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 Purpose of the study: This study examined the use of Interactive Digital 

Demonstration through Ruang Murid in supporting mathematics learning 

motivation and cognitive outcomes among Grade 2 primary school students. 

Methodology: A quantitative quasi-experimental design with a pretest-posttest 

control group was employed. The participants consisted of 60 Grade 2 students, 

with 30 students assigned to the experimental group and 30 students to the control 

group. The experimental group received mathematics instruction through 

Interactive Digital Demonstration supported by Ruang Murid, while the control 

group received conventional demonstration-based instruction. Data were collected 

using a 20-item mathematics motivation questionnaire and a 15-item cognitive 

achievement test covering remembering, understanding, applying, and analyzing 

levels. 

Main Findings: Descriptive results showed increases in both groups. In the 

experimental group, the mean motivation score increased from 64.20 at baseline 

to 79.10 at the final measurement, while the cognitive score increased from 65.83 

to 83.33. In the control group, motivation increased from 63.20 to 76.40, and 

cognitive scores increased from 65.00 to 77.46. The experimental group therefore 

demonstrated a larger descriptive increase in both motivation and cognitive 

outcomes. From a child-development perspective, the findings indicate that 

interactive digital demonstrations may provide developmentally responsive visual 

and interactive learning experiences when integrated with teacher-guided 

instruction. 

Novelty/Originality of this study: The findings suggest that Ruang Murid can 

function as a pedagogical support for primary mathematics learning rather than as 

a replacement for teacher interaction. Further research involving larger and more 

diverse samples, individual-level randomization, and inferential statistical analysis 

is needed to establish the robustness and generalizability of these findings. 
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1. INTRODUCTION 

Cognitive development during the school-age period is a fundamental component of children’s overall 

development and has important implications for their capacity to learn, reason, and solve academic problems [1], 

[2], [3]. From a child-development and pediatric perspective, the early primary school years represent an important 

period in which children progressively develop the ability to organize information, recognize relationships, use 

logical rules, and connect concrete experiences with more structured representations [4]-[6]. These developmental 

characteristics have direct implications for mathematics education because mathematical concepts increasingly 

require children to move from concrete objects and observable situations toward symbols, procedures, and abstract 

relationships [7]-[9]. Therefore, mathematics learning for early primary school children needs to consider their 

cognitive characteristics by providing learning experiences that are concrete, visual, interactive, and appropriately 
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scaffolded [10], [11]. Learning environments that correspond to children’s developmental needs may provide 

stronger opportunities for children to construct mathematical meaning while simultaneously developing positive 

dispositions toward learning. 

Mathematics learning in the early grades of primary school remains challenging because children are 

required to develop foundational mathematical knowledge while still relying substantially on concrete and visual 

representations [12]-[14]. Difficulties in understanding mathematical concepts may influence not only children’s 

cognitive achievement but also their motivation and willingness to participate in learning activities. Mathematics 

motivation is particularly important because motivated learners are more likely to pay attention, participate in 

learning tasks, persist when facing difficulties, and engage with mathematical problems [15]. Recent research on 

digital learning in primary mathematics indicates that digital resources can contribute to students’ motivation, 

engagement, and academic achievement; however, these benefits do not automatically emerge from the presence 

of technology itself. Rather, the effectiveness of digital learning depends on how technological resources are 

integrated with pedagogical strategies, learning activities, and learners’ developmental [16]-[18] . Consequently, 

the challenge is not simply to introduce digital media into mathematics classrooms but to design learning 

experiences in which digital resources meaningfully support children’s cognitive and motivational development. 

One pedagogical approach that may address these needs is demonstration-based learning supported by 

digital resources. Demonstration allows teachers to present mathematical processes, objects, relationships, or 

procedures in an observable and sequential manner, enabling children to connect what they see with the concepts 

being explained [19]. When demonstration is combined with digital resources, mathematical representations can 

be presented through visual, animated, and interactive formats that may be more accessible to young learners [20], 

[21]. In the Indonesian educational context, Ruang Murid, as part of the Rumah Pendidikan ecosystem, provides 

digital learning resources that can be accessed by teachers and students across educational levels. The platform 

includes various learning resources such as videos, educational games, articles, and virtual laboratories. 

Importantly, mathematics resources have also been developed for early primary grades, including materials related 

to numbers, addition, and subtraction. This availability provides an opportunity to integrate a nationally developed 

digital learning platform into classroom instruction rather than using digital technology merely as an additional 

source of information. 

The integration of digital resources with demonstration learning is particularly relevant when learning 

outcomes are considered from both motivational and cognitive perspectives. Increased motivation and engagement 

may provide children with greater opportunities to observe demonstrations, follow explanations, perform 

procedures, practice mathematical tasks, and respond to feedback during learning. These learning experiences can 

subsequently support the development of students’ cognitive achievement. In the present study, cognitive learning 

outcomes are limited to four cognitive processes: C1 (remembering), C2 (understanding), C3 (applying), and C4 

(analyzing), which are aligned with the learning objectives and the developmental characteristics of Grade 2 

primary school children. Accordingly, the integration of interactive digital demonstration with Ruang Murid is 

expected to create a learning environment in which children are not only exposed to digital content but are actively 

guided to observe, process, practice, and apply mathematical knowledge. This perspective positions digital 

technology as a pedagogical support for children’s learning processes rather than as a substitute for teacher-guided 

instruction. 

Although research on digital technology in primary mathematics education has expanded considerably, 

several gaps remain. Previous studies have commonly examined the effects of digital media, interactive 

applications, educational games, videos, or technology-assisted learning on students’ motivation or academic 

achievement. However, these studies frequently treat digital technology as the primary intervention without 

sufficiently examining how specific digital resources are pedagogically integrated into teacher-led demonstration 

activities for early primary school children. Research concerning Ruang Murid is also still emerging. Existing 

studies have examined its use in primary mathematics learning, including research involving higher primary grades 

and problem-based learning contexts, but evidence concerning its integration with interactive demonstration for 

younger children remains limited. More importantly, relatively little attention has been given to the simultaneous 

examination of a motivational outcome—mathematics motivation and a cognitive outcome represented by C1–C4 

learning achievement within an early primary school context. This gap is important because the effectiveness of 

digital learning for children cannot be adequately understood from technology exposure alone; it requires 

consideration of the interaction between digital representation, teacher scaffolding, learner engagement, and 

developmental characteristics. 

The novelty of the present study therefore lies in the integration of Interactive Digital Demonstration 

through Ruang Murid as a child-oriented learning experience specifically designed for early primary school 

mathematics. The novelty is not simply the use of Ruang Murid as a digital platform, but the pedagogical 

integration of its digital resources into a structured demonstration process in which children observe mathematical 

representations, attend to teacher explanations, engage with digital content, practice procedures, and receive 

feedback. This approach connects concrete and visual demonstration with digital representation while maintaining 

teacher-guided scaffolding appropriate for young learners. In addition, the study examines two complementary 
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dimensions of learning outcomes: mathematics motivation as an affective dimension and cognitive learning 

outcomes as a cognitive dimension. By positioning the developmental characteristics of early primary school 

children as an important consideration in the design of digital mathematics learning, this study extends existing 

research from a technology-centered perspective toward a more developmentally responsive and pedagogically 

integrated perspective. The study thus contributes empirical evidence on how a national digital learning platform 

can be meaningfully embedded within classroom instruction for young mathematics learners. 

The urgency of this study is related to the growing integration of digital learning resources into primary 

education and the need to ensure that such integration remains consistent with children’s developmental and 

educational needs. The availability of Ruang Murid provides teachers with opportunities to access nationally 

developed digital learning resources, but the educational value of these resources depends on how they are 

incorporated into meaningful instructional experiences. For early primary school children, this issue is particularly 

important because learning activities need to simultaneously support cognitive development, motivation, 

engagement, and foundational academic achievement. Therefore, empirical evidence is needed to determine 

whether an interactive digital demonstration approach using Ruang Murid can contribute to these learning 

dimensions. Accordingly, this study aims to examine the effect of Interactive Digital Demonstration through 

Ruang Murid on mathematics motivation and cognitive learning outcomes among early primary school children. 

The findings are expected to provide empirical evidence for teachers and researchers regarding the pedagogical 

integration of digital learning resources in early primary mathematics education and to contribute to the 

development of child-centered digital learning practices that support both motivational and cognitive aspects of 

children’s learning. 

 

 

2. RESEARCH METHOD 

 

2.1 Research Design 

This study employed a quantitative approach using a quasi-experimental method with a pretest-posttest 

control group design [22], [23], [24]. The design was selected because the study was conducted in an existing 

school setting in which students could not be randomly assigned individually to experimental and control groups. 

The study examined the effect of Interactive Digital Demonstration through Ruang Murid on two dependent 

variables, namely mathematics motivation and cognitive learning outcomes among early primary school children 

[25], [26]. The experimental group received demonstration-based mathematics instruction supported by digital 

learning resources available through Ruang Murid, including relevant visual materials, animations, interactive 

activities, and digital learning tasks. The control group received demonstration-based mathematics instruction 

using conventional learning resources, such as textbooks, teacher explanations, whiteboards, pictures or cards, 

worksheets, and concrete teaching aids. Both groups received the same mathematics content, learning objectives, 

instructional duration, and teacher, while the primary difference was the integration of digital resources through 

Ruang Murid in the experimental group. The research design is presented in Table 1. 

 

Table 1. Pretest-Posttest Control Group Design 

Group Pretest Treatment Posttest 

Experimental O₁: Mathematics motivation 

and cognitive learning 

outcomes 

X₁: Interactive Digital 

Demonstration through Ruang 

Murid 

O₂: Mathematics motivation 

and cognitive learning 

outcomes 

Control O₃: Mathematics motivation 

and cognitive learning 

outcomes 

X₂: Demonstration-based 

conventional learning 

O₄: Mathematics motivation 

and cognitive learning 

outcomes 

 

The notation in the design is defined as follows: O₁ and O₃ represent the pretest measurements 

administered to the experimental and control groups, respectively; O₂ and O₄ represent the corresponding posttest 

measurements; X₁ represents the interactive digital demonstration treatment supported by Ruang Murid; and X₂ 

represents conventional demonstration-based instruction. 

 

2.2 Participants and Sampling 

The population consisted of all Grade 2 students at SD Negeri Jagatamu during the academic year in 

which the study was conducted. The research sample consisted of two existing Grade 2 classes selected as the 

experimental and control groups. Because the study was conducted in an intact classroom setting, class assignment 

was maintained without individual randomization. The experimental group received mathematics instruction using 

Interactive Digital Demonstration through Ruang Murid, whereas the control group received demonstration-based 

instruction using conventional learning resources. The number of students in each group should be reported based 

on the actual research sample: [n = 30 students in the experimental group] and [n = 30 students in the control 
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group]. To minimize potential confounding variables, both groups were taught the same mathematics material, 

pursued the same learning objectives, received the same instructional duration, and were taught by the same 

teacher. The treatment was therefore differentiated primarily by the use of Ruang Murid as the digital learning 

support in the experimental group. 

 

2.3 Learning Treatment 

The intervention focused on mathematics content concerning whole-number operations, including place 

value, addition, subtraction, basic multiplication and division, and mathematical word problems. The learning 

activities were organized around demonstration-based instruction. In the experimental group, the teacher first 

introduced the learning objective and mathematical problem, followed by a demonstration of the problem-solving 

process using relevant digital resources available through Ruang Murid. Students observed visual or animated 

representations, interacted with relevant digital activities, practiced the demonstrated procedures, completed 

learning tasks, and received feedback from the teacher. The teacher remained responsible for guiding interpretation 

of the digital representations and correcting students’ misconceptions or procedural errors [19]. 

In the control group, the teacher implemented the same demonstration-oriented learning sequence and mathematics 

content but used conventional learning resources. Demonstrations were presented through the whiteboard, 

textbooks, pictures or cards, worksheets, and concrete teaching aids. Students observed the demonstration, 

attempted the procedures, practiced mathematical problems, and received teacher feedback. 

The differences between the two treatment conditions are summarized in Table 2. 

 

Table 2. Differences between Experimental and Control Treatments 

Component Experimental Group Control Group 

Learning 

approach 

Demonstration-based learning Demonstration-based learning 

Digital support Ruang Murid Not used 

Main learning 

resources 

Videos, visual materials, animations, 

educational games, and relevant Ruang 

Murid resources 

Textbooks, whiteboard, pictures/cards, 

worksheets, and concrete teaching aids 

Mathematics 

content 

The same mathematics content The same mathematics content 

Learning 

objectives 

The same The same 

Instructional 

duration 

The same The same 

Teacher The same teacher The same teacher 

Core learning 

activities 

Observing demonstrations, practicing 

procedures, completing tasks, and receiving 

feedback 

Observing demonstrations, practicing 

procedures, completing tasks, and receiving 

feedback 

Evaluation Mathematics motivation questionnaire and 

cognitive learning test 

Mathematics motivation questionnaire and 

cognitive learning test 

 

2.4 Research Procedure 

The research procedure consisted of three main stages: pre-intervention, intervention, and post-

intervention. 

 

2.4.1 Pre-intervention 

Before the treatment, both groups were administered a mathematics motivation questionnaire and a 

cognitive learning test as pretests. The pretest was conducted to identify the initial condition of the two groups 

before the intervention. The researcher also prepared the learning materials, digital resources, instruments, and 

observation sheets required for the implementation of the treatment. 

 

2.4.2 Intervention 

The experimental group received mathematics learning through Interactive Digital Demonstration 

supported by Ruang Murid. The teacher presented mathematical concepts through demonstrations supported by 

visual and interactive digital resources. Students observed the demonstrations, responded to questions, participated 

in digital activities, practiced mathematical procedures, and received immediate clarification and feedback. 

The control group received the same mathematics content through demonstration-based learning but without the 

integration of Ruang Murid. The teacher demonstrated mathematical procedures using conventional resources, 

while students observed, practiced, completed worksheets, and received feedback. 
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During the intervention, an observation sheet was used to monitor the implementation of the treatment in the 

experimental classroom. The observation focused on preparation, presentation of digital learning materials, student 

interactivity, feedback, and completion of digital learning tasks. 

 

2.4.3 Post-intervention 

After the intervention was completed, both groups were administered the same mathematics motivation 

questionnaire and cognitive learning test as posttests. The pretest and posttest data were then compared to 

determine changes in mathematics motivation and cognitive learning outcomes and to examine the effect of the 

intervention. 

 

2.5 Research Instruments 

Two primary instruments were used to collect the outcome data: (1) a mathematics motivation 

questionnaire and (2) a cognitive mathematics learning test. In addition, an observation sheet was used to monitor 

treatment implementation in the experimental group. Before data collection, the instruments were subjected to 

appropriate validity and reliability procedures. The motivation questionnaire was assessed for content and 

construct validity and internal consistency, while the cognitive learning test was examined for item validity, 

reliability, difficulty, and discrimination where applicable. 

Mathematics motivation was measured using a 20-item Likert-scale questionnaire. The questionnaire 

consisted of intrinsic motivation, extrinsic motivation, learning environment, and persistence dimensions. Each 

item was scored using a Likert scale according to the response options established in the final instrument. 

 

Table 3. Blueprint of the Mathematics Motivation Questionnaire 

No. Dimension Indicator Item 

Numbers 

Number of 

Items 

1 Intrinsic Motivation Desire and willingness to succeed in 

mathematics 

1, 2, 3 3 

  
Motivation and perceived need to learn 4, 5, 6 3 

2 Extrinsic 

Motivation 

Appreciation, reward, or praise in learning 7, 8 2 

  
Interesting learning activities supported by 

Ruang Murid 

9, 10, 11 3 

3 Learning 

Environment 

A conducive learning environment 12, 13, 14 3 

4 Persistence Persistence in completing difficult tasks 15, 16, 17 3   
Perseverance in facing difficulties and not 

giving up easily 

18, 19, 20 3 

 
Total 

  
20 

 

The questionnaire was administered before and after the intervention. The pretest measured students’ 

initial mathematics motivation, while the posttest measured mathematics motivation following the learning 

intervention. Cognitive learning outcomes were measured using a 15-item objective test in multiple-choice format. 

The test focused on whole-number operations appropriate for Grade 2 mathematics. The cognitive domain covered 

four levels: C1 (remembering), C2 (understanding), C3 (applying), and C4 (analyzing). 

 

Table 4. Blueprint of the Cognitive Mathematics Learning Test 

No. Content Item Indicator Cognitive Level Item 

Numbers 

Number of 

Items 

1 Whole Numbers Students determine the place 

value of tens and ones 

C1 – 

Remembering 

1, 2 2 

2 Addition and 

Subtraction 

Students calculate the result of 

two-digit addition using 

regrouping 

C2 – 

Understanding 

3, 4 2 

  
Students calculate subtraction 

using regrouping 

C2 – 

Understanding 

5, 6 2 

3 Basic Multiplication 

and Division 

Students convert repeated 

addition into multiplication 

C3 – Applying 7, 8 2 

  
Students calculate simple 

division using repeated 

subtraction 

C3 – Applying 9, 10 2 
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4 Word Problems Students solve everyday 

problems involving addition and 

subtraction 

C4 – Analyzing 11, 12, 13 3 

  
Students analyze word problems 

involving basic multiplication 

C4 – Analyzing 14, 15 2 

Total 
    

15 

 

The test was administered as both a pretest and a posttest. The same test blueprint was used to ensure 

comparability of the cognitive outcomes before and after the intervention. An observation sheet was used to 

examine the fidelity of the Interactive Digital Demonstration treatment in the experimental group. The observation 

instrument used a four-point Likert scale, with higher scores indicating stronger implementation of the intended 

treatment. 

 

Table 5. Blueprint of the Treatment Implementation Observation Sheet 

No. Observation 

Aspect 

Observation Indicator Scale 

1 Preparation The teacher prepares the required devices and logs into Ruang Murid before 

learning begins 

1–4 

2 Material 

Presentation 

Visual or animated materials in Ruang Murid are presented according to the 

learning topic 

1–4 

3 Interactivity Students actively participate in relevant interactive quizzes or digital 

learning activities 

1–4 

4 Feedback The teacher uses explanations or discussion features associated with the 

digital learning activity to address students’ errors 

1–4 

5 Evaluation Students complete digital missions, exercises, or learning tasks provided 

through the learning resources 

1–4 

 

The observation results were used primarily to document treatment implementation and determine 

whether the planned digital demonstration activities were carried out as intended. The observation score was not 

treated as the primary dependent variable. 

 

2.6 Validity and Reliability 

Instrument quality was established before the main data collection. Content validity was examined by 

experts with relevant expertise in primary mathematics education, educational technology, and educational 

measurement. The experts evaluated the relevance, clarity, appropriateness, and alignment of the items with the 

study constructs and learning objectives. For the mathematics motivation questionnaire, construct validity was 

examined using item-level validity analysis, followed by reliability analysis to determine the internal consistency 

of the instrument. For the cognitive learning test, item validity, reliability, difficulty level, and discrimination 

characteristics were examined where appropriate. Items that did not meet the predetermined criteria were revised 

or removed before the instruments were used in the main study. 

 

2.7 Data Analysis 

Data analysis was conducted using descriptive and inferential statistics at a significance level of α = 0.05. 

First, descriptive statistics were calculated for each group, including the mean, standard deviation, minimum, 

maximum, and pretest-posttest changes for mathematics motivation and cognitive learning outcomes. These 

statistics were used to describe the initial and final conditions of the experimental and control groups. Second, 

prerequisite analyses were conducted before inferential testing. The Shapiro–Wilk test was used to examine the 

normality of the data, while Levene’s test was used to assess homogeneity of variance. Because the study involved 

two related outcome variables, the assumptions required for multivariate analysis were also examined. 

Third, inferential analysis was conducted to determine whether the intervention produced statistically 

significant differences in the two dependent variables. Independent-samples t-tests were used to examine 

differences between groups where appropriate, while MANOVA was used to examine the simultaneous effect of 

the treatment on mathematics motivation and cognitive learning outcomes. Where pretest differences need to be 

statistically controlled, an appropriate multivariate covariance approach may be used rather than relying solely on 

posttest comparisons. 

The multivariate analysis was conducted because mathematics motivation and cognitive learning 

outcomes represent complementary dimensions of students’ learning. Mathematics motivation reflects an affective 

dimension, whereas cognitive learning outcomes reflect students’ acquisition and application of mathematical 

knowledge. Statistical significance was determined using p < 0.05. Effect-size estimates should also be reported 

to indicate the practical magnitude of the treatment effect, rather than relying only on statistical significance. 
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 RESULTS AND DISCUSSION 

 

3.1 Baseline Conditions of the Experimental and Control Groups 

Before the implementation of the learning intervention, both groups were assessed to determine their 

initial mathematics motivation and cognitive learning outcomes. Each group consisted of 30 Grade 2 students. The 

results showed that the two groups had relatively similar baseline conditions. The experimental group obtained a 

total mathematics motivation score of 1,926, with a mean score of 64.20. The cognitive learning pretest produced 

a total score of 1,975, with a mean of 65.83. Based on the predetermined KKTP of 75, only 2 students (6.67%) 

achieved the minimum mastery criterion, while 28 students (93.33%) remained below the criterion. The control 

group showed a total mathematics motivation score of 1,896, with a mean of 63.20. The mean cognitive learning 

pretest score was 65.00, with a total score of 1,950. Only 1 student (3.33%) achieved the KKTP, whereas 29 

students (96.67%) had scores below 75. 

 

Table 5. Baseline Mathematics Motivation and Cognitive Learning Outcomes 

Variable Experimental Group (n=30) Control Group (n=30) 

Total motivation score 1,926 1,896 

Mean motivation score 64.20 63.20 

Highest motivation score 75 75 

Lowest motivation score 55 55 

Total cognitive pretest score 1,975 1,950 

Mean cognitive pretest score 65.83 65.00 

Highest cognitive score 75 75 

Lowest cognitive score 55 55 

Students achieving KKTP 2 (6.67%) 1 (3.33%) 

Students below KKTP 28 (93.33%) 29 (96.67%) 

 

The baseline findings indicate that mathematics motivation and cognitive learning outcomes were 

relatively low in both groups. The mean motivation scores were 64.20 and 63.20 for the experimental and control 

groups, respectively, while the mean cognitive pretest scores were 65.83 and 65.00. Both means were below the 

predetermined KKTP of 75. These findings indicate that the students entered the intervention with substantial 

room for improvement in both motivational and cognitive dimensions. 

 

4.2 Changes in Mathematics Motivation 

Following the implementation of the learning intervention, mathematics motivation increased in both groups. In 

the experimental group, the mean motivation score increased from 64.20 at baseline to 69.13 at the first post-

intervention measurement and subsequently to 79.10 at the second measurement. In the control group, the mean 

motivation score increased from 63.20 at baseline to 68.40 at the first measurement and to 76.40 at the second 

measurement. 

 

Table 6. Development of Mathematics Motivation 

Measurement Stage Experimental Group Control Group Difference 

Baseline/Pretest 64.20 63.20 1.00 

Measurement 1 69.13 68.40 0.73 

Measurement 2 79.10 76.40 2.70 

Baseline → Measurement 2 +14.90 +13.20 +1.70 

 

The experimental group demonstrated an absolute increase of 14.90 points from baseline to the second 

measurement, while the control group increased by 13.20 points. Thus, although both groups showed 

improvement, the experimental group recorded a slightly greater descriptive increase. 
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Figure 1. Mathematics Motivation Across Measurement Stages 

  

4.3 Development of Cognitive Learning Outcomes 

The cognitive learning results also demonstrated improvement across the measurement stages. In the 

experimental group, the mean cognitive score increased from 65.83 at baseline to 69.66 at the first measurement 

and then to 83.33 at the second measurement. In the control group, the mean cognitive score increased from 65.00 

at baseline to 69.50 at the first measurement and to 77.46 at the second measurement. 

 

Table 7. Development of Cognitive Learning Outcomes 

Measurement Stage Experimental Group Control Group Difference 

Baseline/Pretest 65.83 65.00 0.83 

Measurement 1 69.66 69.50 0.16 

Measurement 2 83.33 77.46 5.87 

Baseline → Measurement 2 +17.50 +12.46 +5.04 

 

Descriptively, the experimental group showed a greater increase in cognitive learning scores than the 

control group. The experimental group increased by 17.50 points from baseline to the second measurement, 

compared with an increase of 12.46 points in the control group. At the second measurement, the experimental 

group also obtained a higher mean cognitive score than the control group (83.33 versus 77.46). 
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Figure 2. Cognitive Learning Outcomes Across Measurement Stages 

 

4.4 Learning Mastery Based on the KKTP 

The proportion of students achieving the predetermined KKTP of 75 also increased across the 

measurement stages. At baseline, only 6.67% of the experimental group and 3.33% of the control group achieved 

the criterion. At the first measurement, the proportion of students achieving the KKTP increased to 43.33% in both 

groups. At the second measurement, all students in both groups achieved the minimum criterion. 

 

Table 4. Percentage of Students Achieving the KKTP 

Measurement Stage Experimental Group Control Group 

Baseline/Pretest 2/30 (6.67%) 1/30 (3.33%) 

Measurement 1 13/30 (43.33%) 13/30 (43.33%) 

Measurement 2 30/30 (100%) 30/30 (100%) 

 

The experimental group therefore showed an increase in mastery from 6.67% at baseline to 43.33% at the 

first measurement and 100% at the second measurement. The control group showed a similar progression, 

increasing from 3.33% to 43.33% and subsequently to 100%. 
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Figure 3. Percentage of Students Achieving the KKTP 

 

4.5 Comparison of Highest and Lowest Cognitive Scores 

The distribution of the highest and lowest cognitive scores also changed across the measurement stages. 

In the experimental group, the highest score increased from 75 at baseline to 80 at the first measurement and 85 at 

the second measurement. The lowest score increased from 55 at baseline to 55 at the first measurement and 

subsequently to 80 at the second measurement. In the control group, the highest score increased from 75 at baseline 

to 80 at the first measurement and was 78 at the second measurement. The lowest score increased from 55 at 

baseline and at the first measurement to 76 at the second measurement. 

 

Table 5. Highest and Lowest Cognitive Scores 

Measurement Stage Experimental Highest Experimental Lowest Control Highest Control Lowest 

Baseline/Pretest 75 55 75 55 

Measurement 1 80 55 80 55 

Measurement 2 85 80 78 76 

 

The most notable descriptive change occurred in the minimum scores. By the second measurement, the 

lowest score in the experimental group was 80, while the lowest score in the control group was 76. This pattern 

indicates that the lower-performing students also demonstrated substantial improvement by the final measurement. 
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Figure 4. Highest and Lowest Cognitive Scores 

 

4.6 Overall Descriptive Comparison 

The overall descriptive results are summarized in Table 6. Both groups demonstrated improvement in mathematics 

motivation and cognitive learning outcomes over the measurement stages. However, the experimental group 

showed a greater absolute increase from baseline to the second measurement for both outcomes. 

 

Table 6. Overall Change from Baseline to the Second Measurement 

Outcome Experimental 

Baseline 

Experimental 

Final 

Experimental 

Increase 

Control 

Baseline 

Control 

Final 

Control 

Increase 

Mathematics 

motivation 

64.20 79.10 +14.90 63.20 76.40 +13.20 

Cognitive 

learning 

outcomes 

65.83 83.33 +17.50 65.00 77.46 +12.46 

KKTP mastery 6.67% 100% +93.33 pp 3.33% 100% +96.67 pp 

 

Overall, the descriptive findings show that the experimental group achieved a higher final mean 

mathematics motivation score and a higher final mean cognitive learning score than the control group. The largest 

between-group descriptive difference was observed in cognitive learning outcomes, where the final mean score of 

the experimental group was 83.33 compared with 77.46 in the control group. Mathematics motivation also showed 

a higher final mean in the experimental group (79.10) than in the control group (76.40). However, the mastery 

percentage reached 100% in both groups at the final measurement. Therefore, the mastery criterion alone does not 

distinguish the two groups at the final stage. The mean scores and the magnitude of improvement provide more 

informative descriptive comparisons between the two treatment conditions. 

The findings indicate that Interactive Digital Demonstration through Ruang Murid was associated with 

positive development in both mathematics motivation and cognitive learning outcomes among Grade 2 students. 

At baseline, the two groups showed relatively comparable conditions, with mean mathematics motivation scores 

of 64.20 in the experimental group and 63.20 in the control group, while the mean cognitive scores were 65.83 

and 65.00, respectively. Both cognitive means were below the predetermined KKTP of 75, indicating that students 

entered the intervention with considerable room for improvement. Following the learning intervention, the 

experimental group reached a mean mathematics motivation score of 79.10 and a cognitive learning score of 83.33, 

compared with 76.40 and 77.46 in the control group. The experimental group therefore demonstrated a larger 

descriptive increase in cognitive outcomes (+17.50) than the control group (+12.46), as well as a slightly larger 

increase in mathematics motivation (+14.90 versus +13.20). These findings suggest that the integration of digital 

resources into demonstration-based instruction may provide additional learning support beyond conventional 

demonstration, particularly for children’s cognitive engagement with mathematical concepts. However, because 

the available results do not report inferential significance or effect-size estimates, these differences should be 
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interpreted as descriptive evidence rather than definitive evidence of a statistically significant treatment effect. 

From a pediatric and child-development perspective, the improvement in cognitive learning outcomes observed in 

this study is relevant to the developmental characteristics of children in the early primary school period. At this 

age, children are undergoing substantial development in cognitive processes, including attention, working 

memory, information processing, reasoning, and problem-solving. Children’s learning is still strongly supported 

by concrete experiences, visual representations, repetition, and guided interaction with adults [8], [27]. Therefore, 

mathematics instruction that provides observable demonstrations and progressively connects visual 

representations with symbolic procedures may be developmentally appropriate for Grade 2 learners. In the present 

study, the Interactive Digital Demonstration through Ruang Murid provided students with visual and interactive 

representations while the teacher maintained an active role in explaining concepts, guiding students’ attention, 

correcting misconceptions, and providing feedback. This combination is important from a pediatric-developmental 

perspective because digital media should not be considered merely as a technological stimulus, but as a learning 

environment that needs to be aligned with children’s cognitive, attentional, and developmental needs [28]. The 

increase in the experimental group’s cognitive score from 65.83 to 83.33 therefore suggests that developmentally 

responsive digital learning may provide meaningful support for children’s mathematical learning, particularly 

when digital representations are embedded within structured teacher-guided activities. 

The present findings are also consistent with previous evidence showing that educational technology can 

support young children’s mathematical development when it is appropriately implemented [29], [30]. A systematic 

review of 54 studies on educational technology in early mathematics education found evidence that technology-

supported learning can enhance mathematical competencies, while emphasizing that teacher support and 

implementation characteristics are important conditions for effectiveness. This finding corresponds closely with 

the present intervention, in which the teacher remained responsible for explaining digital representations, guiding 

interpretation, correcting misconceptions, and providing feedback rather than allowing the digital platform to 

function independently. The findings also align with recent evidence that technology, when integrated with 

engaging pedagogical approaches, can support students’ motivation and participation in mathematics learning. A 

2026 systematic review of joyful mathematics learning reported that technology, worksheets, and game-based 

learning are frequently incorporated to enhance engagement, although the strength of evidence concerning learning 

outcomes remains an area requiring further empirical investigation. Thus, the current results extend previous 

findings by showing that digital resources can be embedded within a structured demonstration sequence rather 

than being treated as an independent instructional intervention. 

An important contribution of this study lies in the intersection between digital pedagogy, developmental 

appropriateness, mathematics motivation, and cognitive learning outcomes. Previous research has frequently 

examined educational technology in terms of whether digital media improve achievement or engagement, whereas 

the present study conceptualizes digital technology as a pedagogical support that operates within teacher-led 

demonstration. The distinction is important because the results show improvement in both the experimental and 

control groups, suggesting that demonstration-based instruction itself contributed to learning development, while 

the additional integration of Ruang Murid was associated with a greater descriptive gain, particularly in cognitive 

outcomes. The experimental group’s final cognitive mean of 83.33 was 5.87 points higher than that of the control 

group, whereas the corresponding difference in mathematics motivation was 2.70 points. The novelty, therefore, 

should not be framed simply as “using Ruang Murid,” but as demonstrating a developmentally responsive model 

in which a national digital learning platform is integrated with teacher-guided demonstration and evaluated 

simultaneously through affective and cognitive learning dimensions. This positioning responds to the research gap 

identified in the manuscript, namely the limited evidence concerning the integration of Ruang Murid with 

interactive demonstration for younger primary school children and the simultaneous consideration of mathematics 

motivation and C1–C4 cognitive outcomes. 

The findings have several practical implications for primary mathematics education. First, teachers can 

use digital platforms such as Ruang Murid as an instructional scaffold rather than as a replacement for teacher 

interaction. The teacher’s role remains particularly important for translating visual or animated representations 

into mathematical meaning, monitoring children’s responses, and providing immediate clarification. Second, 

digital demonstrations may be particularly useful for supporting children who initially experience difficulty with 

mathematical representations because they provide opportunities to see procedures and relationships repeatedly 

and in a more visually accessible form. Third, the findings suggest that evaluation of digital learning for young 

children should not rely exclusively on final mastery percentages. Although both groups eventually reached 100% 

mastery according to the KKTP, the mean cognitive scores and magnitude of improvement revealed differences 

that the mastery criterion alone could not capture. This has implications for classroom assessment because 

developmental progress among young learners may be better represented through multiple indicators, including 

motivation, mean achievement, growth from baseline, and performance of initially lower-achieving students. 

Several limitations should nevertheless be considered when interpreting these findings. The study 

involved two intact Grade 2 classes from a single primary school, with 30 students in each group, and students 

were not individually randomized. Consequently, the findings cannot automatically be generalized to children of 



J. Bs. Edu. R ISSN: 2716-1560  

Interactive Digital Demonstration through Ruang Murid for Enhancing… (Kiki Laelasari) 

383 

different ages, schools, socioeconomic backgrounds, or learning environments. In addition, both groups received 

demonstration-based instruction, meaning that the study primarily compares digital-supported demonstration with 

conventional demonstration rather than digital learning with a completely non-demonstration condition. The 

available results are also predominantly descriptive; although the method section proposes independent-samples 

t-tests and MANOVA, the manuscript does not yet report the corresponding p-values, confidence intervals, or 

effect sizes. Future studies should therefore employ larger and more diverse samples, include stronger control of 

baseline differences, report inferential statistics and effect sizes, and investigate whether the observed benefits 

persist over longer periods. Longitudinal research could also examine whether developmentally appropriate digital 

demonstration contributes not only to immediate mathematics achievement but also to sustained motivation, 

conceptual understanding, and broader cognitive development during later primary school years. 

 

 

3. CONCLUSION 

This study examined the implementation of Interactive Digital Demonstration through Ruang Murid in 

early primary mathematics learning by considering both mathematics motivation and cognitive learning outcomes. 

The findings showed that both the experimental and control groups experienced improvements across the 

measurement stages. However, the experimental group demonstrated a greater descriptive increase in mathematics 

motivation and cognitive learning outcomes. Mathematics motivation increased from 64.20 to 79.10 in the 

experimental group, while cognitive learning outcomes increased from 65.83 to 83.33. The corresponding 

increases in the control group were from 63.20 to 76.40 for mathematics motivation and from 65.00 to 77.46 for 

cognitive learning outcomes. These findings indicate that integrating digital resources into demonstration-based 

mathematics instruction may provide additional support for children's motivational and cognitive development 

when digital resources are accompanied by structured teacher guidance. The contribution of this study lies in 

positioning Ruang Murid not merely as a digital learning platform but as a pedagogical resource integrated into 

teacher-guided demonstration activities that are responsive to the developmental characteristics of early primary 

school children. The findings suggest that digital learning for young learners should combine visual and interactive 

representations with teacher explanation, practice, feedback, and appropriate scaffolding. Nevertheless, the 

findings should be interpreted as descriptive evidence because inferential statistical results and effect-size 

estimates are not presented in the current analysis. Future research should involve larger and more diverse samples, 

stronger experimental controls, and longitudinal investigation to examine whether the observed improvements are 

sustained and whether developmentally responsive digital demonstration can contribute to longer-term 

mathematics learning and cognitive development.). 
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