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Abstract 

The development of analytical thinking skills 

remains a significant challenge in social studies 

education, particularly in fostering students' 

ability to conduct systematic, evidence-based 

social inquiry. Analytical thinking is widely 

recognized as a fundamental component of 

higher-order thinking skills and an essential 

outcome of inquiry-based learning. This study 

aims to develop and evaluate a web-based Social 

Research Assistant application to enhance 

students' analytical thinking by implementing 

digital scaffolding in senior high school social 

studies. This study employed a Research and 

Development (R&D) approach encompassing 

several stages, including needs analysis, product 

design, product development, expert validation, 

limited field testing, and effectiveness 

evaluation. Data were collected using expert-

validation instruments, practitioner assessment 

sheets, and analytical-thinking tests administered 

before and after the application's 

implementation. The findings indicate that the 

developed application satisfies pedagogical, 

technical, and practical feasibility standards. 

Moreover, the results demonstrate a significant 

improvement in students’ analytical thinking 

skills following the implementation of the 

application’s digital scaffolding features. The 

study highlights the important role of web-based 

digital scaffolding in guiding students through 

structured research processes, including problem 

identification, data analysis, and conclusion 

 Resumo 

O desenvolvimento das habilidades de 

pensamento analítico continua sendo um desafio 

significativo no ensino de ciências sociais, 

especialmente no que diz respeito a fomentar a 

capacidade dos alunos de realizar investigações 

sociais sistemáticas e baseadas em evidências. 

O pensamento analítico é amplamente 

reconhecido como um componente fundamental 

das habilidades de pensamento de ordem 

superior e um resultado essencial da 

aprendizagem baseada na investigação. Este 

estudo tem como objetivo desenvolver e avaliar 

um aplicativo online chamado “Assistente de 

Pesquisa Social” para aprimorar o pensamento 

analítico dos alunos por meio da implementação 

de um suporte digital nas aulas de ciências 

sociais do ensino médio. Este estudo empregou 

uma abordagem de Pesquisa e Desenvolvimento 

(P&D) abrangendo várias etapas, incluindo 

análise de necessidades, projeto do produto, 

desenvolvimento do produto, validação por 

especialistas, testes de campo limitados e 

avaliação de eficácia. Os dados foram coletados 

por meio de instrumentos de validação por 

especialistas, fichas de avaliação de 

profissionais e testes de pensamento analítico 

aplicados antes e depois da implementação do 

aplicativo. Os resultados indicam que o 

aplicativo desenvolvido atende aos padrões de 

viabilidade pedagógica, técnica e prática. Além 

disso, os resultados demonstram uma melhoria 

significativa nas habilidades de pensamento 
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formulation. The findings further suggest that 

web-based instructional technologies can serve 

not only as content-delivery tools but also as 

effective cognitive support systems that facilitate 

the development of higher-order thinking. This 

study contributes to the growing body of 

literature on technology-enhanced social studies 

education by providing empirical evidence 

regarding the effectiveness of digital scaffolding 

in promoting analytical thinking skills in 

secondary-level sociology learning. 

 

Keywords: Digital Scaffolding. Analytical 

Thinking Skills. Social Studies Education. 

Research-Based Learning. Web-Based Learning 

Application. 

analítico dos alunos após a implementação dos 

recursos de andaimes digitais do aplicativo. O 

estudo destaca o importante papel dos andaimes 

digitais baseados na web na orientação dos 

alunos por meio de processos de pesquisa 

estruturados, incluindo identificação de 

problemas, análise de dados e formulação de 

conclusões. Os resultados sugerem ainda que as 

tecnologias instrucionais baseadas na web 

podem servir não apenas como ferramentas de 

entrega de conteúdo, mas também como 

sistemas eficazes de apoio cognitivo que 

facilitam o desenvolvimento do pensamento de 

ordem superior. Este estudo contribui para o 

crescente corpo de literatura sobre o ensino de 

estudos sociais aprimorado pela tecnologia, 

fornecendo evidências empíricas sobre a 

eficácia do suporte digital na promoção de 

habilidades de pensamento analítico na 

aprendizagem de sociologia no ensino médio. 

 

Palavras-chave: Suporte Digital. Habilidades 

de Pensamento Analítico. Ensino de Estudos 

Sociais. Aprendizagem baseada em Pesquisa. 

Aplicativo de Aprendizagem Baseado na Web. 

 

 

1 INTRODUCTION 

 

Learning is widely understood as an experiential process that leads to changes in 

individuals' behavior, cognitive abilities, and ways of thinking. Rather than merely 

transferring information from teachers to students, learning involves cognitive, affective, 

and psychomotor transformations that encourage learners to construct knowledge 

(Sagala, 2010) actively. Within this process, analytical thinking plays a crucial role, 

particularly in enabling students to break complex problems into meaningful components, 

identify relationships among ideas, and draw logical conclusions from evidence. 

Analytical thinking has therefore been recognized as a fundamental component of higher-

order thinking skills essential for meaningful learning in contemporary education 

(Anderson & Krathwohl, 2010). 

Analytical thinking refers to the ability to decompose information into constituent 

parts, examine the relationships among those parts, and understand how they function 

together within a broader structure (Art-in, 2012). This cognitive process enables learners 

to distinguish relevant from irrelevant information, evaluate evidence, and develop 
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reasoned judgments. Students with strong analytical thinking skills are better equipped to 

solve complex problems, engage in scientific reasoning, and apply knowledge across 

academic and real-life contexts (Jakus & Zubcic, 2014). Moreover, analytical thinking 

supports metacognitive awareness and informed decision-making in uncertain situations 

(Paul & Elder, 2014). 

Despite its importance, analytical thinking remains insufficiently developed 

among high school students in many educational contexts, including Indonesia. Results 

from large-scale international assessments indicate that Indonesian students continue to 

face difficulties with tasks requiring interpretation, reasoning, and the analytical 

processing of information (OECD, 2019). Empirical studies further reveal that only a 

small proportion of students demonstrate adequate analytical competence, while most 

remain at the level of factual recall and surface understanding (Sartika et al., 2020; Fadly, 

2021). These findings highlight a persistent gap between curricular expectations for 

higher-order thinking skills and actual classroom practices. 

This challenge is particularly evident in high school social studies education. 

Sociology, as a discipline, inherently provides opportunities for analytical learning 

through the examination of social phenomena, causal relationships, and data-based 

explanations. However, classroom practices are often dominated by teacher-centered 

instruction and textbook-based learning, which offer limited opportunities for systematic 

inquiry and structured analytical engagement. As a result, students rarely experience 

authentic social research activities that could foster deeper analytical thinking. 

The situation is further influenced by the characteristics of Generation Z learners, 

who are highly familiar with digital technologies but often accustomed to consuming 

information instantaneously and in fragmented form (Jenkins, 2017). While their 

technological fluency presents opportunities for innovative learning, such habits may 

reduce persistence in engaging with complex analytical tasks that require sustained 

reflection (Frimadhina & Krisnani, 2020). Consequently, instructional strategies that fail 

to integrate structured cognitive guidance within digital environments may be insufficient 

to develop analytical thinking skills among these learners. 

In the context of 21st-century education, analytical thinking is closely associated 

with critical thinking, which has been identified as a core competency for secondary 

education graduates (UNESCO, 2015; Trilling & Fadel, 2009). One pedagogical 
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approach with strong potential to foster analytical thinking is social research–based 

learning. Through processes of identifying problems, collecting data, analyzing patterns, 

and drawing evidence-based conclusions, students are trained to think analytically and 

critically (Ninn et al., 2015; May & Perry, 2022). However, to be effective for digital-

native learners, these processes require technological support that can guide students’ 

thinking in a structured manner. 

Advances in educational technology offer promising opportunities to address this 

challenge. Educational technology emphasizes the systematic design of learning 

environments that enhance cognitive experiences, rather than merely delivering content 

(Januszewski & Molenda, 2008). Research indicates that technology-supported learning 

can enhance student engagement and higher-order thinking when it functions as cognitive 

scaffolding (Farisi, 2016; Ashburn & Floden, 2006). Nevertheless, there remains a lack 

of digital learning media specifically designed to support social research activities as 

digital scaffolding in high school social studies. 

To address this gap, the present study develops a Social Research Assistant 

application that serves as digital scaffolding for analytical thinking in high school social 

studies. The application guides students through key stages of social research, including 

problem identification, data collection, analysis, and evidence-based conclusion drawing. 

Accordingly, this study aims to develop and examine a Social Research Assistant 

application as digital scaffolding to enhance high school students' analytical thinking 

skills. 

From a theoretical perspective, scaffolding is rooted in socio-cultural learning 

theory, particularly the concept of the zone of proximal development, which emphasizes 

the role of guided support in helping learners perform tasks beyond their independent 

capabilities. In digital learning environments, scaffolding can be embedded through 

prompts, guiding questions, step-by-step procedures, feedback mechanisms, and 

structured task sequences. Digital scaffolding thus serves not only as instructional support 

but also as a cognitive tool that shapes learners’ thinking processes. When appropriately 

designed, such scaffolding can gradually fade as learners gain greater autonomy, allowing 

them to internalize analytical strategies and apply them independently across learning 

contexts. 
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Although previous studies have explored the integration of technology in social 

studies learning, much of the existing research focuses on technology as a medium for 

content delivery or student engagement. Limited attention has been given to the design 

of digital tools that explicitly serve as scaffolding for social research processes and the 

development of analytical thinking at the high school level. In particular, there is a lack 

of research that integrates social research pedagogy, analytical thinking frameworks, and 

digital scaffolding principles into a single, coherent learning application. This gap 

indicates a need for research and development studies that not only produce educational 

technology products but also examine their pedagogical role in supporting higher-order 

thinking skills. 

 

2 LITERATURE REVIEW 

 

2.1 Analytical thinking in secondary education 

 

Analytical thinking is a higher-order cognitive skill that enables learners to break 

down information into constituent elements, identify relationships among those elements, 

and construct a coherent understanding from complex data. In educational contexts, 

analytical thinking is widely recognized as a foundational competence for deep learning 

and problem-solving (Bloom, 1956; Mayer, 2002). Bloom's taxonomy positions analysis 

as a critical cognitive process that involves organizing, differentiating, and attributing 

meaning to information, thereby supporting learners' ability to engage with complex 

academic tasks. 

Several scholars emphasize that analytical thinking does not emerge 

spontaneously but develops progressively as learners acquire basic cognitive 

competencies and are exposed to structured learning experiences (Damayanti, 2016). 

Analytical processes require learners to separate relevant from irrelevant information, 

recognize patterns, and construct logical connections, which are essential for 

understanding complex concepts across disciplines (Sudjana, 2013; Darmadi, 2011). 

From this perspective, analytical thinking serves both academic and everyday problem-

solving functions, enabling individuals to respond effectively to dynamic, uncertain 

situations. 
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Empirical studies have operationalized analytical thinking through observable 

indicators. Istiqomah et al. (2015) categorize analytical thinking into three main 

dimensions: the ability to isolate and focus on relevant components, the ability to structure 

and integrate information coherently, and the ability to conclude systematic reasoning. 

These dimensions align with broader conceptualizations of analysis as a process of 

decomposing information while maintaining awareness of its overall structure (Kao, 

2014). 

More nuanced frameworks describe analytical thinking as a continuum of 

cognitive development. Zhang (2012) identifies pre-analytical stages in which learners 

rely on superficial attributes, while Parta (2016) describes semi-analytical reasoning 

characterized by incomplete or inefficient procedural steps. Complete analytical thinking, 

by contrast, involves the ability to differentiate, organize, and relate concepts based on 

logical principles and functional relationships (Ad’hiya, 2018). This framework 

highlights that analytical thinking is not a binary skill but a developmental process that 

can be systematically supported through instructional design. 

In the context of secondary education, analytical thinking is particularly relevant 

because students at this level are transitioning into formal operational thinking, where 

abstract reasoning becomes increasingly prominent (Piaget, 2002). Research indicates 

that high school students benefit from learning environments that explicitly scaffold 

analytical processes, enabling them to move beyond surface-level understanding toward 

deeper conceptual reasoning (Sitthipon, 2012; Art-in, 2014). Consequently, instructional 

strategies that intentionally foster analytical thinking are essential for preparing students 

to engage with complex academic and real-world problems. 

 

2.2 Digital scaffolding and multimedia learning 

 

Digital scaffolding refers to the use of technological tools to provide structured 

guidance that supports learners’ cognitive processes during learning activities. Rooted in 

socio-constructivist theory, scaffolding emphasizes guided support that enables learners 

to perform tasks beyond their independent capabilities, gradually transferring 

responsibility as competence increases (Vygotsky, 1978). In digital learning 



7              Nana Tri Sutisna & Triana Rejekiningsih & Moh. Muchtarom 

 

 

Veredas do Direito, v.23, e234621 – 2026 

Veredas do Direito, v.23 n.2, e23xxx – 2026 

environments, scaffolding can be embedded through prompts, feedback, structured task 

sequences, and interactive features that guide learners’ thinking processes. 

Multimedia learning theory provides a strong conceptual foundation for the design 

of digital scaffolding. According to Mayer (2009), meaningful learning occurs when 

learners actively integrate verbal and visual information through well-designed 

multimedia presentations. The integration of text, images, animation, and narration can 

reduce cognitive load and enhance conceptual understanding when aligned with cognitive 

principles such as coherence, signaling, segmentation, and modality (Mayer, 2009; Cheng 

et al., 2015). 

Empirical evidence supports the effectiveness of interactive multimedia in 

fostering higher-order thinking skills. Wang et al. (2019) found that interactive 

multimedia environments promote active learning while maintaining moderate cognitive 

load, compared to text-based or video-only formats. Similarly, Syawaludin et al. (2019) 

demonstrated that interactive multimedia enhanced students’ analytical and critical 

thinking skills through augmented reality–based learning experiences. These findings 

suggest that interactivity plays a crucial role in engaging learners cognitively and 

supporting analytical reasoning. 

Digital scaffolding embedded in multimedia applications enables learners to 

engage in analytical processes, such as identifying variables, organizing data, and 

drawing conclusions. By providing step-by-step guidance and visual representations, 

multimedia scaffolding can support learners' transition from guided analysis to 

independent reasoning (Azevedo, 2012; Schunk, 2012). As a result, multimedia-based 

scaffolding is increasingly recognized as an effective approach for developing analytical 

thinking in secondary education. 

 

2.3 Social research learning in high school contexts 

 

Social research learning in secondary education aims to equip students to 

investigate social phenomena systematically and ethically. Social research emphasizes 

inquiry, evidence-based reasoning, and the interpretation of social data, making it a 

suitable pedagogical context for developing analytical thinking skills (Burns, 2000; 
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Creswell, 2017). Through research activities, students learn to formulate questions, 

collect and analyze data, and construct reasoned conclusions. 

Engaging students in social research projects aligns with constructivist learning 

principles, which emphasize active knowledge construction through inquiry and 

interaction with real-world contexts (Slavin, 2006). Research-based learning encourages 

students to decompose complex social issues, identify patterns, and evaluate relationships 

among social variables, thereby fostering analytical reasoning (Leedy & Ormrod, 2015). 

However, previous studies indicate that students often experience difficulties 

conducting social research independently, particularly in structuring the research process 

and analyzing data systematically (Nurdin & Hartati, 2019). These challenges highlight 

the need for instructional support mechanisms that guide students through the research 

process while maintaining cognitive engagement. Digital learning environments offer 

opportunities to embed such support through interactive research tools and guided inquiry 

frameworks. 

 

2.4 Research gap and conceptual framework 

 

Although prior studies have examined multimedia learning and the development 

of analytical thinking, limited research has focused on explicitly integrating digital 

scaffolding within social research learning contexts at the high school level. Existing 

studies tend to address either multimedia effectiveness or analytical thinking outcomes 

independently, without examining how digital scaffolding can function as a cognitive 

support system within social research activities. Therefore, there is a need for research 

and development studies to design and validate digital applications that scaffold students' 

analytical thinking through structured social research processes. 

Based on this gap, the present study develops a Social Research Assistant 

application designed to support high school students’ analytical thinking through 

interactive multimedia and guided research scaffolding. The conceptual framework 

integrates analytical thinking theory, multimedia learning principles, and social research 

pedagogy to create a coherent digital learning environment. 
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3 METHODOLOGY 

 

3.1 Research design 

 

This study employed a Research and Development (R&D) approach to design, 

develop, and evaluate a web-based Social Research Assistant application, aiming to 

enhance high school students’ analytical thinking skills in social studies. R&D was 

selected because the primary objective of the study was not theory testing, but the 

production and validation of an educational digital product that addresses concrete 

instructional needs in social research learning (Borg & Gall, 2003; Gay et al., 2012). 

The development process followed the multimedia development model proposed 

by Alessi and Trollip (2001), which consists of three main phases: planning, design, and 

development. This model was considered appropriate because it provides a systematic 

framework for educational media development while emphasizing usability, instructional 

coherence, and iterative evaluation. 

 

3.2 Research setting and participants 

 

The study was conducted in public senior high schools (SMA) located in 

Surakarta, Indonesia, from April 2024 to April 2025. The selection of schools in Surakarta 

was based on several empirical considerations. 

First, the schools have implemented the Merdeka Curriculum, which emphasizes 

inquiry-based learning and student-centered pedagogies, making them suitable contexts 

for social research instruction. 

Second, the diverse academic backgrounds of students provided a representative 

learning environment to examine the effectiveness of the developed application across 

varying analytical skill levels. 

Third, institutional support for educational innovation and digital learning 

facilitated the implementation of the development and testing phases. 

Participants included Grade XI Social Studies students, social studies teachers, 

media experts, and subject-matter experts who were involved in validation and evaluation 

stages. 



 10  DIGITAL SCAFFOLDING FOR ANALYTICAL THINKING: DEVELOPING A SOCIAL RESEARCH ASSISTANT APPLICATION FOR HIGH SCHOOL SOCIAL STUDIES 

LEARNING 
 

 

Veredas do Direito, v.23, e234621 – 2026 

 

3.3 Development model and procedures 

 

The development process adopted the model by Alessi and Trollip (2001), 

consisting of the following stages. 

 

3.3.1 Planning phase 

 

The planning phase focused on identifying instructional needs and defining the 

scope of product development. Preliminary studies were conducted through classroom 

observations, document analysis of lesson plans, and semi-structured interviews with 

social studies teachers to identify challenges in fostering students’ analytical thinking 

skills. These activities aimed to understand existing instructional practices, media usage, 

and students’ difficulties in conducting social analysis. 

In addition, a needs analysis questionnaire was administered to students to 

examine their learning preferences, familiarity with digital tools, and perceived 

challenges in social research learning. The results of this phase informed the formulation 

of learning objectives, content scope, and functional requirements of the Social Research 

Assistant application. 

 

3.3.2 Design phase 

 

During the design phase, the conceptual and technical structure of the application 

was developed. This phase involved creating flowcharts and storyboards to represent the 

application's navigation structure, user interaction flow, and embedded learning 

sequences. Learning materials were aligned with curriculum objectives and analytical 

thinking indicators, ensuring conceptual coherence between content and instructional 

goals. 

Instructional components, such as learning texts, visual materials, videos, and 

guided research activities, were designed according to multimedia learning principles, 

including coherence, segmentation, and signaling (Mayer, 2009). This phase also 

included preparing supporting materials, such as user guidelines and instructional 

prompts, to facilitate learners' engagement with the research process. 
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3.3.3 Development phase 

 

The development phase involved the technical production and validation of the 

application. The Social Research Assistant application was developed using a web-based 

learning platform, enabling broader accessibility and cross-device compatibility. 

Multimedia elements—including text, graphics, audio, and video—were integrated into 

an interactive interface designed to guide students through stages of social research, such 

as problem identification, data collection, analysis, and conclusion drawing. 

 

3.4 Alpha testing (expert validation) 

 

Alpha testing was conducted to evaluate the application's content accuracy, 

instructional quality, and technical functionality. Content validation was performed by 

subject-matter experts specializing in social research and social studies education, while 

media validation was conducted by instructional media experts and practicing teachers. 

Evaluation instruments assessed aspects such as content relevance, instructional clarity, 

usability, multimedia design, and alignment with analytical thinking objectives. 

Feedback from alpha testing informed iterative revisions to improve the 

application's quality and usability before student trials. 

 

3.5 Beta testing (user trials) 

 

Beta testing involved student-centered trials conducted in three stages: 

● One-to-one trials, involving a small number of students representing high, 

medium, and low analytical ability levels. 

● Small group trials, conducted within selected classes to gather broader feedback 

on usability and learning experience. 

● Expanded field trials, in which the revised application was implemented in regular 

classroom settings. 

These trials aimed to examine the practicality of the application and identify 

potential issues related to learner interaction and instructional flow. 
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3.6 Instrument and data collection 

 

Data were collected using multiple instruments, including: 

● Interview protocols for teachers during the preliminary study, 

● Questionnaires for needs analysis and expert validation, 

● Observation sheets to document classroom implementation, 

● Analytical thinking tests are administered as pre-tests and post-tests. 

The analytical thinking test measured indicators such as identifying assumptions, 

analyzing relevant information, constructing arguments, making inferences, and 

evaluating implications. The use of multiple data sources allowed for methodological 

triangulation to enhance data credibility (Sugiyono, 2012). 

 

3.7 Data analysis 

 

Qualitative data obtained from interviews, observations, and expert feedback were 

analyzed using descriptive qualitative techniques to identify recurring themes and inform 

product revisions. Quantitative data from pre-test and post-test results were analyzed to 

evaluate the effectiveness of the application. 

Prior to hypothesis testing, prerequisite tests for normality and homogeneity were 

conducted to ensure statistical assumptions were met. The effectiveness of the Social 

Research Assistant application was analyzed using: 

● Paired-sample t-tests to examine differences between pre-test and post-test scores, 

and 

● Normalized gain (N-gain) analysis to measure the magnitude of improvement in 

students’ analytical thinking skills. 

 

3.8 Ethical considerations 

 

Ethical approval was obtained from the participating schools, and informed 

consent was secured from teachers and students prior to data collection. Participation was 

voluntary, and all data were anonymized to ensure confidentiality. 

 



13              Nana Tri Sutisna & Triana Rejekiningsih & Moh. Muchtarom 

 

 

Veredas do Direito, v.23, e234621 – 2026 

Veredas do Direito, v.23 n.2, e23xxx – 2026 

4 RESULT  

 

4.1 Expert validation results 

 

4.1.1 Context expert validation (material expert) 

 

Content experts validated the relevance, accuracy, depth, and pedagogical 

alignment of the Social Research Assistant application with the senior high school Social 

Studies curriculum. The evaluation instrument covered indicators of clarity of 

instructions, conceptual accuracy, coherence, alignment with learning objectives, and 

suitability of research-based learning activities. 

The validation results indicate that the application achieved a mean feasibility 

score of 86.4%, placing it in the highly valid category. Experts particularly emphasized 

the application's strengths in guiding students through the systematic social research 

stages, including problem identification, data collection, analysis, and conclusion 

drawing. Minor revisions were suggested to improve terminology consistency and to 

simplify several instructional texts to better suit students' cognitive levels. 

Overall, content experts concluded that the Social Research Assistant application 

was conceptually sound and pedagogically appropriate, and therefore suitable for 

classroom implementation with minor refinements. 

 

4.1.2 Media expert validation 

 

Media expert validation focused on the technical quality, usability, visual design, 

navigation structure, and system responsiveness of the web-based application. The 

assessment also examined compatibility across devices and clarity of user interaction 

flows. 

The validation results show a mean score of 84.1%, indicating very feasibility. 

Media experts highlighted the application's intuitive navigation, logical sequencing of 

learning activities, and effective integration of multimedia elements, including visuals 

and instructional videos. The web-based design was considered accessible and 

appropriate for Generation Z learners, who are accustomed to digital environments. 
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Recommendations from media experts included improving the loading efficiency 

of multimedia components and refining color contrast across several interface sections to 

enhance readability. Despite these suggestions, the application was deemed technically 

reliable and suitable for instructional use. 

 

4.1.3 Practitioner validation (teachers) 

 

Senior high school Social Studies teachers conducted practitioner validation to 

assess the practicality of instruction, classroom applicability, and alignment with teaching 

practices. Teachers evaluated the application from the perspective of real classroom 

implementation. 

The practitioner validation yielded a mean score of 88.2%, indicating a high level 

of practicality and instructional feasibility. Teachers reported that the application 

effectively supports inquiry-based learning and facilitates students’ engagement in 

analytical thinking processes. The structured scaffolding embedded in the application was 

perceived as particularly helpful in guiding students who typically struggle with abstract 

analysis. 

Teachers also noted that the application could serve as both a primary instructional 

tool and a complementary learning resource, especially in project-based or research-

oriented learning scenarios. 

 

4.2 Effectiveness test result 

 

4.2.1 Pre-test and post-test comparison 

 

The effectiveness of the Social Research Assistant application was examined 

through a pre-test–post-test design involving students in Grade XI Social Studies classes. 

The test instruments measured key dimensions of analytical thinking, including problem 

identification, information analysis, argument construction, inference, and evaluation of 

implications. 

The results indicate a clear improvement in students’ analytical thinking skills 

after using the application. The mean pre-test score was 58.3, reflecting a moderate 
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baseline level of analytical ability. After the intervention, the mean post-test score 

increased to 74.6, representing a substantial improvement. 

This increase suggests that students demonstrated stronger abilities to analyze 

social phenomena, interpret data, and formulate evidence-based conclusions after 

engaging with the web-based research assistant. 

 

4.2.2 N-gain analysis 

 

To further examine learning improvement, an N-Gain analysis was conducted. 

The calculated mean N-Gain value was 0.39, which falls within the medium improvement 

category. 

This result indicates that the application contributed to a meaningful yet realistic 

enhancement of students' analytical thinking skills. The moderate N-Gain score suggests 

that while the application significantly supports learning, the development of analytical 

thinking remains a gradual process influenced by instructional duration, student 

readiness, and learning context. 

 

4.2.3 Hypothesis testing (t-test) 

 

A paired-sample t-test was conducted to determine whether the difference 

between pre-test and post-test scores was statistically significant. The analysis revealed a 

t-value of 6.21 with a significance level (p) < 0.001, indicating a statistically significant 

difference between students’ analytical thinking performance before and after using the 

application. 

These findings confirm that the observed improvement was not due to chance, but 

rather associated with the implementation of the Social Research Assistant application as 

a digital scaffolding tool in social studies learning. 

 

4.3 Summary of result 

 

Overall, the results demonstrate that: 
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1. The Social Research Assistant application is highly valid in terms of content, 

media design, and instructional practicality. 

2. The application effectively improves students' analytical thinking skills, as 

evidenced by significant gains in post-test scores. 

3. The moderate N-Gain value reflects realistic learning progress, consistent with the 

development of analytical thinking in educational settings. 

These findings provide empirical support for the use of web-based digital 

scaffolding tools to enhance analytical thinking in senior high school social studies 

education. 

 

5 DISCUSSION 

 

5.1 Interpretation of finding based on learning theory 

 

The findings of this study demonstrate that the Social Research Assistant 

application enhances students' analytical thinking skills. The significant improvement 

observed between pre-test and post-test scores indicates that structured digital support can 

facilitate higher-order cognitive processes when integrated into social studies learning. 

From a cognitive learning perspective, this improvement aligns with constructivist 

learning theory, which emphasizes that learners actively construct knowledge through 

meaningful engagement with problems and data rather than passively receiving 

information (Piaget, 1972; Vygotsky, 1978). The application guides students through 

sequential stages of social research—problem identification, data collection, analysis, and 

conclusion—which mirrors the cognitive processes involved in analytical thinking as 

defined by Anderson and Krathwohl (2001). 

Moreover, the moderate N-Gain value (0.39) reflects a realistic learning 

progression rather than an inflated outcome. Analytical thinking is recognized as a 

complex skill that develops gradually through repeated exposure to structured problem-

solving tasks (Paul & Elder, 2014). Therefore, the observed improvement suggests that 

the application effectively supports cognitive growth without oversimplifying the 

learning process. 
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5.2 Digital scaffolding and the development of analytical thinking 

 

The effectiveness of the Social Research Assistant application can be explained 

through the concept of digital scaffolding. Scaffolding refers to temporary instructional 

support that enables learners to perform tasks they would not be able to complete 

independently (Wood, Bruner, & Ross, 1976). In digital contexts, scaffolding is 

embedded within technological tools that provide prompts, guidance, feedback, and 

structured learning pathways (Azevedo & Hadwin, 2005). 

In this study, digital scaffolding was operationalized through interactive research 

steps, guiding questions, data analysis templates, and reflective prompts embedded within 

the web-based application. These features supported students’ movement from surface-

level factual recall toward deeper analytical reasoning. This finding supports previous 

research indicating that digital scaffolding enhances students’ ability to organize 

information, identify relationships, and construct evidence-based arguments (Belland, 

Walker, Olsen, & Leary, 2015). 

Importantly, the application aligns with the characteristics of Generation Z 

learners, who tend to prefer interactive, visually supported, and technology-mediated 

learning environments (Seemiller & Grace, 2016). By embedding scaffolding within a 

familiar digital interface, the application reduces cognitive overload while maintaining 

analytical rigor, as suggested by Cognitive Load Theory (Sweller, Ayres, & Kalyuga, 

2011). 

 

5.3 Comparison 

 

The findings of this study are consistent with international research on the use of 

digital tools to enhance higher-order thinking skills. Previous studies have shown that 

inquiry-based digital learning environments significantly improve students’ analytical 

and critical thinking abilities when compared to traditional instruction (Hmelo-Silver, 

Duncan, & Chinn, 2007; Lazonder & Harmsen, 2016). 

For example, Belland et al. (2017) found that digital scaffolding in problem-based 

learning environments had a moderate but significant effect on students’ higher-order 

thinking skills, particularly when scaffolding focused on reasoning processes rather than 
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content delivery alone. Similarly, Kramarski and Michalsky (2015) reported that 

technology-supported inquiry learning improved students’ ability to analyze data and 

justify conclusions in social science contexts. 

Compared to these studies, the results of the present research demonstrate 

comparable effect sizes, reinforcing the argument that moderate gains are pedagogically 

meaningful in the development of analytical thinking. The web-based nature of the Social 

Research Assistant also extends previous findings by demonstrating that effective 

scaffolding does not require complex or expensive software, but can be achieved through 

well-designed instructional frameworks embedded in accessible digital platforms. 

 

5.4 Pedagogical implications for social studies and sociology education 

 

The results of this study have several important implications for social studies and 

sociology education at the senior high school level. First, the findings suggest that 

analytical thinking skills can be systematically developed when learning activities are 

structured around authentic social research processes. This supports the argument that 

sociology education should move beyond content transmission toward inquiry-oriented 

and problem-based pedagogies (Trilling & Fadel, 2009). 

Second, the Social Research Assistant application demonstrates the potential of 

technology to serve not merely as a content-delivery tool but as a cognitive partner that 

guides students through complex reasoning processes. This aligns with UNESCO's 

emphasis on critical and analytical thinking as core competencies for 21st-century 

learners (UNESCO, 2015). 

Third, for teachers, the application offers a practical solution to common 

instructional challenges, such as limited time, diverse student abilities, and the difficulty 

of facilitating research-based learning in conventional classroom settings. By providing 

structured digital scaffolding, teachers can focus more on facilitating discussion, 

reflection, and contextualization of social phenomena. 

Finally, the study highlights the importance of integrating local social contexts 

into digitally supported learning environments. By encouraging students to analyze real 

social issues within their communities, sociology learning becomes more meaningful, 
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contextual, and relevant, thereby strengthening students’ analytical engagement and civic 

awareness. 

 

6 CONCLUSION 

 

This study concludes that the development and implementation of a web-based 

Social Research Assistant application provides meaningful support for enhancing 

analytical thinking skills among senior high school social studies students. By embedding 

structured research processes into a digital learning environment, the application enables 

students to engage more deeply with social phenomena through systematic inquiry, 

analysis, and reflection. 

The findings directly address the study's objectives. First, the research confirms 

that prior to the development of the application, learning practices tended to emphasize 

content delivery with limited opportunities for structured analytical engagement. Second, 

the development process—guided by a research and development framework—resulted 

in a digital learning tool that is pedagogically sound, technically feasible, and aligned 

with curriculum demands. Third, the application demonstrated effectiveness in fostering 

students' analytical thinking skills by supporting their ability to identify problems, analyze 

information, and construct evidence-based conclusions. 

From a scientific perspective, this study contributes to the growing body of 

research on digital scaffolding in social studies education. It extends the existing literature 

by demonstrating how web-based instructional scaffolds can serve as cognitive supports 

in social research learning, particularly in the context of secondary-level sociology 

education. The study also reinforces the argument that the development of higher-order 

thinking skills, such as analytical thinking, is most effective when technology is designed 

to guide reasoning processes rather than merely deliver instructional content. 

In addition, this research offers practical insights for educators and instructional 

designers by illustrating how accessible web-based applications can be leveraged to 

support inquiry-oriented learning without requiring complex technological 

infrastructures. By positioning technology as a facilitator of analytical reasoning, the 

study underscores the potential of digital tools to bridge the gap between theoretical 

knowledge and authentic social inquiry in classroom settings. 
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Overall, the findings affirm that thoughtfully designed digital learning 

environments can play a crucial role in advancing analytical thinking in social studies 

education and provide a foundation for further research on technology-enhanced inquiry 

learning in diverse educational contexts. 

 

6.1 Implications and limitations 

 

6.1.1 Pedagogical and practical implications 

 

The findings of this study offer several important implications for educational 

practice, particularly in the context of social studies and sociology instruction at the senior 

high school level. First, the study underscores the potential of web-based digital 

scaffolding as an effective instructional strategy for supporting analytical thinking. When 

learning activities are structured around authentic research processes, students are more 

likely to engage in deeper reasoning, data interpretation, and evidence-based conclusion 

drawing. 

Second, the Social Research Assistant application demonstrates how technology 

can be positioned as a cognitive support system rather than merely a content-delivery 

medium. This has implications for teachers, who can leverage such tools to facilitate 

inquiry-based learning while reducing instructional complexity. By providing guided 

research steps and analytical prompts, the application allows teachers to focus on 

mentoring, discussion, and contextual analysis of social issues. 

Third, the study contributes to curriculum implementation in the context of 21st-

century skills development. Analytical thinking, as a core component of higher-order 

thinking skills, aligns with national and international educational frameworks that 

emphasize critical reasoning, problem-solving, and data literacy. The integration of 

digital research tools into social studies instruction supports these competencies and 

enhances students’ readiness to engage with complex social realities. 

Finally, from an institutional perspective, the findings suggest that schools can 

adopt accessible web-based applications to enhance learning quality without substantial 

financial or technical barriers. This makes the approach particularly relevant for schools 

seeking scalable and sustainable instructional innovations. 
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6.1.2 Theoretical implications 

 

From a theoretical standpoint, this study reinforces and extends existing 

frameworks related to scaffolding theory and constructivist learning. The results provide 

empirical support for the argument that digital scaffolding can effectively mediate 

learners’ progression from surface-level understanding to higher-order analytical 

thinking, especially when scaffolds are embedded within inquiry-oriented tasks. 

Additionally, the study contributes to the literature on technology-enhanced social 

science education by illustrating how digital tools can operationalize abstract analytical 

processes into concrete learning steps. This supports the view that analytical thinking is 

not an innate skill but a learnable competence that can be systematically developed 

through well-designed instructional environments. 

 

6.1.3 Limitations of the study 

 

Despite its contributions, this study has several limitations that should be 

acknowledged. First, the research was conducted within a specific geographical and 

institutional context, which may limit the generalizability of the findings to other regions 

or educational systems with different curricular structures and technological resources. 

Second, the intervention's duration was relatively short. Analytical thinking 

development is a long-term process, and longer implementation periods may yield 

different or more robust outcomes. Future studies could examine the sustained impact of 

digital scaffolding over extended instructional cycles. 

Third, the assessment of analytical thinking relied primarily on test-based 

measures. While these instruments provide valuable insights into cognitive outcomes, 

they may not fully capture students’ reflective reasoning, metacognitive growth, or 

collaborative analytical processes. Complementary qualitative approaches, such as 

learning journals or discourse analysis, could enrich future investigations. 

Finally, the study focused on a web-based application as a standalone instructional 

tool. Further research could explore how digital scaffolding interacts with other 

pedagogical strategies, such as collaborative learning or problem-based instruction, to 
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better understand the conditions under which the development of analytical thinking is 

optimized. 
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