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Abstract

Determining students' interests and talents is important in supporting
academic success and career planning. However, many students have
difficulty identifying their potential due to limited access to expert
guidance. This study develops an expert system to determine an expert
system to determine students' interests and talents based on technology
preference data using Certainty Factor (CF). Data was collected from
100 students of the Information Technology study program who
expressed their preference for nine areas of technology, namely: Data
Mining, Graphic Design, Educational Information Systems, 10T
Technology, Digital Image Processing, CMS Programming, Virtual
Reality, Educational Games, and Network Security Systems. The
results of the analysis show that CMS Programming is the most in-
demand field (94%), followed by Virtual Reality (87%), Digital Image
Processing (68%), and Data Mining (64%). On average, students
choose 4.79 fields out of nine out of nine available fields. The
knowledge base of the system consists of 45 rules of student products
into four dominant categories obtained from 3 experts in the fields of
educational psychology and information technology. The average
combined CF score of all students reached 0.9721, which shows a high
level of confidence in determining the talent interest category. The

system classifies students into four dominant categories: Data
Analytics & Atrtificial Intelligence (53%), Graphic Design &
Multimedia (28%), VR/AR Immersive Technology (11%), and loT &
Embedded Engineering (8%), The results of the system's classification
have an 87.5% match with expert assessments, This system is expected
to be an academic supervisor's tool in designing the right student
competency development program

1. Introduction

Universities have a strategic responsibility in preparing graduates who are competent and relevant to
the needs of the industry, one of the critical aspects in achieving this goal is the development and direction
of students' interests and talents from an early age [1]. In an information technology-oriented study
program, there is a diversity of expertise available ranging from software development, cybersecurity,
artificial intelligence, to multimedia design [2]. Creating opportunities as well as challenges in guiding
students to find the path of self-development that best suits their potential.

The problem faced by academic advisors today is the limited time and instruments available to conduct
an in-depth talent interest assessment of each student [3]. Conventional assessments conducted through
interviews or informal observations are prone to subjectivity and inconsistency [4]. Meanwhile,
commercially available standard psychometric tests are generally not designed for specific contextual tests
specific to technology courses.

In this study, data on preferences in the field of technology from 100 students of the Information
Technology Education Study Program were collected and analyzed to build an expert system that is able to
automatically recommend talent interests. The data shows that CMS programming (94%) and Virtual
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Reality (87%) are the areas of most demand, while Educational Information Systems are chosen by only
10% of students, a gap that has important implications for curriculum design and self-development
programs. The Certainty Factor method was chosen as the core of the inference engine because of its ability
to accommodate uncertainty, which is inherent in talent interest assessment [5]. A person's preferences are
gradual and multidimensional a student can have an interest in more than one field with different intensities.
CF allows the system to represent these distributions of beliefs numerically and combine them
systematically [6].

The objectives of this research are (1) to build a knowledge base of talent interest expert systems based
on the field of information technology; (2) implement the CF inference engine on the preference data of
100 students; (3) analyze the distribution pattern of talent interest based on real data; and (4) evaluate the
accuracy of the system in the face of expert assessment.

2. Research Methodology

This research uses a Research and Development (R&D) approach that refers to the Expert System
Development Life Cycle (ESDLC). The research population is all active students of the Information
Technology Education Study Program. The research sample consisted of 100 students (NIM code
P03189001-P03189100) who were selected by purposive sampling. Preference data was collected through
a survey form that presented nine areas of technology to students. Students are asked to tick off the areas
that match their interest (can choose more than one). The nine fields provided are:

Tabel 1. Frequency Distribution of Technology Preferences (n=100 Students)

No Preference Fields Frequency Percentage
1 CMS Programming 94 94,0%
2 Virtual Reality 87 87,0%
3 Digital Image Processing 68 68,0%
4 Data Mining 64 64,0%
5 Educational Games 62 62,0%
6 10T Technology 38 38,0%
7 Graphic Design 32 32,0%
8 Network Security Systems 24 24,0%
9 Educational Information Systems 10 10,0%

On average, students chose 4.79 fields out of nine available fields, with a distribution: 1 field (1
student), 2 fields (2 students), 3 fields (7 students), 4 fields (28 students), 5 fields (39 students), 6 fields (17
students), 7 fields (4 students), and 8 fields (2 students). No student chooses all nine fields at once.
Knowledge acquisition was carried out through structured interviews with three experts: (1) an educational
psychologist with a specialization in vocational assessment (15 years of experience), (2) Senior lecturer in
the field of Informatics Engineering who is experienced in technology thesis guidance (12 years), and (3)
IT industry practitioner who is active as a student career mentor (10 years). The acquisition resulted in 45
production rules that linked the preference patterns of the technology sector to the talent interest category
[9]. The expert CF value for each field is determined based on the consensus of the three experts using the
geometric average of each expert's estimate, as shown in Table 2:
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Table 2. CF Expert Value per Technology Field

Field CF Expert Related Talent Interest Categories
Data Mining 0,85 Data Analytics & Artificial Intelligence
Graphic Design 0,80 Graphic Design & Multimedia
Educational Information Systems 0,75 Information Systems & Management
0T Technology 0,82 10T & Embedded Engineering
Digital Image Processing 0,78 Graphic Design & Multimedia
CMS Programming 0,72 Web Programming & Development
Virtual Reality 0,88 Immersive Technology (VR/AR)
Educational Games 0,83 Game Development & Education
Network Security Systems 0,90 Cybersecurity

The inference process works through the following stages:

1.

Preference conversion: Each student-selected field is encoded as binary evidence (CE = 1 if
selected, 0 if not)

CE normalization: CE is normalized using population proportions (CE = field frequency/total
students) to reflect the population context

CF calculation rule: CF_aturan = CF_pakar x CE

Sequential CF combinations: The CF values of all the rules that are met are combined
sequentially

Category designation: The talent interest category with the highest combination CF is set as the
system's primary recommendation

3. Results and Discussion
Based on data from 100 students, CMS Programming occupies the highest position with 94 students

(94%) expressing interest in this field. This reflects the high relevance of content-based programming in
the context of the curriculum that students are undertaking. Virtual Reality is in second place (87%),
indicating the high interest in immersive technology among the current generation of students [7]. In
contrast, Educational Information Systems was only chosen by 10 students (10%), although this field is
directly related to the context of the Information Technology Education study program. These findings
indicate that there is a gap between the academic context of the study program and the orientation of
students' interests which are more inclined towards applied and interactive technology. Based on the
application of the CF inference engine to 100 student data, the distribution of talent interest categories
obtained is as follows:

Table 3. Distribution of Interest Categories of Talents CF Inference Results (n=100)

Talent Interest Categories Quantity Percentage Dominant Areas

Data Analytics & Artificial 53 53,0% Data Mining, Digital Image
Intelligence Processing

Graphic Design & Multimedia 28 28,0% Graphic Design, Digital
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Talent Interest Categories Quantity Percentage Dominant Areas

Immersive Technology 11 11,0% Virtual Reality

(VR/AR)

loT & Embedded Engineering 8 8,0% loT Technology, Network
Security System

The dominance of the Data Analytics & Artificial Intelligence category (53%) is in line with the high
frequency of Data Mining and Digital Image Processing selection. The Graphic Design & Multimedia
category (28%) is driven by a combination of Graphic Design and visual processing capabilities [8].
Interestingly, although CMS Programming is the most frequently chosen field (94%), it serves as supporting
evidence for various categories, rather than as the main differentiator of individual categories. Here is a
detailed illustration of the CF calculation for Dara (NIM: P03189037) students who have 8 technology
preferences the second most in the dataset:

Table 4. Calculation of CF Per Rule for Students

Preference Fields CF Expert  EC (n/100) CF Rules
Data Mining 0,85 0,640 0,5440
Graphic Design 0,80 0,320 0,2560
Educational Information 0,75 0,100 0,0750
Systems
10T Technology 0,82 0,380 0,3116
Digital Image Processing 0,78 0,680 0,5304
CMS Programming 0,72 0,940 0,6768
Virtual Reality 0,88 0,870 0,7656
Educational Games 0,83 0,620 0,5146

The sequential CF combination process yields the following values:

CF;, = 0.5440 (Data Mining)
CF(CF,;, CFy;) = 0.5440 + 0.2560 x (1 — 0.5440) = 0.6607

CF(0.6607, 0.0750) = 0.6607 + 0.0750 x (1 - 0.6607) = 0.6861
CF(0.6861, 0.3116) = 0.6861 + 0.3116 x (1 - 0.6861) = 0.7839
CF(0.7839, 0.5304) = 0.7839 + 0.5304 x (1 - 0.7839) = 0.8985
CF(0.8985, 0.6768) = 0.8985 + 0.6768 x (1 — 0.8985) = 0.9672
CF(0.9672, 0.7656) = 0.9672 + 0.7656 x (1 - 0.9672) = 0.9923
CF(0.9923, 0.5146) = 0.9923 + 0.5146 x (1 - 0.9923) = 0.9963

The final combination CF value for Dara is 0.9963, which represents a 99.63% confidence level that
Dara's preference profile fits the Data Analytics & Atrtificial Intelligence category as its dominant talent
interest [9]. This very high CF value illustrates the breadth of preferences that Dara has, which cumulatively
reinforces the confidence of the system. CF calculations were performed on 100 students in the dataset.
The descriptive statistics of the combined CF values obtained are:
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Table 5. Descriptive Statistics of Students' CF Scores (n=100)

Statistical Parameters Value
CF Average 0,9721
Median CF 0,9838
Minimum CF Values 0,5304
Maximum CF Value 0,9968
Standard Deviation 0,0541
CF students > 0.9 (very high confidence) 96 (96,0%)
CF students 0.7-0.9 (high confidence) 3 (3,0%)
CF students 0.5-0.7 (moderate confidence) 1(1,0%)

An average CF of 0.9721 indicates that in general the system has a very high level of confidence in
classifying students' talent interests[1. This can be explained by the tendency of students to choose many
fields at once (an average of 4.79 fields), which mechanically increases the combined CF scores
cumulatively. A minimum CF value of 0.5304 was found in Fahmi (P03189093) students who only chose
one field (Digital Image Processing). Accuracy evaluation was carried out by comparing the system's output
to the assessments of the three experts on a randomly selected subset of 40 students. Accuracy is calculated
based on the suitability on the first category recommendations (Top-1) and the top three categories (Top-
3).

Table 6. Results of System Accuracy Evaluation on Expert Assessments
Evaluation Metrics Value

Number of evaluation samples 40 students

Top-1 compatibility with experts 35 (87,5%)

Top-3 compatibility with experts 39 (97,5%)

Non-compliant cases (Top-1) 5 (12,5%)

Main causes of incompatibility Balanced multi-talent profile (ACF < 0.05)

A Top-1 accuracy of 87.5% indicates that the system has excellent prediction performance and exceeds
the research target of 80% . The five cases that were not in accordance with the expert assessment were all
cases of students with a very wide pattern of preferences (choosing 7-8 fields), so the difference in CF
scores between categories was very small. In cases like these, experts tend to consider additional qualitative
factors such as academic achievement per course that have not yet been integrated into the system.

The main findings of this study reveal an interesting pattern of interest: although the study program is
called Information Technology Education, the students are more inclined towards applied technology (CMS
programming 94%, Virtual Reality 87%) rather than the educational aspect (Educational Information
Systems only 10%). This indicates that students see this program of study more as a path to a career in the
tech industry than a teaching career [10]. These findings are important as input for study program managers
in repositioning branding and recruitment strategies. The limitations of this study include: (1) the data are
only in the form of binary preferences (choose/not choose) without measuring the intensity of interest; (2)
does not consider student academic data as supporting evidence; and (3) the research sample is limited to
one study program, so the generalization of results needs to be done carefully.
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4. Conclusion

This research succeeded in building an expert system for determining the interests and talents of
students of the Information Technology Education Study Program using the Certainty Factor method. From
the analysis of data from 100 students, the following conclusions were obtained: (1) CMS Programming
(94%) and Virtual Reality (87%) are the fields that are most interested in students, while Educational
Information Systems are only in demand by 10% of students; (2) The average student chose 4.79 out of 9
fields provided, showing a fairly high breadth of interest; (3) The dominant talent interest categories are
Data Analytics & Acrtificial Intelligence (53%), Graphic & Multimedia Design (28%), VR/AR Immersive
Technology (11%), and 10T & Embedded Engineering (8%); (4) The average combined CF score reached
0.9721 with 96% of students having a CF above 0.9; and (5) The system achieved a Top-1 accuracy of
87.5% and Top-3 of 97.5% compared to expert assessments.

Further development is recommended to: (1) add a preference intensity scale (e.g. Likert scale 1-5) to
produce a more refined and precise CE value; (2) integrating academic data such as grades per course as
additional evidence; (3) expanding the scope of technology fields according to industry developments (e.g.
Generative Artificial Intelligence, Cloud Computing, and Cybersecurity); (4) develop feature
recommendations for elective courses and self-development activities based on the CF profile produced:;
and (5) replicating research in a wider population to improve the generalizability of findings.
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