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Abstract

Digital examinations improve efficiency and accessibility, but maintaining fairness and academic
integrity remains challenging. This study examined the association between students’ perceptions of Safe
Exam Browser (SEB) implementation and their self-reported academic integrity, as well as the challenges
encountered during SEB-based examinations in secondary education. A quantitative correlational survey
was conducted with 136 Grade 10 students at SMA Muhammadiyah 2 Sidoarjo. A 15-item, four-point
Likert-type questionnaire assessed perceived SEB implementation, examination-related academic
integrity, and implementation challenges. Data were analyzed using descriptive statistics, internal
consistency analysis, residual normality and linearity tests, and simple linear regression. The overall
mean was 2.592 for SEB implementation and 3.243 for academic integrity. Regression analysis indicated
a significant positive association (R = .589, Rz = .347, p < .001), with perceived SEB implementation
accounting for 34.7% of the variance in academic integrity. Internet connectivity (n = 99; 72.79%) and
technical application issues (n = 88; 64.71%) were the most frequently reported challenges. These
findings indicate that SEB can support controlled examination conditions when paired with adequate
infrastructure, technical preparation, supervision, and sustained academic integrity education. Because

this single-school study used a nonexperimental, self-report design, its findings should be interpreted as
associative rather than causal.
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INTRODUCTION

Digital transformation has expanded the role of technology-supported assessment from a logistical
alternative into a core element of contemporary educational practice. Recent studies show that
technology-based examinations can improve administrative efficiency, enable flexible assessment
delivery, and support more systematic use of assessment information, although successful
implementation depends on user acceptance, digital competence, usability, and institutional
readiness [1], [2], [3], [4], [5]- These considerations are particularly important when digital
examinations are used for consequential decisions, because technical functionality must be
accompanied by valid assessment design and an acceptable experience for students and educators.

The quality of an online examination cannot, therefore, be reduced to whether the platform
operates successfully. Research on online assessment design emphasizes the need to balance
academic integrity, feedback quality, accessibility, fairness, authenticity, information security, and
the student experience [6], [7], [8]. Restrictions imposed during an examination also shape what the
assessment actually measures; consequently, decisions about closed-book, open-book, monitored,
or digitally restricted conditions should be aligned with the intended learning outcomes rather than
selected only for administrative convenience [6], [7].

Academic integrity remains one of the most persistent concerns in digital examinations.
Large-scale and review evidence indicates that online examination cheating is influenced by
opportunity, assessment conditions, student motivations, perceived peer behavior, and the
credibility of deterrence mechanisms [9], [10], [11]. Digital proctoring has consequently expanded
as an integrity-control strategy, but systematic evidence shows that no single surveillance or
restriction mechanism eliminates misconduct [12]. Experimental work further suggests that less
intrusive interventions can reduce cheating when they clearly communicate expectations and the
likelihood of detection, indicating that integrity protection can be designed as a layered rather than
purely surveillance-based process [13].

At the same time, integrity technologies create educational and ethical trade-offs. Studies of
the rapid transition to online examinations reported concerns about fairness, changing definitions of
misconduct, student anxiety, institutional preparedness, and the need to redesign assessment rather
than merely reproduce face-to-face examinations online [14], [15], [16]. Research on cheating
behavior and institutional responses similarly shows that prevention is more effective when
technological controls are combined with clear expectations, supportive academic-integrity
strategies, and attention to the reasons students engage in misconduct [17], [18].

Academic integrity should also be understood as more than compliance with examination
rules. Recent scholarship describes integrity as a multidimensional educational and ethical practice
shaped by students’ understanding of acceptable conduct, institutional norms, learning culture, and
opportunities for ethical participation [19], [20], [21], [22], [23]. This perspective is relevant to
secure digital examinations because a student may comply with restrictions imposed by technology
without necessarily internalizing honesty, responsibility, fairness, and independent academic
practice. A secure examination environment can therefore support integrity-related behavior, but it
should not be treated as a substitute for integrity education.

This distinction is especially important in secondary education. Evidence indicates that
many students enter higher education with uneven prior exposure to academic-integrity literacy
during their K-12 years [24]. A recent international study of K-12 schools likewise identified
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substantial variation in academic-integrity policies and instruction and emphasized the need for
earlier, systematic integrity education in school settings [25]. These findings suggest that research
at the secondary-school level should examine both the technological conditions of assessment and
the educational context in which students learn what academic integrity means.

Institutional culture and student experience also influence whether integrity measures
function as intended. Studies of institution-wide responses to online assessment highlight the value
of coordinated policies, assessment redesign, integrity messaging, and educator support [26]. Other
evidence links academic dishonesty to contextual and psychological factors, including anxiety and
learning conditions [27], while research on remote proctoring shows that technological difficulties,
inconsistent test environments, and fear of false accusations can negatively affect students’
assessment experiences [28]. Consequently, technical security should be evaluated together with
usability, infrastructure, communication, and perceived fairness.

Within this broader landscape, secure examination environments can be positioned as one
layer of integrity protection. Randomized experimental evidence indicates that monitoring can deter
dishonest behavior in online examinations, although the effect depends on the examination design
and the credibility of the monitoring process [29]. More recent work on online proctoring also
foregrounds privacy responsibilities and the need for transparent governance when student data are
collected or monitored [30]. Evidence from real-world online examinations further confirms that
misconduct can persist even when technological monitoring is available, reinforcing the need to
avoid claims that technology alone can guarantee honest behavior [31].

Measurement is another important consideration. Academic misconduct and integrity are
sensitive constructs, and recent instrument-development research emphasizes the value of clear,
psychometrically defensible measures that distinguish different forms of misconduct [32]. Program-
level research also shows that self-reported misconduct is associated with contextual variables such
as peer norms and perceptions of integrity culture [33]. For this reason, questionnaire-based integrity
scores should be interpreted as students’ reported perceptions and behaviors, not as direct
observation of actual cheating incidents.

Educational responses can complement technological restrictions. Interventions that
explicitly teach academic-integrity principles can improve students’ awareness of misconduct and
strengthen their ability to reason about ambiguous situations [34]. At the same time, the
contemporary digital environment exposes students to file-sharing and homework-help services that
can blur boundaries between legitimate support and inappropriate assistance [35]. A sustainable
integrity strategy therefore requires both secure assessment conditions and continuing education
about acceptable academic practices across digital environments.

Against this background, evidence specifically connecting students’ experience of a secure-
browser examination environment with self-reported academic integrity in secondary schools
remains comparatively limited. The present study therefore treats Safe Exam Browser (SEB) as a
technological component of the examination environment rather than as a mechanism that directly
creates integrity. It addresses three research questions: (1) How is SEB implementation perceived
by students during digital examinations? (2) Is perceived SEB implementation significantly
associated with students’ self-reported academic integrity during examinations? and (3) What
implementation challenges are most frequently reported by students? The study aims to provide
empirical evidence that can inform more effective, fair, and sustainable use of secure digital-
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assessment technology in secondary education. The remainder of the article presents the methods,
results and discussion, conclusion, limitations, and supporting statements.

METHODS

Research Design

This study used a quantitative correlational survey with a descriptive component. The design was
selected to describe students’ experience of Safe Exam Browser (SEB) implementation, test the
statistical association between perceived SEB implementation and self-reported academic integrity,
and identify implementation challenges. The study was conducted at SMA Muhammadiyah 2
Sidoarjo. Participants had experience completing SEB-based examinations over four consecutive
days. The analysis focused on students’ experience of the implemented examination environment
rather than on an independent technical audit of the SEB configuration.

Population and Sample

The study population consisted of Grade 10 students at SMA Muhammadiyah 2 Sidoarjo who had
taken examinations using SEB. Purposive sampling was used because direct experience with an
SEB-based examination was required for respondents to evaluate its implementation. Eligible
students had completed SEB-based examinations and were willing to participate as respondents.
The final sample comprised 136 students.

Data Collection Procedures

The research variables were perceived SEB implementation (X) and students’ self-reported
academic integrity during examinations (Y), as illustrated in Figure 1. SEB implementation was
measured through five indicators: usability, exam administration, restrictions on access to other
applications or websites, orderly exam conduct, and effectiveness of supervision. Academic
integrity was measured through honesty during examinations, compliance with exam rules,
responsibility for one’s own results, independence in taking examinations, and rejection of cheating
behavior. Because academic integrity was measured using questionnaire responses, the dependent
variable represents self-reported exam-related integrity rather than directly observed cheating
behavior. The study also recorded five implementation challenges: internet connectivity, device
compatibility, understanding of SEB use, technical application issues, and adequacy of pre-exam
guidance.
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Variable X Variable Y

Implementation of the
Safe Exam Browser (SEB)

e ease of use * honesty
e exam administration » e compliance with examination rules

e restrictions on access to e responsibility for one’s own results
other applications or websites

Student academic integrity

® independence in taking
e orderly conduct of the examinations

examination o ) )
e rejection of cheating behavior

o effectiveness of supervision
& >/ o 4

Figure 1. Conceptual Relationship Between Perceived SEB Implementation (X) and Self-Reported
Academic Integrity (Y)

Data were collected using a four-point Likert-type questionnaire with the response options
Strongly Agree, Agree, Disagree, and Strongly Disagree. The instrument contained 15 items: five
items measuring SEB implementation, five measuring academic integrity, and five measuring
implementation challenges. Higher scores on the first two scales indicated stronger perceived SEB
implementation and higher self-reported academic integrity. For transparency, the descriptive
results are reported on the original 14 response scale and are interpreted primarily through the
observed means and indicator rankings rather than unsupported qualitative cut-off labels.

Item-total correlations were used as an item-screening procedure, and internal consistency
was assessed using Cronbach’s alpha. The available analysis reports Cronbach’s alpha = .872 for
the 15-item questionnaire as a whole. Because construct-specific coefficients were not available,
this value is interpreted only as overall questionnaire consistency rather than reliability evidence for
each construct. Participation was voluntary, and the reported results are presented only in aggregate
form without identifying individual students.

Data were analyzed using descriptive and inferential statistics. The first research question
was addressed using means, standard deviations, and indicator rankings. The second research
question was tested using simple linear regression. Prior to regression, residual normality was
evaluated using the Kolmogorov—Smirnov test and a normal Q—Q plot, while linearity was evaluated
using the deviation-from-linearity test. Statistical significance was evaluated at a = .05. Regression
results are reported as associations and are not interpreted as evidence of causality.

The third research question was addressed using the reported frequency counts and
percentages for implementation challenges. Percentages were calculated from the reported
frequencies using (n/136) x 100, and the challenges were ranked from most to least frequently
reported. The challenge indicators were analyzed descriptively and were not included in the
regression model. All analyses were conducted using SPSS. These procedures provided a
descriptive profile of SEB implementation, evaluated its statistical relationship with self-reported
academic integrity, and identified practical implementation constraints.

Pendidikan
Indonesia



RESULTS AND DISCUSSION

Participant Characteristics

Descriptive Analysis

This study involved 136 Grade 10 students at SMA Muhammadiyah 2 Sidoarjo who had taken
examinations using SEB. The respondents consisted of 85 male students and 51 female students, as
shown in Table 1. All respondents had experience taking SEB-based examinations for four
consecutive days, which met the study’s inclusion criterion of direct experience with the
examination system.

Table 1. Gender Distribution of Respondents

Gender Frequency (n) Percentage (%)
Male 85 62.5
Female 51 37.5
Total 136 100

Table 2 summarizes students’ perceptions of SEB implementation. The overall mean was
2.592 (SD = 0.739) on the four-point scale. The highest mean was recorded for access restrictions
to other applications and websites (M = 2.949, SD = 0.801), followed by orderly examination
conduct and exam administration. The lowest mean was recorded for effectiveness of supervision
(M =2.257,SD =0.919), followed by usability (M =2.302, SD = 0.846). These results suggest that
students most clearly recognized SEB’s access-control function, while usability and perceived
supervision effectiveness were comparatively weaker aspects of implementation.

Table 2. Descriptive Statistics for Perceived SEB Implementation (X)

No Indicator Mean SD Rank
1. Usability 2.302 0.846 4
2. Exam Administration 2.713 0.877 3

3 Acc§ss r.estrlctlon.s to other 2,949 0.801 1
applications/websites

4. Orderly examination conduct 2.735 0.888 2
5. Effectiveness of supervision 2.257 0.919 5
Overall mean 2.592 0.739 —

Table 3 presents students’ self-reported academic-integrity scores. The overall mean was
3.243 (SD = 0.636). Honesty during examinations had the highest mean (M = 3.456, SD = 0.665),
followed by compliance with examination rules (M = 3.353, SD = 0.684). Rejection of cheating
behavior had the lowest mean (M = 3.088, SD = 0.715), although it remained above the midpoint
of the four-point scale. These findings indicate relatively high self-reported integrity across the
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measured examination behaviors, but they should not be interpreted as direct observations of actual

cheating behavior.

Table 3. Descriptive Statistics for Self-Reported Academic Integrity (Y)

No Indicator Mean
1. Honesty during examinations 3.456
2. Compliance with exam rules 3.353
3. Responsibility for own results 3.162
4.  Independence in taking examinations 3.154
5. Rejection of cheating behavior 3.088

Overall mean 3.243

SD
0.665
0.684
0.791
0.759
0.715
0.636

Rank

The Kolmogorov—Smirnov test of the standardized residuals produced a test statistic of
0.077 with p = .440 (Table 4). Because p > .05, the null hypothesis of normality was not rejected.
The normal Q—Q plot also shows that most points follow the reference line, although some deviation
is visible in the tails. Taken together, the available diagnostics do not indicate a statistically

significant departure from residual normality.

Table 4. Normality Test Results
Variables K-S Statistic (D) p

Standardized residuals 077 440

Normal Q-Q Plot of Standardized Residual

Expected Normal

Normality not rejected

-4 -2 o

Observed Value

Figure 2. Normal Q—Q Plot of Standardized Residuals
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The reliability analysis yielded Cronbach’s alpha = .872 for the 15-item questionnaire (Table
5). This indicates good internal consistency for the questionnaire as analyzed. Because only one
overall coefficient was available, the value should not be interpreted as separate reliability evidence
for SEB implementation, academic integrity, and implementation challenges.

Table 5. Reliability Test Results
Measure Cronbach’s alpha Interpretation

15-item questionnaire 872 Good internal consistency

The deviation-from-linearity test produced p = .123 (Table 6). Because this value is greater
than .05, there is insufficient evidence of a statistically significant deviation from linearity. The
available analysis therefore supports treating the relationship between perceived SEB
implementation and academic-integrity scores as approximately linear for the simple regression

model.
Table 6. Linearity Test Results
Model p for Deviation from Linearity Interpretation
SEB implementation (X) vs. 123 Linear

academic integrity (Y)

Regression Model Summary

Model R R? p Interpretation
SEB (X) — 580 347 < 001 Slgnlﬁcagt posmve
Integrity (Y) association

Regression ANOVA Results

Model :;li‘;rzfs df F P Note
Regression 639.557 1 71.169 <.001 Significant model
Residual 1204.178 134
Total 1843.735 135

The regression model was statistically significant, F(1, 134) = 71.169, p < .001 (Table 8).
The model summary in Table 7 shows R =.589 and R* = .347. Thus, perceived SEB implementation
accounted for 34.7% of the variance in students’ self-reported academic-integrity scores in this
sample, while 65.3% of the variance remained unexplained by this single-predictor model. This
result supports a significant positive association between the two measured variables but does not
establish that SEB caused changes in students’ integrity.
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Frequencies of Reported Implementation Challenges

Percentage

No. Challenge Frequency (n) (%) Rank
(1]
1  Internet connectivity issues 99 72.79 1
2 Device incompatibility 39 28.68 4
3 Difficulty using SEB 41 30.15 3
4  Technical application issues 88 64.71 2
5 Limited pre-examination 29 2132 5

guidance

Table 9 shows the frequency of implementation challenges reported by the 136 respondents.
Internet connection issues were the most frequently reported challenge (n = 99; 72.79%), followed
by technical issues with the application (n = 88; 64.71%). Difficulty using SEB (30.15%),
incompatible devices (28.68%), and limited pre-exam guidance (21.32%) were reported less
frequently. These results indicate that infrastructure and application reliability were more prominent
concerns than guidance or device compatibility in this sample.

Discussion
The descriptive results indicate that students recognized SEB most clearly through its access-control

function. Restrictions on other applications and websites received the highest implementation mean,
whereas usability and effectiveness of supervision received the lowest means. This pattern is
consistent with research showing that digital assessment quality depends not only on the existence
of a technological restriction but also on how assessment conditions are designed, communicated,
and experienced by users [6], [7], [12]. Experimental evidence on monitored examinations likewise
suggests that restriction and monitoring can alter opportunities for misconduct, but they do not
remove the need for sound assessment design and transparent implementation [13], [29].
Accordingly, SEB is best interpreted here as a mechanism for structuring the examination
environment rather than as a substitute for teacher supervision or assessment quality.

The regression analysis showed a significant positive association between perceived SEB
implementation and self-reported academic integrity. This finding is consistent with research
indicating that opportunities, perceived detection, and examination conditions are relevant to
cheating behavior in online assessments [9], [10], [11], [12], [13]. It also aligns with evidence that
monitoring can deter some dishonest practices under controlled examination conditions [29], [31].
However, these studies also caution against assuming that a technological control completely
prevents misconduct. The present association should therefore be understood as evidence that
stronger perceived implementation co-occurs with higher reported integrity, not as proof that SEB
directly caused students to become more honest.

The distinction between situational compliance and internalized academic integrity is central
to this interpretation. Contemporary integrity scholarship emphasizes that honest academic behavior
is shaped by ethical understanding, institutional expectations, peer norms, and the wider culture of
learning [19], [20], [21], [22], [23], [26], [33]. Secondary-school evidence further suggests that
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students’ prior academic-integrity literacy is uneven and that K-12 institutions require more
systematic policies and instruction [24], [25]. Thus, a restricted browser may reduce opportunities
to access unauthorized resources during an examination, while enduring honesty and responsibility
still require explicit educational reinforcement. Technology should operate within, rather than
replace, a broader culture of integrity.

The self-report nature of the dependent variable also requires careful interpretation.
Systematic review evidence shows that estimates of online examination cheating can be sensitive to
sampling, anonymity, question wording, and respondents’ willingness to disclose undesirable
behavior [11]. Studies of student perceptions similarly demonstrate that students do not always
interpret academic-integrity rules or forms of misconduct in the same way [18], [19]. Recent
measurement work has therefore emphasized construct clarity and psychometrically defensible
instruments when studying misconduct [32], while program-level analyses show that self-reports
are also influenced by perceived peer behavior and integrity culture [33]. The relatively high
integrity scores in this study should consequently be read as reported integrity within the
examination context rather than as verified absence of cheating.

The implementation challenges constitute an equally important component of the findings.
Internet connectivity and technical application issues were the two most frequently reported
problems. This is consistent with research on technology-based assessment showing that facilitating
conditions, usability, user competence, and technical reliability are central to acceptance and
successful implementation [1], [2], [3], [4], [5]. Studies of online assessment transitions and remote
proctoring similarly document concerns about infrastructure, technical disruptions, anxiety, and
unequal testing conditions [14], [15], [16], [28], [30]. In a secondary-school context, these issues
are especially consequential because a security mechanism that interrupts access, produces device
incompatibility, or creates uncertainty may undermine fairness even when its integrity objective is
legitimate.

A practical implication is that schools should adopt a layered implementation model. Before
high-stakes use, devices and networks should be checked, students should receive a trial session,
contingency procedures should be established, and examination rules should be communicated in
clear language. These recommendations are consistent with online-assessment frameworks that
emphasize fairness, accessibility, information security, and positive student experience [6], as well
as institutional approaches that combine assessment redesign, educator support, and integrity
communication [15], [21], [26]. Integrity education should continue outside examination sessions,
because instructional interventions can strengthen students’ understanding of academic-integrity
principles and ambiguous forms of misconduct [34].

The study also contributes by placing secure digital assessment in a secondary-school
setting, a context that remains less represented in the literature than higher education. Research on
K-12 academic-integrity literacy indicates that formal preparation before university is inconsistent
across schools and countries [24], [25]. This makes the present context important: students are
simultaneously learning academic norms and encountering increasingly technology-mediated
assessment. Moreover, digital assistance ecosystems extend beyond the examination browser itself;
students may encounter online file-sharing and homework-help resources whose acceptable use is
not always obvious [35]. Schools therefore need policies that connect secure examination
procedures with broader digital and academic literacy.
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Future research should move beyond single-source questionnaire evidence by triangulating
student reports with anonymized system logs, documented access violations, technical incident
records, and where ethically appropriate, controlled comparisons of examination conditions.
Randomized and quasi-experimental studies have demonstrated the value of designs that isolate the
effects of monitoring or integrity interventions [13], [29], while recent work shows the importance
of combining behavioral evidence with carefully validated misconduct measures [31], [32]. Multi-
school and longitudinal studies would also allow researchers to test whether the association
observed here remains stable across different subjects, infrastructures, school cultures, and student
populations. Such designs would provide a stronger basis for evaluating the role of secure-browser
technologies within a comprehensive academic-integrity strategy.

CONCLUSION

This study found a significant positive association between students’ perceptions of SEB
implementation and their self-reported academic integrity during digital examinations. The
regression model produced R = .589 and R? = .347, indicating that perceived SEB implementation
explained 34.7% of the variance in academic-integrity scores within this sample. Access restriction
was the most prominent implementation feature, while internet connectivity and technical
application issues were the most frequently reported challenges. The findings therefore support the
use of SEB as a supporting tool for creating more controlled examination conditions, rather than as
a standalone solution for academic integrity.

Schools should combine SEB with reliable infrastructure, device and compatibility checks,
technical support, clear pre-exam guidance, teacher supervision, and sustained integrity education.
Future studies should use multi-school samples, longitudinal or quasi-experimental designs, and
objective indicators such as system logs or documented cheating incidents to complement self-report
data and strengthen causal interpretation.

LIMITATIONS

This study has several limitations. First, the sample was drawn purposively from 136 Grade 10
students in one secondary school, which limits generalizability to other schools, age groups, and
institutional settings. Second, SEB implementation and academic integrity were measured using
self-report items, so socially desirable responding may have inflated integrity scores and the study
did not directly observe cheating behavior. Third, the design was non-experimental and based on a
short examination experience, so the regression results cannot establish causality or long-term
changes in ethical behavior. Fourth, technical conditions such as internet stability and device
compatibility were reported by respondents but were not experimentally controlled, and the study
did not independently audit the detailed SEB configuration. Finally, the available statistical output
reports overall questionnaire reliability and a limited set of regression diagnostics; construct-specific
reliability, homoscedasticity, influential-case diagnostics, and the original item-level coding used to
summarize challenge frequencies were not available for the present analysis. These limitations
should be considered when interpreting the findings.
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