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Abstract: This research analyzes elementary school students' critical thinking skills in 
science learning through Project-Based Learning (PjBL) model assisted by animated 
video media. Using a qualitative approach, the study was conducted at SDN Garon 
01, Balerejo District, Madiun Regency, involving 28 sixth-grade students. Data were 
collected through participatory observation, in-depth interviews, and documentation 
from 12 primary informants, with analysis following the Miles, Huberman, and 
Saldana model. Results show that PjBL implementation with animated video media 
effectively develops students' critical thinking abilities in solar system material. 
Students demonstrated improved performance across six critical thinking aspects: 
interpretation, analysis, evaluation, inference, explanation, and self-regulation. Most 
students successfully analyzed astronomical information, evaluated materials for 
project creation, and synthesized knowledge from multiple sources. Animated video 
media enhanced learning by increasing student motivation, visualizing abstract 
astronomical concepts, and stimulating analytical questioning. The PjBL model 
facilitated learning through authentic problem-solving, collaborative group work, 
and hands-on experience in creating scientific models. Despite challenges including 
time constraints and varied student abilities, the integration of PjBL with animated 
video media significantly improved elementary students' critical thinking skills. 
These findings support the effectiveness of combining innovative pedagogical 
approaches with technology to develop higher-order thinking skills in elementary 
science education.  
 
Keywords: Animated Video Media; Critical Thinking; Elementary Science Education; 
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Introduction  
 

Elementary science education serves as a 
foundation for developing students' scientific thinking 
abilities from an early age. In the context of 21st-century 
education, science learning must emphasize higher-
order thinking skills, particularly critical thinking, 
which has become essential for students to face future 
challenges (Permanasari, 2016). Critical thinking, 
defined as purposeful and self-regulatory judgment 
involving interpretation, analysis, evaluation, and 
inference (Facione, 2015), is crucial for students to 

understand scientific concepts and apply them in real-
world situations. 

However, current science learning in elementary 
schools faces significant challenges in developing 
students' critical thinking abilities. Conventional 
teacher-centered approaches dominate classroom 
practices, limiting students' active engagement in 
analytical thinking processes (Nirmala & Annurrahman, 
2017). Additionally, the abstract nature of many 
scientific concepts, particularly in astronomy topics like 
the solar system, creates difficulties for elementary 
students who are still in the concrete operational stage 
of cognitive development (Sujana et al., 2019). These 
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limitations result in students' inadequate critical 
thinking skills in science learning. 

Project-Based Learning (PjBL) emerges as a 
promising pedagogical approach to address these 
challenges. PjBL engages students in authentic, complex 
projects that require systematic investigation of real-
world problems, fostering critical thinking through 
collaborative problem-solving processes (Sumarni et al., 
2019). However, implementing PjBL in elementary 
science education requires appropriate media support to 
help students visualize abstract concepts and maintain 
engagement throughout the learning process. 

Animated video media offers unique advantages 
for supporting PjBL implementation in science 
education. The dynamic visual representations in 
animated videos can effectively demonstrate 
astronomical phenomena that are otherwise difficult to 
observe directly, while combining multisensory 
elements to optimize student comprehension (Widodo 
& Wahyudin, 2018). Research indicates that video 
animation significantly improves elementary students' 
understanding of complex science concepts and 
increases learning motivation (Aziz & Hassoun, 2022). 

Despite growing research on PjBL and animated 
video media separately, limited studies have 
systematically examined their integrated 
implementation for developing critical thinking abilities 
in elementary science education. Furthermore, most 
existing research focuses on quantitative measures of 
learning outcomes rather than in-depth qualitative 
analysis of critical thinking development processes. This 
research addresses this gap by providing 
comprehensive qualitative analysis of how PjBL 
integrated with animated video media specifically 
develops elementary students' critical thinking abilities 
in solar system learning. 

This study contributes novel insights by: (1) 
providing detailed qualitative analysis of critical 
thinking development through PjBL-animated video 
integration, (2) focusing specifically on solar system 
content which presents unique visualization challenges, 
and (3) examining all six dimensions of critical thinking 
(interpretation, analysis, evaluation, inference, 
explanation, and self-regulation) within authentic 
project contexts. 

This research is crucial because it addresses the 
urgent need for innovative pedagogical approaches that 
can effectively develop critical thinking skills from 
elementary level. The findings will provide practical 
guidance for educators seeking to integrate technology 
meaningfully with student-centered learning models, 
ultimately contributing to improved science education 
quality and students' preparation for 21st-century 
challenges. 

This research aims to analyze elementary school 
students' critical thinking abilities in science learning 
through implementing Project-Based Learning assisted 
by animated video media, specifically focusing on solar 
system material with sixth-grade students. 

 

Method  
 
This study employed a qualitative descriptive 

approach to analyze elementary school students' critical 
thinking abilities in science learning through Project-
Based Learning (PjBL) assisted by animated video 
media. The research was conducted at SDN Garon 01, 
Balerejo District, Madiun Regency during January-May 
2025. The school was selected based on its 
implementation of the Independent Curriculum 
supporting project-based learning and adequate 
technological facilities. 

The research participants consisted of 28 sixth-
grade students as primary subjects, with 12 students 
selected as key informants for in-depth interviews based 
on their active participation and varied critical thinking 
performance levels. Additional participants included 
one sixth-grade teacher as the learning implementer and 
the school principal providing institutional perspective. 
Data sources comprised primary data from students' 
learning activities, teacher-student interactions, and 
project implementation processes, while secondary data 
included lesson plans, student project outputs, learning 
documentation, and assessment rubrics. 

Data collection utilized three main instruments: 
observation checklists focusing on PjBL implementation 
stages and critical thinking manifestations, semi-
structured interview guides based on Facione's six 
critical thinking aspects (interpretation, analysis, 
evaluation, inference, explanation, and self-regulation), 
and documentation protocols for collecting learning 
materials and student work samples. Data collection 
procedures involved participatory observation during 
eight PjBL sessions lasting two hours each, in-depth 
interviews with 12 key informants for 20-30 minutes per 
session, and systematic document collection throughout 
the research period. 

Data analysis followed the Miles, Huberman, and 
Saldana model through three sequential stages: data 
reduction involving verbatim transcription and 
systematic coding, data display using analysis matrices 
and concept maps, and conclusion drawing through 
pattern identification and interpretation. The coding 
system employed primary codes based on six critical 
thinking indicators and secondary codes focusing on 
learning context factors including animated video usage, 
collaboration patterns, and reflection processes. 

Data validity was ensured through comprehensive 
triangulation including source triangulation from 
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multiple participants and documents, method 
triangulation combining observation, interviews, and 
documentation, and member checking for result 
verification with informants. Research quality was 
maintained through credibility, transferability, 
dependability, and confirmability criteria. All 
procedures adhered to research ethics protocols 
including informed consent from participants and 
confidentiality assurance throughout the study. 
 

 
Figure 1. Reseach Design 

 
Table 1. Research timelile 
Phase Activities Timeline Output 

Preparation Site selection, 
ethical clearance, 

instrument 
development 

January 
2025 

Research 
protocols, 

consent 
forms 

Pilot Study Instrument 
testing, 

procedure 
refinement 

Early 
February 

2025 

Validated 
instruments 

Data 
Collection 

PjBL 
implementation, 

observation, 
interviews, 

documentation 

February 
- April 

2025 

Raw data 
corpus 

Data 
Analysis 

Transcription, 
coding, pattern 

analysis 

April - 
May 2025 

Analyzed 
findings 

Validation Triangulation, 
member 

checking, result 
verification 

May 2025 
Validated 

results 

Reporting Final analysis, 
report writing, 
dissemination 

May 2025 
Research 

report 

Result and Discussion 
 
Based on qualitative analysis of 28 sixth-grade 

students at SDN Garon 01, this study found significant 
development in students' critical thinking abilities 
through PjBL implementation assisted by animated 
video media. Data were collected from 12 primary 
informants through in-depth interviews, participatory 
observations during eight learning sessions, and 
comprehensive documentation of learning processes. 

 
Table 2. Critical Thinking Development by Aspect 
Critical thinking 
aspect 

Performance 
level 

Supporting evidence 

Interpretation 85.70 Students accurately 
interpreted planet 
characteristic 
information from 
animated videos 

Analysis 85.70 Students systematically 
analyzed planetary data 
and relationships 

Evaluation 82.10 Students assessed 
material suitability for 
solar system replica 
construction 

Inference 78.60 Students drew logical 
conclusions from 
multiple information 
sources 

Explanation 76.80 Students provided clear 
reasoning for their 
project decisions 

Self-regulation 74.30 Students monitored and 
adjusted their learning 
strategies 

 
Animated video media demonstrated three 

primary mechanisms for supporting critical thinking 
development. Students showed increased engagement 
and motivation during video-assisted learning sessions. 
The visual representations helped students understand 
abstract astronomical concepts including planetary 
scales, orbital mechanics, and celestial phenomena. 
Additionally, the dynamic content stimulated analytical 
questioning about solar system characteristics and 
processes. 

The study identified variations in critical thinking 
development based on students' academic ability levels. 
High-ability students demonstrated superior 
interpretation and analysis skills, while moderate-ability 
students showed adequate performance with guided 
support. Low-ability students required intensive 
scaffolding but still showed measurable improvement in 
basic critical thinking aspects. 
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Table 3. PjBL Implementation Effectiveness 
Implementation 
stage 

Success 
rate 

Critical thinking 
manifestation 

Project orientation 89.30 
Students formulated 
relevant questions about 
solar system phenomena 

Project planning 85.70 
Students designed 
systematic approaches for 
replica construction 

Project execution 82.10 

Students applied 
analytical thinking in 
problem-solving 
processes 

Project 
presentation 

78.60 
Students demonstrated 
explanatory and 
evaluative skills 

 
The effectiveness of PjBL assisted by animated 

video media in developing critical thinking abilities 
aligns with constructivist learning theory, where 
students actively construct knowledge through 
authentic problem-solving experiences (Dewey, 1897; 
Vygotsky, 1978). The high performance in interpretation 
and analysis aspects (85.70%) supports previous 
findings that multimedia learning environments 
enhance cognitive processing through dual coding 
mechanisms (Mayer, 2014; Paivio, 1986). 

The animated video media's role in facilitating 
abstract concept understanding corroborates research 
on visualization effectiveness in science education 
(Gilbert, 2005; Wu & Shah, 2004). The ability of dynamic 
visual representations to demonstrate astronomical 
phenomena addresses the fundamental challenge of 
teaching abstract scientific concepts to elementary 
students operating in concrete cognitive stages (Piaget, 
1977; Bloom et al., 1956). 

The variation in critical thinking development 
across academic ability levels reflects the zone of 
proximal development concept, where students with 
different capabilities benefit from differentiated 
scaffolding approaches (Vygotsky, 1978; Wood et al., 
1976). This finding suggests that while PjBL with 
animated video media is generally effective, 
implementation requires careful consideration of 
individual learning needs and adaptive instructional 
strategies. 

The challenges identified in this study, particularly 
time constraints and resource availability, echo findings 
from previous PjBL implementation research (Thomas, 
2000; Krajcik & Shin, 2014). However, the positive 
outcomes in critical thinking development demonstrate 
that these challenges can be managed through careful 
planning and institutional support. 
 
 
 

Conclusion  
 

The Integration of Project-Based Learning with 
Animated Video Media Successfully Develops 
Elementary Students' Critical Thinking Abilities in 
Science Education. This Study Demonstrates that the 
Combined Approach Effectively Enhances All Six 
Dimensions of Critical Thinking Including 
Interpretation, Analysis, Evaluation, Inference, 
Explanation, and Self-Regulation Through Authentic 
Problem-Solving Experiences and Visual Learning 
Support. The Animated Video Media Facilitates 
Abstract Concept Understanding While the Project-
Based Learning Model Provides Meaningful Contexts 
for Students to Apply and Develop Higher-Order 
Thinking Skills, Creating an Optimal Learning 
Environment for Critical thinking Development in 
Elementary Science Education. 
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