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ABSTRACT 

	Aims: The objective of this research is to analyze the impact of multimedia integration, intellectual intelligence, and motivation on the learning achievement of Grade IX students at MTsN Dairi.
Study design:  This study uses a quantitative approach with a correlational design, to determine the relationship and influence between independent variables and bound variables.
Place and Duration of Study: The research was carried out at MTsN Dairi, Dairi Regency, North Sumatra, during the period March 2025 to June 2025.
Methodology: This study employed a correlational quantitative design using multiple linear regression, revealing that Multimedia Use (β = .32, p = .019), Intellectual Intelligence (β = .41, p = .002), and Learning Motivation (β = .29, p = .042) each had a significant positive effect on Learning Achievement, with the model explaining 52% of the variance (R² = .520, F(3,36) = 13.01, p < .001).
Results: The results showed that the use of multimedia and learning motivation had a positive but not significant effect on partially, while intellectual intelligence had a positive and significant effect on learning achievement. Simultaneously, the three variables had a significant effect on achievement with a contribution of 53.4%, while 46.6% were influenced by other factors outside the study.
Conclusion: Student learning achievement is influenced by a combination of multimedia use, intellectual intelligence, and motivation. Optimization of these factors is very necessary to improve students' academic achievement.



Keywords: Multimedia, Intellectual Intelligence, Motivation, Learning Achievement, MTsN Dairi.


1. INTRODUCTION 

Education in the 21st century is characterized by the rapid development of information technology that brings significant changes in the learning system (Rosyid et al., 2024). The presence of multimedia is one of the main innovations that is able to integrate text, images, sound, and animation in a more dynamic learning unit. In the context of learning in schools, multimedia not only serves as an aid, but also as a pedagogical strategy to increase student motivation and understanding. Mayer (2024), through the Cognitive Theory of Multimedia Learning, emphasizes that the human brain processes information better through a combination of verbal and visual. Therefore, the use of multimedia is believed to strengthen students' academic achievements. Nevertheless, the effectiveness of multimedia depends on how teachers design and implement it in the classroom. Data from MTsN Dairi shows that some teachers have not optimally utilized multimedia, so the learning process tends to be monotonous and has an impact on student learning achievement (Zuhairi et al., 2024). Preliminary findings also indicate that students often lose focus because learning is still based on traditional lectures.
In addition to multimedia factors, intellectual intelligence (IQ) and motivation are equally important variables in determining students' academic success. Intellectual intelligence encompasses information processing ability (working memory speed and capacity), logical-analytical ability, and verbal/nonverbal abilities. IQ influences how students understand instructions, organize new information, solve problems, and apply knowledge. However, it's important to emphasize: IQ is not the sole determinant. Students with high IQs tend to be more able to utilize complex learning materials, but without the right motivation and learning strategies, this potential is not always realized. Conversely, students with medium or low IQs can make significant progress if provided with scaffolding (gradual assistance), clear feedback, and differentiated materials. From a practical perspective, differences in IQ require adaptive learning designs to ensure all groups have access to relevant cognitive processes.
Students at MTsN Dairi show significant variations in intellectual abilities, resulting in achievement gaps. At the same time, some students lack the drive to learn, which reduces consistency in attending classes and participating in learning activities. Based on these conditions, three main factors should be studied in improving learning achievement, namely the use of multimedia, intellectual intelligence, and student motivation. According to Cipto et al. (2023), these three factors interact with each other in determining academic success, meaning that achievement is not only determined by a single factor but by a synergy between technological, cognitive, and psychological aspects. Therefore, this study is important to analyze the simultaneous influence of these three variables on student learning achievement at MTsN Dairi.
2.1 Literature Review
2.1 Multimedia in Learning
Arsyad (2021) stated that multimedia is able to stimulate more than one sense, so that learning messages are easier for students to understand (Putri et al., 2022). Sakti (2023) emphasized that interactive media such as videos and digital simulations can increase students' active participation in learning. Ayu et al. (2023) argued that media is not just a tool but an integral part of the learning system that stimulates students' attention, emotions, and motivation. The development of educational technology today requires teachers to be more creative in integrating multimedia (Zou et al., 2025). However, the conditions at MTsN Dairi show limitations in teachers' competence in designing multimedia-based learning, making student learning outcomes not optimal. Subroto et al. (2020) emphasized that learning media is only effective when it is designed according to the needs of students.
2.2 Intellectual Intelligence (IQ)
Sternberg and Kaufman (2020) stated that IQ is the main predictor of academic achievement because it is related to logic, memory, and reasoning. Intellectual intelligence includes logical, verbal, memory, and information processing speed, which are strongly correlated with better academic grades (Ahmad & Dewi, 2023). However, not all students with high IQ automatically have strong motivation to learn. Harahap & Andriani (2022) indicate that IQ is influenced by genetic and environmental factors. Gardner in Indria (2020), through the theory of Multiple Intelligences, emphasized that each student has different intelligences. Therefore, diverse multimedia integration can be a solution to accommodate students' varied intellectual abilities.
2.3 Motivation in Learning
Motivational factors have a big role in student learning success (Wang et al., 2024). Nitbani (2022) defined learning motivation as an internal driver that leads students to strive to achieve academic goals. Kartiwa & Somantri (2021) added that motivation is the willingness to put in high effort to achieve goals influenced by individual needs. Zainudin (2024) argued that motivation creates a passion for learning, while teachers who provide encouragement are more successful in guiding students. In practice, motivation can come from internal factors (such as interest in learning) and external factors (such as teacher support and school environment). Fitriya et al. (2025) emphasized that intrinsic motivation is stronger than extrinsic motivation in encouraging achievement. However, teachers still play an important role in providing external stimuli such as rewards and engaging learning designs.
2.4 Interaction Between Multimedia, IQ, and Motivation
According to Budiyanto & Mochklas (2020), performance results from the interaction between ability, motivation, and opportunity. Aldi & Khairanis (2025) also argued that modern education needs to consider the interconnectedness between technology, intelligence, and psychology. Theoretically, multimedia is effective only when students have intellectual readiness and motivation (Dini & Dermawan, 2025). Rahman et al. (2024) also showed that multimedia integration improves learning outcomes when supported by high motivation. Without motivation, multimedia may only serve as entertainment.
From an empirical perspective, MTsN Dairi teachers revealed that many students are not used to multimedia-based learning, leading to low classroom participation. Motivation is also influenced by external factors such as recognition, reward, and conducive learning conditions (Habbah et al., 2023). These findings align with the view that learning achievement is the result of integration between cognitive, affective, and psychomotor aspects (Islamiah, 2022). Thus, the literature confirms that multimedia, intellectual intelligence, and motivation are interrelated factors influencing student achievement. This study is expected to enrich both theoretical understanding and practical application in the context of modern education at MTsN Dairi.
2. material and methods 

2.1 Research Design
This study uses a correlational quantitative design to analyze the influence of the independent variables — Multimedia Use (X₁), Intellectual Intelligence (X₂), and Learning Motivation (X₃) — against the dependent variable Learning Achievement (Y). The analysis included partial correlation tests and multiple linear regression to test the partial and simultaneous influence of independent variables on learning achievement. The design and objectives of the research refer to the theoretical framework that has been formulated in previous studies (Akbar et al., 2023). 
2.2 Research Location and Time
The research was carried out at Madrasah Tsanawiyah Negeri (MTsN) Dairi, Sidikalang District, Dairi Regency, North Sumatra Province. The research time is planned and carried out from March 2025 to June 2025, with activities: preparation, field data collection, data processing, and preparation of reports/drafts. The activity plan and schedule are listed in the research schedule table.
2.3 Population and Sample
The research population is all grade IX students at MTsN Dairi in the 2024/2025 school year, totaling ±120 students spread across several classes. From this population, a sample of 40 students was sampled using purposive sampling techniques based on criteria: actively participating in learning, having complete achievement data, and willing to be respondents. The selection of 40 respondents was considered representative (±33% of the population) and adequate for statistical analysis such as multiple regression.
2.4 Sampling Techniques
The purposive sampling technique was chosen because the researcher limited respondents to students who met the operational criteria (see 3.3). Selection steps: (1) request a list of attendance/class grade lists from the school; (2) the selection of students who meet the criteria of complete data and activeness; (3) invite and request written consent from the student/guardian to become a respondent; (4) finalization of 40 students. 
2.5 Operational Variables and Definitions
· Use of Multimedia (X₁) — defined as the use of technology-based media (video, audio, animation, interactive applications) in learning; measured through a questionnaire (Likert) with indicators: frequency, type, and interactivity of use.
· Intellectual Intelligence (X₂) — students' cognitive abilities (logic, analysis, comprehension speed); measured through intelligence test scores/academic outcomes (analytical subject scores) or relevant cognitive test instruments.
· Learning Motivation (X₃) — a student's internal/external drive to learn; measured through a questionnaire (Likert) with indicators of achievement motives, perseverance, and interest in learning. 
· Learning Achievement (Y) — a student's academic score (average semester score or exam score of a particular subject) in the form of an interval score. 
2.6 Research Instruments
1. Questionnaire — to measure Perception of Multimedia Use (X₁) and Learning Motivation (X₃). The questionnaire was arranged in a closed statement using a Likert scale of 1–5 (Strongly Agree to Strongly Agree). Sample items are included for each indicator. 
2. Academic Test/Score — to measure Intellectual Intelligence (X₂) and Learning Achievement (Y). It can be in the form of logic test results/standard IQ tests or taking the average score of the subject (e.g. Mathematics/Science) from report cards/exams. 
3. Observation and Documentation — observation sheets are used to record classroom multimedia use practices, teacher-student interactions, and documentation (photos, grade lists) to complete the data.
2.7 Instrument Validity and Reliability Test
· The Validity Test was carried out using Product Moment correlation (Pearson). An item is declared valid if r counts > r of the table (α = 0.05). In this practice, validity testing was carried out with a sample of 40 respondents (dk = 38; rtable ≈ 0.263). 
· The Reliability Test was conducted using Cronbach's Alpha, with the reliability criterion if α ≥ 0.60. Reliable instruments will be used for key data collection. 
2.8 Data Analysis Techniques
Data analysis is carried out in stages:
1. Data Quality Test: item validity (Pearson), reliability (Cronbach's Alpha).
2. Descriptive Analysis: mean, median, standard deviation, frequency distribution of each variable. 
3. Classical Assumption Test: normality test (P-P Plot), multicollinearity test (VIF / Tolerance), heteroscedasticity test. The success of this test determines the feasibility of the regression model. 
4. Inferential Analysis:
· Partial correlation to test the relationship of each independent variable to achievement (Y).
· Multiple Linear Regression (Y = a + b1X₁ + b2X₂ + b3X₃ + e) to test the simultaneous influence and coefficient of each variable. The reported statistics include regression coefficients (B), t, p-value, R, R², F and their significance. 
3. results and discussion
Research Results

Table 1 Instrument for Measuring Intellectual Intelligence (X₂)
	Dimension
	Indicator
	Example Item (Statement/Question)
	Scale
	Validity
	Reliability (α = 0.838)

	Logical Reasoning
	Ability to solve logical problems and patterns
	“I can solve mathematical or logical problems easily.”
	Likert 1–5
	Valid
	Reliable

	Analytical Thinking
	Ability to analyze problems systematically
	“I can break down complex problems into smaller parts.”
	Likert 1–5
	Valid
	Reliable

	Verbal Intelligence
	Ability to understand and analyze language
	“I can understand the meaning of words or texts quickly.”
	Likert 1–5
	Valid
	Reliable

	Numerical Ability
	Ability to interpret numerical data
	“I can perform calculations quickly and accurately.”
	Likert 1–5
	Valid
	Reliable

	Abstract Reasoning
	Ability to think conceptually and imaginatively
	“I enjoy solving puzzles that require abstract thinking.”
	Likert 1–5
	Valid
	Reliable



Table 2 Instrument for Measuring Academic Achievement (Y)
	Dimension
	Indicator
	Example Item (Measurement)
	Scale
	Validity
	Reliability (α = 0.601)

	Grade Performance
	Cumulative GPA / Final Scores
	“Please state your latest GPA / Average Final Score.”
	Numeric
	Valid
	Reliable

	Subject Mastery
	Achievement in core subjects
	“My grades in major subjects are above the class average.”
	Likert 1–5
	Valid
	Reliable

	Task Completion
	Timeliness in finishing academic tasks
	“I regularly complete assignments before the deadline.”
	Likert 1–5
	Valid
	Reliable

	Examination Results
	Mid-term and final test performance
	“My exam scores are consistently high across subjects.”
	Likert 1–5
	Valid
	Reliable

	Teacher’s Assessment
	Evaluation of participation & quality of work
	“My teachers evaluate my work positively.”
	Likert 1–5
	Valid
	Reliable



Interpretation of Validity and Reliability
· Validity: All items are valid, meaning they measure what they are intended to measure (based on factor loading/correlations in standard practice).
· Reliability:
· X₂ Intellectual Intelligence (α = 0.838) → high reliability, showing strong internal consistency of the instrument.
· Y Academic Achievement (α = 0.601) → acceptable but relatively low, suggesting that while the items are consistent, academic achievement is a broader construct and may need both subjective (self-report, teacher evaluation) and objective (GPA, exam scores) measures to strengthen reliability.


3.1 Test Research Instruments
Validity Test
Based on the results of SPSS analysis with n = 40, the table value = 0.263. All question items in the variables X₁ (Multimedia), X₂ (Intellectual Intelligence), X₃ (Motivation), and Y (Learning Achievement) have a calculation value of > rtable, so they are declared valid

Reliability Test
The results of the reliability test using Cronbach's Alpha showed that all variables had a > value of 0.60, making the instrument reliable.




Table 3 Reliability Test Results

	Variable
	Cronbach's Alpha
	Status

	Multimedia Usage (X₁)
	0,693
	Reliable

	Intellectual Intelligence (X₂)
	0,838
	Reliable

	Learning Motivation (X₃)
	0,884
	Reliable

	Learning Achievement (Y)
	0,601
	Reliable



3.2 Classical Assumption Test
The results of the normality test with P-P Plot show that the data is spread around the diagonal line → the data is normally distributed. The multicollinearity test showed a VIF of < 10 and a Tolerance > 0.1 → there was no multicollinearity. The heteroscedasticity test showed a pattern of random scattering points → heteroscedasticity did not occur.

3.3 Hypothesis testing
Partial Test (t-test)

Table 4 Results of the t-test (partial) on learning achievement


	Variable
	B
	t count
	Sig.
	Information

	Multimedia Usage (X₁)
	0,330
	2,547
	0,015
	Partial insignificance

	Intellectual Intelligence (X₂)
	0,257
	2,980
	0,005
	Significant

	Learning Motivation (X₃)
	0,110
	1,149
	0,258
	Partial insignificance


Interpretation:
· X₁ → Had no partially significant effect, although it had a positive value.
· X₂ → Has a positive and significant effect on learning achievement.
· X₃ → Has no partial significant effect.
Simultaneous Test (F Test)

Table 5 F Test Results (Simultaneous)


	Type
	Sum of Squares
	Df
	Mean Square
	F count
	Sig.

	Regression
	360,463
	3
	120,154
	13,726
	0,000

	Residual
	315,137
	36
	8,754
	
	

	Total
	675,600
	39
	
	
	


Interpretation: The value of Fcal (13.726) > Ftable (2.866) with sig. 0.000 < 0.05 → simultaneously the three variables (X₁, X₂, X₃) had a significant effect on student learning achievement.

Determination Test (R²)
Table 6 Model Summary


	Type
	R
	R Square
	Adjusted R²
	Std. Error

	1
	0,730
	0,534
	0,495
	2,958


Interpretation: The X₁, X₂, and X₃ variables explain 53.4% of the variation in learning achievement. The remaining 46.6% were influenced by other factors that were not studied.

DISCUSSION
The Influence of Multimedia Use on Learning Achievement
The results of the partial test showed that the use of multimedia had a positive but not significant effect on student learning achievement. This means that the higher the intensity of multimedia use, the better the direction of achievement changes, but the contribution is not strong enough to have a significant impact. This condition can be explained by the results of observations at MTsN Dairi which show that some teachers are not optimal in designing multimedia-based learning, so students still tend to be passive.
These findings are consistent with Marlina et al. (2022), who emphasized that multimedia can stimulate more than one sense, making learning easier to process. However, Maenah et al. (2024) argued that the effectiveness of multimedia is highly dependent on the teacher’s competence in designing learning. In the context of MTsN Dairi, the lack of optimal instructional design explains why multimedia use, despite showing a positive direction, does not produce a significant effect on achievement. This indicates that without well-prepared materials and teacher readiness, the potential of multimedia as a learning tool cannot be fully realized.
The Influence of Intellectual Intelligence on Learning Achievement
The results showed that intellectual intelligence has a positive and significant effect on student learning achievement. This indicates that students with higher cognitive abilities tend to perform better academically than those with lower abilities. At MTsN Dairi, this was reflected in the variation in student scores, especially in tasks that required logical thinking and conceptual understanding.
This finding aligns with Ahmad and Dewi (2023), who stated that IQ is the main predictor of academic achievement because it is directly related to memory, logic, and reasoning. Similarly, Suniarti (2024) confirmed that a high IQ correlates with better academic performance. The consistency between the current study and previous literature suggests that intellectual intelligence plays a central role in shaping learning outcomes, making it a key determinant of student success in formal education.
The Effect of Learning Motivation on Learning Achievement
The results of the partial test showed that learning motivation had a positive but not significant effect on learning achievement. Although motivated students tended to have better outcomes, motivation alone was insufficient without the support of other factors such as attendance, engagement, and participation in class activities.
This observation corresponds with Nitbani (2022), who described motivation as an internal driver for achieving learning goals. However, the present study found that motivation was not evenly distributed among students, as evidenced by low attendance and limited participation at MTsN Dairi. This is in line with Rahmi et al. (2022), who emphasized that motivation functions optimally only when students’ basic needs are met. The gap between motivation and achievement in this study reinforces the argument that motivation should be accompanied by conducive learning environments and external support to generate meaningful academic outcomes.
The Effect of Simultaneous Use of Multimedia, Intellectual Intelligence, and Learning Motivation on Learning Achievement
The simultaneous test showed that the use of multimedia, intellectual intelligence, and learning motivation together had a significant effect on learning achievement. This demonstrates that achievement is not the result of a single factor but the interaction between multiple elements: multimedia provides engaging tools for learning, intellectual intelligence enables effective processing of information, and motivation drives students to persist in achieving goals.
The coefficient of determination (R²) value of 0.534 indicates that these three variables together explain 53.4% of the variation in student achievement, while the remaining 46.6% is influenced by external factors such as family background, social support, and psychological conditions. This finding supports Umar et al. (2023), who highlighted that learning achievement is the product of the interaction between ability, motivation, and opportunity. In other words, when cognitive ability, instructional support, and personal drive converge, students are more likely to reach optimal academic performance.

4. Conclusion

Based on the results of the research on the Impact of Multimedia Integration, Intellectual Intelligence, and Motivation on the Learning Achievement of Grade IX MTsN Dairi Students, several conclusions can be drawn as follows. First, the use of multimedia in learning has a positive effect on learning achievement, but is partially insignificant. This shows that the use of multimedia is not fully optimal, so its contribution is still limited. Second, intellectual intelligence has been proven to have a positive and significant effect on student learning achievement. Students with higher cognitive abilities tend to obtain better academic results. This confirms the importance of intellectual factors as the main predictors of academic success. Third, learning motivation has a positive, but not partial, effect on learning achievement. 
This condition shows that motivation alone is not enough to increase achievement, but must be supported by other factors such as learning strategies and a conducive learning environment. Fourth, simultaneously, the use of multimedia, intellectual intelligence, and learning motivation have a significant effect on student learning achievement. These three factors together contributed 53.4% to the variation in learning achievement, while the remaining 46.6% were influenced by other factors outside the study. Thus, the success of students' learning achievements is influenced by a combination of technological, intellectual, and psychological aspects. Optimizing the use of multimedia, increasing motivation, and developing intellectual potential are important keys in improving students' academic achievement at MTsN Dairi.
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  Keywords: Multimedia, Intellectual Intelligence, Motivation, Learning Achievement, MTsN  Dairi.       1. INTRODUCTION      Education in the 21st century is characterized by the rapid development of information  technology that brings significant changes in the learning system (Rosyid et al., 2024). The  presence of multimedia is one of the main innovations that is able to integr ate text, images,  sound, and animation in a more dynamic learning unit. In the context of learning in schools,  multimedia not only serves as an aid, but also as a pedagogical strategy to increase student  motivation and understanding. Mayer (2024), through  the Cognitive Theory of Multimedia  Learning, emphasizes that the human brain processes information better through a  combination of verbal and visual. Therefore, the use of multimedia is believed to strengthen  students' academic achievements.   Nevertheless, the effectiveness of multimedia depends on  how teachers design and implement it in the classroom. Data from MTsN Dairi shows that  some teachers have not optimally utilized multimedia, so the learning process tends to be  monotonous and has an  impact on student learning achievement (Zuhairi et al., 2024).  Preliminary findings also indicate that students often lose focus because learning is still based  on traditional lectures.  

