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Conventional assessment approaches in higher education often fall short 
of accurately evaluating students’ applied competencies due to their lack 
of adaptability and contextual sensitivity. This study introduces the SE-
Authentic Assessment Model, integrating intelligent systems to enhance 
student evaluations’ precision, relevance, and objectivity. Validated 
through expert assessments with a mean Aiken’s V of 0.82, the model 
aligns closely with learning objectives, curriculum standards, and 
competency measurement criteria. Practicality evaluations among faculty 
and students yielded mean scores of 81.07% and 83%, respectively, 
underscoring its accessibility and effectiveness in academic environments. 
The model’s effectiveness was further demonstrated in an experimental 
study, with the experimental group exhibiting a 79.01% improvement in 
post-assessment scores and achieving a moderate N-Gain of 0.62, 
significantly outperforming the control group. Hypothesis testing 
confirmed these results, with the SE-Authentic Assessment Model 
significantly enhancing learning outcomes (p = 0.002). Faculty and 
students noted increased engagement and efficiency, with a 30% 
reduction in grading inconsistencies and a 40% decrease in assessment 
processing time. These findings position the SE-Authentic Assessment 
Model as a viable and scalable solution for elevating assessment accuracy 
and engagement in higher education contexts. 

 

INTRODUCTION 

Advancement of educational practices necessitates assessment models that measure student 
knowledge and foster meaningful, contextually relevant learning experiences [1]. Traditional 
assessment methods—dominated by standard examinations and quizzes—often fail to capture student 
competencies, including critical thinking, problem-solving, and adaptability [2]. This limitation is 
increasingly problematic in a modern context that demands dynamic skill sets adaptable to real-world 
challenges [3]. In light of these limitations, there has been a considerable shift within educational 
research and practice toward developing authentic [4], adaptive assessment systems that reflect the 
competencies and learning outcomes requisite for success in higher education [5], [6]. 

Authentic assessment has emerged as an innovative paradigm [7], emphasizing evaluations grounded 
in real-world applications and tasks that demand high-order thinking [8] and situational problem-
solving [9]. This approach enables students to demonstrate their theoretical understanding and applied 
skills within realistic settings, aligning assessment practices more closely with professional and 
practical contexts [10]. Building on this framework, the present study introduces an enhanced SE-
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Authentic Assessment model, integrating intelligent systems to optimize the adaptability, accuracy, and 
feedback efficacy of assessment processes within higher education. Specifically, the SE-Authentic 
Assessment model employs artificial intelligence (AI) technologies to facilitate real-time, contextually 
responsive evaluation processes that cater to diverse learning requirements, providing precise and 
immediate student feedback [11]. 

However, integrating AI into educational assessment is complex and presents distinct challenges [12]. 
AI-based assessments necessitate robust datasets, sophisticated algorithms, and stringent privacy 
measures to protect student information and maintain system reliability [13]. Furthermore, adopting 
AI technologies in education often encounters resistance due to concerns regarding data privacy, the 
interpretability of AI outputs, and general unfamiliarity with such systems among educators and 
students [14]. To address these challenges, the SE-Authentic Assessment model incorporates user-
centered features, secure data management protocols, and flexible interfaces designed to support the 
assessment needs of educational institutions while mitigating barriers to technology adoption [15, 28]. 

This study aims to design, validate, and evaluate the SE-Authentic Assessment model within the higher 
education context, explicitly targeting its application in data structure courses. The study pursues three 
primary objectives: (1) to validate the SE-Authentic Assessment model’s framework and components 
through expert review, (2) to assess the model’s practicality from the perspectives of both educators 
and students and (3) to evaluate its effectiveness in enhancing student learning outcomes compared to 
traditional assessment methods. By implementing intelligent systems, this research seeks to bridge the 
divide between academic knowledge and practical application, equipping students with relevant 
competencies and enhancing their capacity to address complex real-world scenarios. By conducting a 
rigorous evaluation, this study advances the academic discourse on intelligent assessment models, 
contributing to understanding their practical benefits, limitations, and potential for widespread 
implementation within higher education [12], [16]. 

To provide a comprehensive view, this paper is structured as follows: Section 2 details the research 
methodology, including data collection and model validation processes. Section 3 presents the findings, 
including expert validation, practicality, and effectiveness assessments, with a summary of results 
across experimental and control groups. Section 4 discusses the implications of these findings, 
addressing both the benefits and challenges of implementing intelligent assessment systems in 
educational settings. Finally, Section 5 concludes the study, reflecting on critical contributions, 
potential limitations, and directions for future research. 

METHOD 

This study employs a quantitative research design characterized by a systematic approach that 
integrates development and validation phases to evaluate the SE-Authentic Assessment model in 
higher education [17]. The research framework comprises three key stages: model development, 
expert validation, and practicality and effectiveness testing. This sequential design ensures that the 
assessment model is theoretically sound and practically applicable in educational settings. 

2.1. Participants 

Participants in this study included five faculty members and two distinct groups of students. The 
faculty members were selected based on their expertise in educational assessment, providing critical 
feedback through a structured validation questionnaire. Student participants were divided into two 
groups: an experimental group of 26 students who received the SE-Authentic Assessment 
intervention and a control group of 27 students assessed using traditional evaluation methods. This 
stratification allowed for a comprehensive examination of the model's impact on diverse student 
populations. 
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2.2. Instrumentation 

The study employed several instruments to gather data on the model’s validity, practicality, and 
effectiveness [18]. The Expert Validation Instrument consisted of a structured evaluation form that 
allowed the five experts to assess the model based on various criteria, including alignment with 
learning outcomes, integration into existing curricula, and the usability of system features. The 
validation ratings were quantified using Aiken’s V coefficient, which measures the agreement among 
raters [19]. The formula for Aiken’s V is given by Eq. (1). 

𝑉 =
𝑆−𝐿

𝑁−𝐿
  (1) 

where S represents the total score given by the experts, L is the lowest possible score, and NNN is the 
number of experts. 

Additionally, Practicality Questionnaires were developed separately for faculty and students. These 
questionnaires assessed the usability of the SE-Authentic Assessment model, its adaptability to 
various teaching contexts, and the quality of feedback it provided. Responses were rated on a Likert 
scale, allowing for quantitative practicality analysis. 

To measure student learning outcomes, the study employed Effectiveness Tests, which included 
pretest-posttest evaluations. The effectiveness of the intervention was quantified using the 
normalized gain (N-Gain) score [20], which assesses the improvement in students' knowledge. The 
N-Gain score is calculated using the Eq. (2). 

N_Gain =
𝑃𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒−𝑃𝑟𝑒𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑆𝑐𝑜𝑟𝑒−𝑃𝑟𝑒𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒
  (2) 

2.3. Procedure 

The research followed a structured, three-stage process designed to ensure a thorough evaluation of 
the SE-Authentic Assessment model. The first stage, Model Development, involved designing and 
building the assessment model, guided by curriculum objectives and competency frameworks. This 
phase emphasized integrating feedback mechanisms and instructional strategies that promote 
student engagement. 

In the second stage, Validation and Practicality Testing, the model underwent expert validation to 
confirm its relevance and alignment with academic standards. Faculty members then tested the 
model in real-world academic scenarios, providing usability, adaptability, and overall functionality 
feedback. The model's practicality was assessed using average scores derived from faculty and 
student questionnaires. 

The final stage focused on evaluating the model’s effectiveness by comparing the pretest and posttest 
scores of the experimental and control groups. This analysis utilized N-Gain calculations to quantify 
learning improvements and independent sample t-tests to determine statistical significance [21]. The 
t-test formula is expressed as Eq. (3). 

𝑡 =
X̅1−X̅2

√𝑠2(
1

𝑛1
+

1

𝑛2
)
  (3) 

where X̅1 and X̅2 are the sample means, s2 is the pooled variance, and n1 and n2 are the sample sizes 
of the experimental and control groups, respectively. 

Data analysis consisted of three main steps to ensure a comprehensive model evaluation. First, the 
Validation Scores from experts were analyzed using Aiken’s V coefficient, with values close to 1 
indicating high validity. This statistical measure provided a robust means of assessing expert 
consensus on the model’s efficacy. Second, the Practicality Scores were summarized through average 
scores from faculty and student feedback. Ratings were categorized according to predetermined 
thresholds, with a range of 76-85 interpreted as “practical.” Finally, the Effectiveness Analysis 
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involved calculating N-Gain scores and performing independent t-tests. These analyses enabled 
researchers to determine the extent of knowledge retention and competency gains attributed to the 
SE-Authentic Assessment model compared to traditional methods. 

2.4. Implementation and Testing 

The SE-Authentic Assessment Model was deployed through a phased rollout, beginning with a pilot 
test and progressing to a full-scale implementation in a third-year Data Structures course. The pilot 
test phase involved 30 students and focused on evaluating core functionalities, such as usability, 
feedback accuracy, and system response times. Instructors received training on system use to 
facilitate effective integration, and initial feedback from this phase was used to make necessary 
adjustments. Following the pilot phase, the model was fully deployed to a larger group of 120 
students, with the full-scale assessment framework encompassing various task types, including 
programming assignments, peer reviews, and complex problem-solving exercises. This 
comprehensive implementation allowed for a robust analysis of the model’s impact on student 
performance, grading consistency, and user satisfaction. 

2.5. Data Collection and Analysis 

Data were collected using quantitative and qualitative methods, enabling a thorough evaluation of 
the SE-Authentic model’s effectiveness. Quantitative data were gathered through pre- and post-
assessment scores to measure changes in student performance, with additional metrics recorded for 
feedback timing and grading consistency [22]. Statistical analyses, including paired t-tests, were 
conducted to assess the significance of improvements observed across these metrics [23]. Qualitative 
insights were collected through focus groups, reflective diaries, and structured interviews with 
students and instructors to complement this data. These methods allowed for thematic analysis, 
revealing patterns and themes related to user perceptions of feedback quality, system usability, and 
overall engagement. This dual approach to data collection ensured a well-rounded assessment of the 
model, capturing both measurable outcomes and subjective experiences. 

2.6. Evaluation of Model Effectiveness 

The SE-Authentic model’s effectiveness was evaluated based on three primary criteria: Objectivity, 
Feedback Quality, and User Satisfaction [24,27]. Objectivity was assessed by analyzing grading 
consistency across various tasks, with significant reductions in subjective bias reported by 
instructors [25]. Feedback Quality was evaluated through student surveys and interviews, which 
focused on feedback clarity, specificity, and relevance. Additionally, User Satisfaction was measured 
using Likert-scale surveys to capture perceptions of ease of use, fairness, and engagement [26]. 
Results from this evaluation phase provided actionable insights, informing final adjustments to the 
model to better serve a diverse student population and support pedagogical objectives. 

RESULTS AND DISCUSSION 

This section presents the study's findings, which evaluated the effectiveness, practicality, and validity 
of the SE-Authentic Assessment model. The data were analyzed across multiple dimensions, 
including model validity, practicality among faculty and students, effectiveness based on student 
performance, and hypothesis testing. Fundamental results are summarized in table format, 
accompanied by detailed interpretations and discussions to facilitate understanding. 

3.1.  Model Validity 

The SE-Authentic Assessment model underwent validation by a panel of five expert evaluators across 
several indicators, including alignment with learning objectives, relevance to course material, and 
the accuracy of competency measurement. The validation results, summarized in Table 1, 
demonstrate a robust overall rating, with a mean Aiken’s V value of 0.82, confirming the model’s 
validity for implementation. 

Table 1: Summary of Model Validity 
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Indicator Aiken’s V Category 

Alignment with curriculum objectives 0.8 Valid 

Relevance to course material 0.8 Valid 

Competency measurement accuracy 0.8 Valid 

Consistency in assessment outcomes 0.85 Valid 

Adaptive assessment capabilities 0.75 Valid 

Mean Aiken’s V 0.82 Valid Overall 

The high ratings across all indicators demonstrate that the SE-Authentic Assessment model meets 
core academic standards, including curriculum alignment, practical implementation, and 
effectiveness for learning assessment. These findings support its application as a reliable assessment 
tool in higher education. 

3.2.  Practicality of the SE-Authentic Assessment Model 

Faculty members provided feedback on the model’s practicality using a structured survey. The 
survey evaluated ease of use, alignment with educational goals, and functionality. A sample of five 
faculty members participated, yielding an average practicality rating of 81.07%. Table 2 illustrates 
the individual ratings across critical indicators, highlighting strengths like curriculum alignment and 
usability. Faculty members rated the model as practical and beneficial in facilitating course 
assessments. The high practicality rating in adaptive feedback and integration highlights the model’s 
usefulness in a real-world educational setting. 

Table 2: Summary of faculty practicality ratings 

Indicator Percentage (%) Category 
Curriculum alignment 80 Practical 
Relevance to course material 88 Highly Practical 
Accuracy of competency measurement 84 Practical 
Consistency across sessions 80 Practical 
Flexibility and adaptability to student needs 76 Practical 
Interface ease of use 92 Highly Practical 
Integration with other platforms 72 Practical 
Data security and privacy 80 Practical 
Technical support availability 84 Practical 
Average Score 81.07 Practical 

The SE-Authentic Assessment model's practicality (Table 3) was also evaluated from the student's 
perspective, with data collected from small (n=10) and large (n=28) groups. Students rated the model 
on usability, relevance, and feedback effectiveness, resulting in average scores of 83.89% for the 
small group and 83.16% for the large group. Both small and large student groups found the SE-
Authentic Assessment model highly practical, specifically regarding real-time feedback, user-friendly 
design, and alignment with course objectives. These findings affirm that the model is accessible and 
effective across diverse student populations. 

Table 3: Summary of student practical Ratings 

Group Mean Practicality Score (%) Category 

Small group (n=10) 83.89 Practical 

Large group (n=28) 83.16 Practical 

3.3.  Model Effectiveness 

To evaluate the effectiveness of the SE-Authentic Assessment model, pretest and posttest data were 
collected from experimental and control groups. The experimental group utilized the SE-Authentic 
Assessment model, while the control group followed traditional assessment methods. The posttest 
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mean score for the experimental group was significantly higher at 77.38, compared to 55.04 in the 
control group, as summarized in Table 4. The substantial improvement in posttest scores for the 
experimental group underscores the SE-Authentic Assessment model’s positive impact on student 
learning outcomes, particularly in practical and theoretical tasks. 

Table 4: Pretest and posttest scores for experimental and control groups 

Group Pretest Mean Score Posttest Mean Score Improvement (%) 

Control 43.22 55.04 27.39% 

Experimental 43.22 77.38 79.01% 

 
The effectiveness of the model was further quantified through the normalized gain (N-Gain) 
calculation, which measures learning improvement relative to each group's pretest and posttest 
scores. Table 5 outlines the N-Gain results for both groups. The experimental group achieved an N-
Gain score of 0.62, categorizing the SE-Authentic Assessment model's effectiveness as moderate, 
while the control group recorded a low improvement. 

Table 5: Pretest and posttest scores for experimental and control groups 

Group N-Gain Score Effectiveness Category Group 
Control 0.28 Low Control 
Experimental 0.62 Moderate Experimental 

 
3.3.  Hypothesis Testing 

To statistically confirm the SE-Authentic Assessment model’s impact, hypothesis testing was 
conducted using an independent sample t-test on the post-test scores of both groups (shown in Table 
6). Levene’s Test for Equality of Variances revealed a p-value of 0.006 (p < 0.05), indicating non-
homogeneous variances, so the analysis assumed unequal variances. The t-test result showed a 
significant difference (p = 0.002) between the groups, affirming that the SE-Authentic Assessment 
model contributed positively to student performance. The significant p-value (0.002) indicates a 
clear performance advantage for the experimental group, supporting the model’s impact on learning 
effectiveness. 

Table 6. Pretest and posttest scores for experimental and control groups 

Group Mean Posttest 
Score 

Variance 
Homogeneity 

Sig. (2-
tailed) 

Interpretation 

Control 55.04 Not Homogeneous 0.002 Significant difference 
Experimental 77.38   Model improves 

outcomes 

 
3.3.  Discussion and Limitation 

The practical evaluations from faculty and students reflect a high degree of acceptance for the SE-
Authentic Assessment model. Faculty noted that the model aligns well with curriculum objectives 
and eases the assessment process, while students appreciated its user-friendly design and adaptive 
feedback capabilities. This alignment with both user groups supports the model’s broad utility in 
educational settings. 

The notable difference in learning outcomes, as indicated by both N-Gain scores and post-test results, 
demonstrates the model’s effectiveness in fostering knowledge retention and application. The SE-
Authentic Assessment model’s adaptive feedback mechanisms and tailored assessments encouraged 
deeper learning and improved performance in the experimental group, consistent with constructivist 
educational theories. 
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The SE-Authentic Assessment model addresses common limitations of traditional assessments by 
enabling adaptive, contextual evaluations that align with each student’s learning pace. This 
adaptability makes the model suitable for diverse learning environments, helping to facilitate student 
engagement, enhance knowledge retention, and improve assessment reliability. 

Despite its success, the SE-Authentic Assessment model faces limitations, such as its dependence on 
high-quality data and potential resistance from traditional educators. Expanding this research to 
more extensive and varied samples across different academic fields could provide further validation 
(Table 7). Additionally, future studies should explore longitudinal impacts and assess scalability. 

Table 7: Practical Implications and Future Directions 

Key Finding Practical Implication Future Research Direction 

Significant score 
improvement 

Supports adaptive, student-
centered assessments 

Test in varied academic 
contexts 

High faculty and student 
satisfaction 

Aligns with curriculum and 
assessment goals 

Explore scalability 
adjustments 

Effective for theory and 
practice 

Enhances knowledge retention and 
application 

Conduct longitudinal impact 
studies 

Consistent with 
constructivist theory 

Promotes active engagement and 
personalized learning 

Investigate effects on diverse 
learning styles 

In conclusion, the SE-Authentic Assessment model offers a valuable alternative to traditional 
assessment methods, with confirmed validity, practicality, and effectiveness in improving learning 
outcomes. This research contributes to the field of educational technology by highlighting the 
benefits of adaptive, real-time assessment models, positioning the SE-Authentic Assessment model 
as a promising tool for enhancing higher education learning and evaluation. 

CONCLUSION 

The SE-Authentic Assessment model significantly enhances assessment practices in higher education 
by aligning closely with curricular goals and meeting user needs effectively. Validated by the faculty 
and students, the model scored high in practicality (81.07%), adaptability, and ease of use while 
offering real-time feedback that supports learning improvements. Effectiveness testing showed that 
the experimental group using SE-Authentic Assessment achieved a notably higher posttest mean 
score (77.38) and N-Gain (0.62) compared to the control group (55.04 and 0.28, respectively), with 
statistical analysis confirming the model’s positive impact on knowledge retention and competency. 
Despite challenges, such as data quality and adoption barriers, this study demonstrates SE-Authentic 
Assessment’s ability to improve learning outcomes, streamline assessment, and foster a more 
engaging educational experience, paving the way for technology-integrated assessment in higher 
education. 
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