 pandemic radically transformed education systems worldwide, accelerating the transition from
traditional to digital learning environments. This paradigm shift revealed critical challenges in sustaining student
engagement, particularly in developing countries like Pakistan where infrastructural, pedagogical, and
technological limitations persist. This study investigates the role of continuous assessment in promoting student
engagement within remote and digital classrooms, focusing on secondary-level education in Pakistan. Drawing
on a mixed methods approach, data were collected from 150 students through structured surveys and 20 teachers
via semi-structured interviews. Quantitative findings revealed moderate to high levels of student engagement,
with cognitive engagement surpassing emotional engagement. Frequent use of assignments and quizzes was
reported, while tools such as real-time feedback and peer assessment were less commonly implemented. A
significant positive correlation (r = 0.62, p j 0.01) was found between the frequency of continuous assessment
practices and student engagement levels. Qualitative insights highlighted key strategies-including digital quizzes,
interactive apps, and consistent feedback-as effective in fostering engagement, though educators cited barriers
such as limited digital literacy, unreliable internet access, and insufficient institutional support. The study
concludes that continuous assessment is a critical driver of student engagement in digital classrooms, but its
success hinges on teacher training, equitable access to technology, and policy-level reforms. These findings offer
actionable recommendations for educators, policymakers, and stakeholders seeking to optimize learning
outcomes in evolving remote education contexts.
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1. Introduction

1.1 Background on Remote Learning Post-COVID

The COVID-19 pandemic drastically transformed the global education landscape, compelling institutions at all levels
to shift to remote learning almost overnight. According to [1], more than 1.6 billion learners were affected by school
closures during the peak of the pandemic, highlighting an unprecedented dependence on digital technologies to sustain
educational processes. While online learning was not a novel concept, its abrupt, large-scale adoption exposed critical
gaps in instructional design, infrastructure, and learner engagement [2].

In the aftermath of the pandemic, even as educational institutions have reopened, remote learning and hybrid models
continue to play a significant role, especially in contexts with geographic, socio-economic, or infrastructural challenges.
This is particularly relevant in developing countries like Pakistan, where digital learning environments have become
more prevalent but face considerable limitations [3].

1.2 Importance of Student Engagement in Online Education

Student engagement is widely recognized as a critical factor influencing academic success, retention, and overall
learning outcomes [4]. In traditional face-to-face settings, engagement is fostered through interactive teaching, real-
time feedback, and peer collaboration. However, in remote learning environments, maintaining high levels of
engagement presents unique challenges due to factors such as technological barriers, lack of immediate feedback,
feelings of isolation, and reduced teacher-student interaction [5].

In the context of digital classrooms, engagement extends beyond mere attendance or login statistics. It encompasses
cognitive, emotional, and behavioral dimensions, including active participation in discussions, timely submission of
tasks, and proactive interaction with peers and instructors [6]. Consequently, educators must adopt intentional
strategies to foster meaningful engagement, particularly in online and remote settings.

1.3 Continuous Assessment: Definition and Importance

Continuous assessment is an ongoing process of evaluating student learning through formative, feedback-driven
activities, as opposed to relying solely on high-stakes, summative examinations [7]. This approach employs a variety of
tools and strategies, including quizzes, reflective tasks, group projects, self-assessments, and real-time feedback
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mechanisms, all aimed at monitoring student progress and informing instructional adjustments. In digital classrooms,
continuous assessment plays a critical role in maintaining student engagement by providing timely and motivational
feedback [8], enabling learners to track their academic progress, encouraging consistent participation, and offering
valuable insights to teachers regarding student needs and challenges. This becomes particularly important in remote
learning environments, where direct teacher oversight is limited, making continuous assessment an effective strategy
for promoting accountability and sustaining active learner involvement.

1.4 Research Problem and Purpose

Despite growing recognition of the critical role that continuous assessment and student engagement play in enhancing
learning outcomes in online education, there remains a significant gap in empirical research examining the
interrelationship between these two variables-particularly within the context of digital classrooms in developing
countries such as Pakistan. The abrupt shift to remote learning during the COVID-19 pandemic highlighted deep-
rooted disparities in educational access, digital readiness, and instructional quality, underscoring the urgent need for
innovative, context-appropriate assessment strategies. These strategies must not only evaluate student learning
effectively but also foster sustained motivation, active participation, and meaningful interaction in virtual environments
where physical presence and real-time supervision are limited. In response to this gap, the present study aims to
investigate the extent to which continuous assessment practices impact student engagement in digital classrooms. By
systematically analyzing the current practices, tools employed, and challenges encountered by educators and learners,
this research aspires to generate actionable insights that can inform pedagogical innovation, guide policy development,
and support the design of more inclusive and engaging digital learning environments across under-resourced
educational systems.

1.5 Research Questions

This study is guided by the following research questions:

(1) What is the current level of student engagement in remote or digital classrooms?

(2) To what extent are continuous assessment practices implemented in these settings?

(3) What is the relationship between continuous assessment and student engagement in remote learning environments?
(4) What challenges do educators face in implementing continuous assessment for fostering engagement?

(5) What strategies or tools can enhance the effectiveness of continuous assessment in digital classrooms?

2. Literature Review

2.1 Theoretical Frameworks

2.1.1 Constructivism: Learning Through Engagement

The constructivist theory of learning, grounded in the seminal works of [9] and [10], asserts that learners actively
construct knowledge through interaction with their environment, rather than passively absorbing information from
instructors. Within this theoretical framework, student engagement is not merely a supportive element but a
foundational pillar of effective learning. It is through active involvement with learning materials, collaborative
exchanges with peers, and dialogic interactions with educators that students are able to make sense of new information,
reconcile it with prior knowledge, and develop deeper, more meaningful understanding. In traditional classroom
settings, such engagement is naturally facilitated through face-to-face dialogue, real time feedback, and social learning
contexts. However, in online and remote learning environments, the absence of physical proximity presents unique
challenges to sustaining such engagement. In these contexts, educators must intentionally adopt alternative pedagogical
strategies that uphold the core tenets of constructivism. Digital tools, continuous assessment mechanisms, and
interactive learning activities become essential components of this approach, as they provide dynamic opportunities for
learners to participate actively, reflect critically, and co-construct knowledge within virtual spaces. As [11] emphasizes,
technology, when thoughtfully integrated, can bridge the gap between isolation and interaction, transforming digital
classrooms into vibrant, student entered learning ecosystems that honor the principles of constructivist pedagogy.

2.1.2 Black & Wiliam’s Formative Assessment Theory

The formative assessment theory proposed by [7] highlights the pivotal role of assessment as an integral component of
the learning process, rather than a mere endpoint evaluation. Their framework emphasizes the value of continuous,
feedback-oriented assessment practices that actively inform both teaching strategies and student learning pathways.
Rather than relying solely on summative assessments to judge student performance, formative assessment focuses on
providing ongoing insights that guide instructional adjustments and promote student growth throughout the learning
journey. This approach significantly contributes to student engagement by delivering timely and constructive feedback
that helps learners understand their strengths and areas for improvement. It also fosters self-reflection, enabling
students to take ownership of their learning and develop a sense of responsibility and autonomy. Furthermore,
formative assessment is instrumental in identifying misconceptions, knowledge gaps, and learning difficulties early in
the process, allowing educators to intervene with targeted support. It encourages the creation of a dialogic and
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interactive classroom environment where learning is seen as a collaborative endeavor between teacher and student. In
digital and remote learning contexts-where learners often experience physical isolation and reduced real-time
interaction-the effective application of formative assessment becomes even more critical. As [12] assert, well-designed
formative assessment strategies in digital classrooms can help mitigate disengagement by maintaining consistent
communication, reinforcing student motivation, and cultivating a learning culture grounded in active participation and
continuous improvement. By anchoring assessment in meaningful feedback loops and learner involvement, educators
can transform remote education into a more responsive, supportive, and engaging experience.

2.2 Review of Related Literature
2.2.1 Student Engagement in Online Learning

An expanding body of scholarly research underscores both the challenges and opportunities associated with fostering
student engagement in online learning environments. As highlighted by [13], effective engagement in digital settings
does not occur by chance; it necessitates intentional instructional design that incorporates interactive content, prompt
and meaningful feedback, and consistent, clear communication between educators and learners. Building upon this
perspective, [5] emphasized that the use of collaborative learning activities, multimedia resources, and regular
assessments significantly enhances student engagement by making learning more dynamic, personalized, and
participatory. Despite these promising strategies, online education continues to face persistent engagement-related
challenges. Disengagement often arises due to a variety of factors, including technological limitations, reduced
intrinsic motivation, limited real-time interaction, and the absence of a strong sense of community among learners.
These issues are particularly magnified in resource-constrained environments, such as those found in many developing
countries, where students frequently contend with unreliable internet connectivity, limited access to digital devices, and
low levels of digital literacy [14]. Such systemic barriers not only hinder consistent participation but also contribute to
feelings of isolation and frustration among learners. Therefore, while digital platforms offer innovative avenues for
enhancing engagement, their success largely depends on equitable access to technology, thoughtfully designed
pedagogical strategies, and ongoing support systems that address the diverse needs of online learners.

2.2.2 Use of Digital Tools for Assessment

Digital platforms such as Learning Management Systems (LMS), Google Classroom, and WhatsApp have been widely
adopted to facilitate remote learning and continuous assessment. Google Classroom, for instance, allows teachers to
assign tasks, provide feedback, and monitor student progress, supporting both formative and summative assessment
[15].

In the context of developing countries, informal tools like WhatsApp have gained popularity due to their accessibility
and user-friendliness [16]. While these platforms enable communication and task distribution, their effectiveness for
systematic continuous assessment remains underexplored, especially concerning their impact on student engagement.

2.2.3 Global and Local Studies

Internationally, studies have demonstrated that continuous assessment positively correlates with student engagement
and learning outcomes in digital classrooms. For example, [17] found that formative assessment through online quizzes
and interactive tasks significantly enhanced student motivation and participation in Saudi Arabia.

In the South Asian and Pakistani context, research remains relatively limited. A study by [18] highlighted that although
remote learning expanded rapidly during the COVID-19 pandemic, challenges related to assessment quality, digital
infrastructure, and teacher preparedness persisted. Similarly, [19] observed that student engagement in online
classrooms in Pakistan is significantly influenced by the quality and frequency of assessments, yet many educators lack
the necessary training or resources to implement effective continuous assessment strategies.

2.3 Research Gaps

While the existing body of literature affirms the critical role of continuous assessment in enhancing student
engagement, several notable research gaps remain-particularly within the context of developing nations. First, there is a
scarcity of empirical studies that specifically examine the relationship between continuous assessment practices and
student engagement in digital classrooms across Pakistan and the broader South Asian region. Second, although digital
platforms such as Google Classroom and WhatsApp are widely adopted for instructional purposes, there is insufficient
investigation into how these tools are utilized for assessment and to what extent they effectively promote meaningful
engagement. Third, much of the existing research tends to focus either on quantitative metrics or anecdotal
observations, highlighting the need for more integrative studies that combine quantitative data with rich qualitative
insights. Such studies should explore teacher assessment strategies, student responsiveness, and the sociotechnical
barriers that shape engagement in diverse educational settings. Addressing these gaps is essential for developing
contextually relevant and evidence-based frameworks to improve learning outcomes in remote and digitally mediated
environments.
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3. Methodology

This section outlines the research design, participants, instruments, data collection, and analysis procedures employed
to investigate the role of continuous assessment in promoting student engagement in digital classrooms. The mixed-
method approach was adopted to provide both quantitative and qualitative insights, ensuring a comprehensive
understanding of the research problem.

3.1 Research Design

This study adopts a mixed-methods research design, combining both quantitative and qualitative approaches to achieve
a nuanced and multidimensional understanding of the relationship between continuous assessment and student
engagement in digital classrooms. The rationale for employing this design lies in its capacity to integrate numerical
data with contextual insights, thereby offering a richer and more holistic analysis of the research problem. The
quantitative component is intended to systematically measure the extent and nature of student engagement, as well as
the frequency and types of continuous assessment practices employed across digital learning platforms. This allows for
the identification of statistical patterns, correlations, and general trends across a broad participant base.

In parallel, the qualitative component seeks to explore the lived experiences, perceptions, and challenges faced by
educators in implementing continuous assessment strategies within remote or hybrid learning environments. Through
semi-structured interviews, the study captures in-depth perspectives that provide valuable context to the quantitative
findings, uncovering the pedagogical, technological, and institutional factors that influence assessment effectiveness
and student engagement.

The integration of both data types enables methodological triangulation, which not only strengthens the validity and
reliability of the findings but also helps illuminate complex educational phenomena that may be overlooked through a
single-method approach [20]. This design is particularly well-suited to the dynamic and multifaceted nature of digital
education in developing contexts like Pakistan, where engagement levels and assessment practices are shaped by a
variety of interrelated factors.

However, in the event of logistical constraints-such as limited access to educators for interviews or disruptions in
communication infrastructure-a fallback to a purely quantitative design may be employed. In such cases, the study
would rely exclusively on structured survey data to examine statistical relationships between continuous assessment
variables and student engagement outcomes. Regardless of the specific methodological pathway, the overarching
objective remains to generate actionable insights that can inform evidence-based policy, enhance pedagogical practices,
and ultimately improve the quality of remote education in under-resourced settings.

3.2 Participants

This study targets a well-defined participant group consisting of secondary school students and teachers who are
actively engaged in remote or hybrid learning environments. The selection of participants is central to achieving the
research objectives, as it ensures the data collected is both relevant and contextually grounded. Participants will be
drawn from a diverse range of public and private secondary schools that have formally integrated digital platforms into
their instructional models. These platforms may include Learning Management Systems (LMS), Google Classroom,
WhatsApp, and other digital tools that facilitate remote teaching, learning, and assessment.

The study is particularly focused on schools operating in both urban and semi-urban areas, in order to capture a broader
spectrum of educational experiences and socioeconomic backgrounds. This inclusion of diverse geographic and socio-
demographic contexts allows for a more comprehensive understanding of how continuous assessment practices
function across different digital infrastructure capacities and learner environments. Given the disparities in
technological access and digital literacy between urban and less resourced regions, this diversity in participant
backgrounds is essential to uncovering the challenges and effectiveness of engagement strategies in various settings.

To ensure that participants possess meaningful experience with digital classrooms and continuous assessment tools, the
purposive sampling technique will be applied. This non-random sampling method is appropriate for qualitative and
mixed-method research where specific expertise or exposure to the phenomenon under study is necessary. Participants
will be selected based on their direct involvement in digital or hybrid instructional environments and their ability to
provide informed responses concerning the implementation and impact of continuous assessment practices.

The anticipated sample will include approximately 150 secondary school students, enrolled in grades 9 through 12,
who have been participating in remote learning through digital platforms during the academic year. In addition, 20
secondary school teachers who are directly responsible for delivering instruction and implementing assessment
strategies in digital classrooms will also be included. This sample size is considered sufficient to achieve robust
statistical power for the quantitative component of the study, while also supporting rich, in-depth qualitative
exploration through teacher interviews.

By selecting participants with firsthand experience in the use of digital tools and continuous assessment methodologies,
this study ensures that the insights gathered are not only academically valid but also practically relevant to current
educational challenges and innovations. This careful participant selection process will enhance the overall reliability,
credibility, and applicability of the research findings to both policy and practice in the field of digital education.
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3.3 Instruments

To comprehensively explore the relationship between continuous assessment practices and student engagement in
digital classrooms, the study will employ two primary research instruments: a structured survey for students and semi-
structured interviews with teachers. These instruments have been carefully designed to gather both quantitative and
qualitative data, ensuring a robust, triangulated understanding of the educational dynamics under investigation.

The student survey will serve as the core tool for collecting quantitative data on learners’ perceptions, behaviors, and
experiences in digital classrooms. Specifically, the survey aims to measure students’ levels of engagement-across
behavioral, emotional, and cognitive dimensions-and the extent to which continuous assessment strategies are being
implemented in their learning environments. To achieve this, the survey will incorporate an adapted version of the
Student Engagement Scale developed by [13], which has been validated in online and blended learning contexts. This
scale enables the measurement of student attentiveness, emotional connection, motivation, participation, and critical
thinking. In addition, the survey will include items designed to evaluate the frequency and nature of continuous
assessment tools, such as online quizzes, regular assignments or projects, formative feedback sessions, self-assessment
opportunities, and peer evaluations.

The instrument will utilize a 5-point Likert scale, ranging from ”Strongly Disagree” to ’Strongly Agree,” to capture the
intensity of student perceptions and engagement levels. This rating system allows for nuanced interpretation of student
attitudes and behaviors while supporting statistical analysis of trends, correlations, and variations across the sample.
The survey will be distributed electronically via accessible platforms such as Google Forms or WhatsApp to ensure
broad participation among students with varying degrees of digital access.

Complementing the quantitative data, semi-structured interviews with teachers will be conducted to gain deeper
qualitative insights into how continuous assessment is practically applied in digital learning settings. These interviews
will target a purposive sub-sample of secondary school teachers who are directly involved in remote or hybrid
instruction. The interview protocol will cover several key areas, including: the types of strategies and tools used for
continuous assessment; perceptions of the impact of these practices on student engagement and learning outcomes;
challenges or barriers encountered in digital assessment implementation (such as limited training, technological
constraints, or student disengagement); and recommendations for enhancing assessment effectiveness in remote
education contexts.

To ensure data reliability and facilitate thematic analysis, all interviews will be audio-recorded with informed consent,
transcribed verbatim, and analyzed using a structured coding framework aligned with the study’s research questions.
Thematic analysis will enable the identification of recurring patterns, unique insights, and contextual nuances that
enrich the interpretation of survey findings.

Together, the use of structured student surveys and in-depth teacher interviews provides a comprehensive
methodological foundation for capturing the multifaceted nature of continuous assessment and its influence on student
engagement in digital classrooms. This dual-instrument approach supports both breadth and depth in data collection,
strengthening the validity, relevance, and applicability of the study’s conclusions.

Data Collection Procedure

The following steps will be followed:

(1) Obtain necessary permissions from school administrations and relevant educational authorities.

(2) Distribute online surveys to students via platforms such as Google Forms or WhatsApp.

(3) Conduct virtual interviews with teachers using video conferencing tools (e.g., Zoom, Google Meet).
(4) Ensure voluntary participation, informed consent, and confidentiality throughout the process.

3.4 Data Analysis

To derive meaningful insights from the data and address the research questions comprehensively, the study will employ
a dual-mode analysis strategy encompassing both quantitative and qualitative approaches. This mixed-method analysis
ensures a robust understanding of the relationship between continuous assessment practices and student engagement in
digital classrooms.

Quantitative and Qualitative Data Analysis

Quantitative data collected through student surveys will be analyzed using Statistical Package for the Social Sciences
(SPSS) software. The statistical analysis will begin with descriptive statistics to summarize demographic characteristics,
such as student gender, geographic location, and access to digital devices, using frequency distributions and
percentages. Subsequently, mean scores will be calculated for each dimension of student engagement-behavioral,
emotional, and cognitive-as well as for the frequency of various continuous assessment tools (e.g., quizzes,
assignments, real-time feedback).
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To explore the relationship between assessment practices and engagement levels, Pearson correlation coefficients will
be computed. This inferential analysis will help determine whether a statistically significant association exists between
the frequency of continuous assessment and student engagement, offering valuable insights into how assessment
practices may directly or indirectly influence learning outcomes in remote educational settings.

In parallel, qualitative data obtained from semi-structured teacher interviews will undergo thematic analysis, following
the established six-phase model proposed by [21]. This method provides a rigorous framework for identifying,
analyzing, and reporting patterns within qualitative data. The analytical process will begin with familiarization through
repeated reading of interview transcripts, followed by the generation of initial codes reflecting key ideas, experiences,
and observations shared by participants. These codes will then be grouped into recurring themes related to assessment
strategies, implementation challenges, student responsiveness, and contextual barriers. The final interpretation will
align these emergent themes with the study’s research questions and the broader literature, allowing for both
confirmation and expansion of existing knowledge in the field.

Together, these analytical approaches will provide both the empirical grounding and interpretive depth necessary to
draw valid, context-sensitive conclusions about the role of continuous assessment in fostering student engagement in
digital learning environments.

3.5 Ethical Considerations

This research strictly adheres to established ethical standards to ensure the protection, dignity, and rights of all
participants involved. Ethical compliance is maintained across all stages of the research process-from participant
recruitment to data reporting.

Participation in the study will be voluntary, with all participants (students, teachers, and, where applicable, parents)
providing informed consent prior to engagement in the study. Information sheets will clearly outline the study’s
objectives, procedures, potential risks, and benefits, enabling participants to make informed decisions about their
involvement.

The study guarantees anonymity and confidentiality, with no personal identifiers being recorded or disclosed in the
data analysis or reporting. All data will be securely stored in encrypted digital formats, accessible only to the research
team, and used exclusively for academic and research purposes.

Participants will retain the right to withdraw from the study at any point without any consequence or need for
justification. This safeguard is particularly important in educational settings to prevent any perceived coercion or
undue pressure on students and teachers.

Finally, the research will be conducted with cultural sensitivity and respect for institutional protocols, ensuring that the
procedures are in line with both local educational policies and international research ethics guidelines. By embedding
these ethical principles into the research design, the study aims to foster trust, ensure transparency, and uphold the
highest standards of academic integrity.

4. Results

This section presents the findings of the study based on data collected through student surveys and teacher interviews.
Both quantitative and qualitative results are reported to provide a comprehensive understanding of how continuous
assessment practices influence student engagement in digital classrooms.

4.1 Quantitative Findings
4.1.1 Participant Demographics

A total of 150 students from secondary schools and 20 teachers participated in the study. Demographic details are
summarized.

Table 1 provides a detailed breakdown of the demographic characteristics of the student participants involved in the
study, including gender distribution, urban vs. semiurban/rural residency, and access to digital devices for learning. To
complement this data, Figure 1 presents a visual representation of these demographic variables in the form of pie charts,
which help to illustrate the diversity and contextual realities of the sampled population in an accessible and
interpretable manner.

Table 1. Demographic Characteristics of Student Participants

Demographic Variable Category Freq. %
Gender Male 82 54.7
Female 68 45.3
Location Urban 95 63.3
Semi-Urban/Rural 55 36.7
Access to Device Personal 102 68.0
Shared 48 32.0




Transformative Pedagogies https://tp.cultechpub.com/index.php/tp

Gender Distribution Location Distribution Access to Device

Shared Device
Semi-Urban/Rural
9
387% 32.0%

15 24 Female

Male 2HI% 63.3%
68.0%
Urban
Personal Device

Figure 1. Demographics of Participants
4.1.2 Student Engagement Levels

The Student Engagement Scale results revealed moderate to high levels of engagement among students in digital
classrooms. The mean scores for each dimension are presented.

As illustrated in Table 2, the mean scores for the different dimensions of student engagement-behavioral, emotional,
and cognitive-reflect generally moderate to high levels of engagement among participants, with cognitive engagement
emerging as the strongest. This finding is further emphasized in Figure 2, which visually compares the relative strength
of each engagement type through a clear bar chart, highlighting the variations in how students interact with digital
learning environments.

Table 2. Mean Scores for Student Engagement Dimensions

Dimension Mean (Max=5) Level
Behavioral 3.72 Moderate-High
Emotional 3.55 Moderate
Cognitive 3.81 High

These findings suggest that while students are actively participating and cognitively engaged, emotional connection to
the learning process remains a challenge in remote settings.

CONTINUOUS
ASSESSNMENT

v v

l TIMELY I l SELF- ] [ INTERACTIVE ]

FEEDBACK REGULATION LEARNING

b 4

STUDENT
ENGAGEMENT

Figure 2. Student Engagement Dimensions
4.1.3 Continuous Assessment Practices

Students reported varying frequencies of continuous assessment practices in their digital classrooms. The most
common tools and their reported usage frequencies are shown in table.

Table 3 outlines the reported frequency of various continuous assessment tools used in the digital classroom settings,
such as online quizzes, assignments, real-time feedback, and peer assessment. These frequencies, categorized into
“frequently,” “occasionally,” and “rarely/never,” indicate a pattern of reliance on certain tools over others. Figure 3
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complements this table by providing a visual comparison of these usage trends across assessment types, allowing for a
more immediate understanding of which strategies are being prioritized or neglected in actual practice.

Table 3. Usage Frequency of Assessment Tools (N=150)

Assessment Tool Freq. Occas. Rarely
Online Quizzes 61% 29% 10%
Assignments 74% 20% 6%
Real-Time Feedback 48% 35% 17%
Peer Assessment 25% 32% 43%

The data indicate that while quizzes and assignments are commonly implemented, real-time

assessment remain underutilized.
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Figure 3. Frequency of Assessment Tools Used

Assignments/Projects

Real-Time Feedback

Assessment Tools

4.1.4 Correlation Between Continuous Assessment and Engagement

Peer Assessment

Pearson correlation analysis revealed a significant positive relationship between the frequency of continuous
assessment practices and student engagement levels (r = 0.62, p < 0.01). This suggests that higher implementation of
continuous assessment is associated with increased student engagement in digital classrooms.

Figure 4 presents a scatter plot with a fitted regression line to visually demonstrate the statistically significant positive
correlation identified between the frequency of continuous assessment practices and student engagement levels. This
figure supports the quantitative finding (r = 0.62, p j 0.01) by showing how increased implementation of assessment
strategies is generally associated with higher engagement among students in digital classrooms.
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Figure 4. Correlation Between Continuous Assessment and Engagement
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4.2 Qualitative Findings: Teacher Insights

Semi-structured interviews with 20 teachers provided deeper insights into the role of continuous assessment and
associated challenges.

4.2.1 Effective Strategies for Engagement

Teachers participating in the study shared a range of strategies that have proven effective in maintaining and enhancing
student engagement in digital learning environments. One of the most frequently mentioned practices was the use of
short, regular quizzes, which help sustain learner attention and reinforce key concepts through repetition and timely
reinforcement. These low-stakes assessments were perceived as particularly beneficial for keeping students
academically focused and motivated. Additionally, the use of Google Classroom emerged as a central platform for
managing assignments, delivering structured feedback, and monitoring student progress. Teachers noted that its
organized interface and real-time tracking features facilitated better student accountability and communication.
WhatsApp groups were also cited as valuable tools for disseminating quick updates, reminders, and supplementary
resources, especially in settings where more advanced platforms were less accessible. Furthermore, teachers
incorporated interactive applications such as Kahoot and Mentimeter to make lessons more dynamic and participatory,
fostering real-time engagement and encouraging collaborative learning through gamification and instant feedback.

4.2.2 Challenges in Implementing Continuous Assessment

While teachers acknowledged the critical role of continuous assessment in remote learning, they also reported
encountering several significant challenges that hinder its consistent and effective implementation. A primary concern
was the limited digital literacy among students, particularly those in rural or underserved regions, which often impeded
their ability to navigate digital tools independently. This issue was compounded by irregular internet connectivity,
which disrupted the smooth delivery of real-time assessments and feedback sessions. Many students relied on shared
devices within their households, further restricting their participation in scheduled online activities. From the
educators’ perspective, increased workload and time constraints were also major barriers, as the transition to digital
platforms demanded considerable preparation, grading, and individualized feedback beyond conventional expectations.
Moreover, teachers reported a lack of institutional training and technical support, which left many feeling unprepared
to design and implement diverse assessment formats using digital tools. One teacher from a semi-urban school
encapsulated this challenge, stating, ’In our school, many students use shared devices or have poor internet, so it’s
difficult to conduct regular quizzes or interactive sessions.” These systemic limitations collectively posed a challenge
to the scalability and consistency of continuous assessment practices in remote education settings. The major barriers
reported by teachers in implementing effective continuous assessment strategies-such as limited digital literacy among
students, poor internet access, increased workload, and lack of institutional support-are visually summarized in Figure
5. This horizontal bar chart provides a clear depiction of the frequency with which each challenge was mentioned
during interviews, offering insight into the systemic issues that hinder formative assessment in remote education
settings.

Limited Digital Literacy

Poor Internet Connectivity

Increased Teacher Workload

Lack of Institutional Support

L L L '

0 10 20 30 40 50
Percentage of Teachers Reporting (%)

Figure 5. Teacher-Reported Barriers to Continuous Assessment
4.2.3 Student Responsiveness and Engagement Patterns

The qualitative data further revealed patterns in student responsiveness to continuous assessment. Teachers observed
that students tended to engage more positively when assessments were designed to be formative, non-punitive, and
supportive of their learning process, rather than high-stakes or overly rigid. Timely and constructive feedback was
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identified as a key motivator, helping students understand their progress and areas for improvement, which in turn
fostered a greater sense of ownership and motivation. Engagement levels were also higher when a variety of
assessment methods were used-such as multimedia tasks, project-based assignments, or peer review activities-keeping
students interested and catering to diverse learning preferences. Conversely, student disengagement was more likely to
occur when assessments became repetitive, feedback was delayed or generic, or when technical issues, such as device
malfunctions or poor connectivity, interrupted the learning process. These observations highlight the importance of
personalization, immediacy, and technological reliability in driving effective student engagement through continuous
assessment.

4.3 Summary of Key Findings

The findings of this study reveal several important insights into the dynamics of student engagement and continuous
assessment in digital classrooms. Firstly, student engagement levels were found to be moderate to high, with cognitive
engagement-reflecting attention, effort, and investment in learning-consistently stronger than emotional engagement,
which appeared to be more difficult to sustain in remote environments. Secondly, assignments and quizzes were among
the most frequently used continuous assessment tools, while peer assessments and real-time feedback mechanisms
remained underutilized, despite their known benefits. Thirdly, quantitative analysis confirmed a significant positive
correlation between the frequency of continuous assessment practices and levels of student engagement, indicating that
increased use of such strategies contributes to more active and consistent learner participation. Lastly, while teachers
demonstrated adaptability in employing various digital tools and platforms to support assessment, they continued to
face substantial challenges, particularly those related to technological access, student readiness, and insufficient
institutional support. Collectively, these findings underscore the critical role of welldesigned assessment strategies in
sustaining engagement and point to a need for systemic investment in infrastructure, training, and pedagogical
innovation.

5. Discussion

The findings of this study provide compelling evidence that continuous assessment plays a vital role in fostering
student engagement in digital classrooms, particularly within the context of secondary education in Pakistan.
Quantitative results revealed moderate to high levels of student engagement, with cognitive engagement being the most
prominent, followed by behavioral and then emotional engagement. This suggests that students are actively involved in
learning tasks and demonstrate a strong

Table 4. Key Findings and Theoretical Connections

Finding Theory Literature Explanation
High cognitive Constructivism [9]; [13];[11] Digital tasks foster sustained
engagement [10] mental effort

Frequent quizzes

Formative- [7]
Assessment [8]

Feedback loops reinforce learning
engagement

Low emotional Interactional Constructivism [14] Weak peer contact reduces
engagement emotional investment
Teacher tech issues Implementation Gap [18] Limited training/resources

block tech use

intellectual commitment, yet may struggle to maintain emotional connections in remote environments. The positive
correlation between the frequency of continuous assessment practices and student engagement further reinforces the
notion that regular, formative assessments are more than evaluative tools-they serve as mechanisms for keeping
students connected, motivated, and accountable in their learning journeys.

These findings align strongly with the theoretical foundations of constructivism and formative assessment. From a
constructivist perspective, the act of engaging with content through quizzes, assignments, and interactive tools
encourages learners to construct their own understanding through active participation. Teachers’ use of platforms such
as Google Classroom and applications like Kahoot and Mentimeter aligns with this theory by offering interactive and
learner-centered opportunities that support knowledge construction. Furthermore, the study validates [7] formative
assessment theory by demonstrating that ongoing, feedback-driven assessments contribute directly to student learning
and engagement. Teachers reported that timely feedback and lowstakes assessment helped students feel more supported
and confident, thereby enhancing their academic performance and motivation.

When compared to existing literature, these findings echo the conclusions drawn by [5], who emphasized the
effectiveness of interactive digital tools in boosting engagement. Similarly, the challenges reported by Pakistani
teachers in this study-such as lack of digital literacy, limited access to reliable internet, and insufficient institutional
support-mirror those identified by [18] and [14], reinforcing the structural barriers that continue to hinder effective
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implementation of remote assessment in developing contexts. Despite these challenges, the teachers in this study
showed innovation and adaptability, often utilizing informal yet effective tools such as WhatsApp for quick feedback
and communication.

These results have important implications for educational practice. Firstly, schools and educators should recognize that
engagement in digital classrooms is not solely dependent on content delivery but on how students interact with that
content through ongoing, structured assessment. Introducing variety in assessment formats-including collaborative
tasks, peer reviews, and real-time quizzes-can cater to different learning styles and maintain student interest. Equally
important is the need to address emotional engagement by incorporating strategies that promote a sense of community,
such as interactive discussions, personalized feedback, and teacher check-ins that go beyond academic evaluation.

However, this study is not without limitations. The sample size, while sufficient for this analysis, was restricted to
selected schools, which may limit the generalizability of the findings. Additionally, the study relied heavily on self-
reported data, which can introduce response bias. Variability in access to devices and internet connectivity may also
have influenced students’ ability to engage with assessment tools, potentially skewing results in favor of those with
better digital access.

Future research should explore these themes further by conducting longitudinal studies that track engagement trends
over extended periods, especially as students and teachers continue to adapt to digital learning environments.
Experimental research comparing different assessment approaches could also provide deeper insight into what methods
are most effective in sustaining engagement. Importantly, future studies should give greater attention to the emotional
dimension of engagement, which remains a challenge in virtual education, and investigate how socio-emotional
supports and relational pedagogy can be integrated into continuous assessment practices.

6. Conclusion & Recommendations
6.1 Summary of Findings

This study investigated the role of continuous assessment in fostering student engagement within digital classrooms,
focusing specifically on secondary-level education in Pakistan. The findings highlight that continuous assessment is not
merely a supplementary instructional tool but a central strategy for promoting consistent student involvement,
motivation, and learning efficacy in online environments. However, the success of such practices is largely dependent
on the availability of digital infrastructure, accessibility of educational technology, and teacher preparedness. The study
revealed that student engagement in digital classrooms is generally moderate to high, with cognitive and behavioral
engagement-such as attention, task completion, and participation-demonstrating stronger presence than emotional
engagement, which was adversely affected by the lack of physical interaction and community building in remote
learning settings.

Assignments and quizzes emerged as the most frequently used tools for continuous assessment, allowing teachers to
maintain regular monitoring of learning progress. However, more interactive approaches, such as peer assessments and
real-time feedback tools, were found to be underutilized. This limits the potential for deeper engagement and
collaborative learning. The statistical analysis further confirmed a strong positive correlation between the frequency of
continuous assessment practices and student engagement levels, establishing that consistent and well-structured
assessment can significantly enhance learner involvement. Teachers reported employing various digital platforms and
strategies to maintain engagement, yet they also faced a number of challenges, including inadequate digital literacy
among students, poor internet connectivity in rural regions, increased workload, and a lack of professional
development and institutional support. These findings underscore the need for comprehensive strategies at the
instructional, institutional, and policy levels to maximize the benefits of continuous assessment in remote education.

6.2 Recommendations

Based on the findings, several recommendations are proposed to educators, school leaders, and policymakers to
improve the use of continuous assessment for enhancing student engagement in digital learning environments.

Educators are encouraged to adopt a diverse and interactive set of assessment tools that go beyond basic quizzes and
assignments. Formative quizzes should be used regularly at the end of each topic or session to reinforce key concepts
and maintain learner attention. Incorporating real-time feedback applications, such as Kahoot, Mentimeter, or Google
Forms, can make assessments more interactive and engaging while offering immediate insights into student
understanding. Peer assessment activities, including collaborative projects and student-to-student reviews, should also
be integrated to foster critical thinking and a sense of ownership among learners. Additionally, the diversification of
assessment formats-ranging from written tasks and presentations to self-assessments and discussion-based activities-
can accommodate different learning preferences and sustain student interest across digital platforms.

To effectively implement these strategies, targeted teacher training is essential. Professional development programs
should focus on building educators’ digital pedagogical skills, especially in relation to integrating assessment tools
within commonly used platforms such as Google Classroom, WhatsApp, and learning management systems.
Workshops should also cover formative assessment techniques that emphasize timely, constructive feedback and
learner autonomy. Furthermore, educators need access to technical support and practical resources-such as tutorials,
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templates, and troubleshooting assistance-that empower them to overcome digital barriers and confidently design
engaging assessments.

At the institutional and policy levels, support structures must be strengthened to enable equitable and sustainable
implementation of continuous assessment. This includes investing in digital infrastructure, particularly in semi-urban
and rural areas where students often lack reliable internet connectivity and personal devices. Policymakers should also
develop and disseminate standardized guidelines for digital assessment that align with national curriculum goals and
quality assurance frameworks. Continuous monitoring and evaluation of assessment practices should be
institutionalized to provide educators with actionable feedback and to guide the refinement of digital teaching
strategies.

6.3 Suggestions for Policymakers

Policymakers have a critical role in scaling up effective assessment practices in the context of remote and hybrid
learning. It is recommended that continuous assessment be formally incorporated into national education policies as a
core requirement of digital teaching and learning. Dedicated funding should be allocated to procure digital tools and
platforms that support interactive and formative assessments, particularly in underserved and resource-constrained
regions. Moreover, teacher training in digital assessment should be mandated as an essential component of all
professional development and certification programs to ensure that educators are equipped to navigate evolving digital
landscapes. Finally, government bodies and educational institutions should actively support research and innovation in
digital assessment and student engagement, ensuring that policies are informed by evidence and tailored to local
educational needs and challenges.

6.4 Conclusion

In conclusion, continuous assessment has emerged as a vital mechanism for promoting student engagement, fostering
motivation, and supporting personalized learning in digital classrooms. It offers a dynamic, feedback-driven alternative
to traditional summative testing, and when implemented effectively, it can transform passive online environments into
interactive, student-centered learning spaces. However, realizing its full potential requires more than just digital access;
it demands a holistic ecosystem that includes teacher training, institutional backing, technological infrastructure, and
responsive educational policies.

In the post-COVID era, where digital and hybrid learning models are likely to remain integral to education systems
worldwide, investing in continuous assessment practices is not optional-it is essential. For countries like Pakistan,
where educational inequities and infrastructure gaps are prevalent, such investments are particularly crucial. A strategic,
well-supported approach to continuous assessment can ensure that learners from all backgrounds remain actively
engaged, academically successful, and prepared for the demands of a digitally interconnected world. By bridging the
gap between instruction and interaction, continuous assessment holds the key to making digital education both
equitable and effective.
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