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Abstract—Research has been conducted on the feasibility of 

the Scientific Critical Thinking (SCT) model to improve critical 

thinking skills and self efficacy of PGSD students in colloidal 

material. The syntax of the SCT model is 1) student orientation, 

2) scientific activity, 3) presentation of results of scientific 

activities, 4) completion of critical thinking task, and 5) 

evaluation. This research is development research to determine 

the practicality and effectiveness of the prototype SCT model in 

learning Colloidal material. The study subjects were PGSD 

students in 2017/2018 with a total of 75 people. The research 

instrument used was critical thinking adaptation instruments 

from Facione and self-efficacy adaptation instruments from 

Users & Fajares. The results of the study revealed that the 

feasibility of the SCT model show a very good category (87.02%), 

student activity in learning show a very active category (85.71%), 

there is an increase in critical thinking skills (mean N-gain = 0.86 

/ high) and self-efficacy of prospective teacher students is mean 

N-gain = 0.79/high. Thus, the SCT model has met the 

requirements of practicality and effectiveness as a prototype of a 

mode. 
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I.  INTRODUCTION  

21st-century skills are a basic need in facing the fourth 
industrial revolution. One of the 21st-century skills that 
Primary Teacher Education or Pendidikan Guru Sekolah Dasar 
(henceforth-PGSD) students must have is critical thinking skill. 
Critical thinking skill is important for PGSD students. Based 
on the results of previous research studies, learning and 
assessment of critical thinking skill are very necessary, and 
they are driven by the needs of students at the college level and 
work environment [1][2][3][4][5]. Therefore, educators are 
required to improve the critical thinking skill of PGSD students 
in Indonesia. 

PGSD students not only have critical thinking skill but also 
have high self-efficacy to be able to compete in the fourth 

industrial revolution. The results show that self-efficacy had a 
direct positive effect on students' scientific attitudes [6][7]. 
Positive self-efficacy is closely related to motivation, learning 
behavior, general expectations in the future and student 
performance [8]. The results of the study show the importance 
of self-efficacy that must be trained and owned by elementary 
school candidates in Indonesia. Therefore, an innovative 
learning model is needed to be able to improve critical thinking 
skills and self-efficacy of PGSD students. 

The Scientific Critical Thinking (SCT) model is a learning 
model specifically developed from the Problem Based 
Learning (PBL) model and Inquiry model to train critical 
thinking skill and self-efficacy of elementary school teacher 
candidates. The syntax of the SCT learning model developed is 
1) Student orientation, 2) Scientific Activities, 3) Presentation 
of Scientific Activity Results, 4) Completion of Critical 
Thinking Tasks, and 5) Evaluation. This SCT learning model 
refers to the John Dewey problem solving process flow [9]. 

This study is conducted to fulfill the practicality and 
effectiveness aspects of the SCT learning model. So, it focuses 
on how the SCT model learning is implemented seen from the 
results of the students' critical thinking skills and their efficacy. 
This is done in line with the product criteria (mode) of a 
learning model that must meet the requirements for validity, 
practicality, and effectiveness [63]. 

II. METHOD 

This study employed a development research design to 
produce a product and test the effectiveness of a product 
produced, namely the SCT model to improve critical thinking 
skills and self efficacy of PGSD students [7]. The research 
design development used McKenney models with three stages, 
namely: 1) the preliminary study phase includes needs analysis, 
literature study, and field surveys, 2) the design phase of the 
model prototype, validation, revision, and testing, 3) the model 
testing stage. 
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In this paper, the researchers reported the results of the 
model testing phase, namely the practicality and effectiveness 
aspects of the SCT learning model. It was done by observing 
and evaluating the learning activities of the SCT model (model 
trials) related to the implementation of the Lesson Plan (RPP) 
and student activities in learning, results of student critical 
thinking skill and self efficacy. 

The research subjects were class F PGSD students with a 
total of 75 people who programed Science 3 courses. Learning 
activities took place in 3 lectures face-to-face (@ 3 x 50 
minutes), on the topic of Colloids. Observations and 
assessments were carried out by two observers using the 
lecture implementation instrument to obtain data on the ability 
of lecturers to carry out learning in the SCT model. The 
practicality of the SCT model is described based on the 
percentage of SCT model syntax, student activity in learning, 
the results of students' thinking skills and their self efficacy. 
This SCT model is said to be practical if the percentage of the 
implementation of the SCT model phases is not less than 75% 
with the criteria of the lecturer's ability to implement the 
learning model at least Good (> 70%). Student activities in the 
SCT model learning activities is at least on active category (> 
70%). The effectiveness of the SCT model is described based 
on the achievement of the results of students' critical thinking 
skills with the value of critical thinking skills = 3.0 and the N-
Gain value> 0.3 (medium criteria) and self efficacy with a 
value of 2.0 (sure criteria) and N-Gain values > 0.3 (medium 
criteria) [10]. 

III. RESULTS AND DISCUSSION 

A. The Practicality of the SCT Model 

The Scientific Critical Thinking (SCT) model is a learning 
model specifically developed from the Problem Based 
Learning (PBL) model and Inquiry model to train critical 
thinking skill and PGSD student self-efficacy. The syntax of 
the SCT learning model developed is 1) student orientation, 2) 
scientific activities, 3) presentation of scientific activity results, 
4) completion of critical thinking tasks, and 5) evaluation. This 
SCT learning model refers to the John Dewey problem solving 
process flow [9]. 

The student orientation phase is supported by the ARCS 
theory to arouse curiosity and student interest in learning, self 
efficacy, social constructivist, top-down processes, and the 
theory of primacy effects [11][9][12][13]. Also, it is supported 
by several research results such as [8][14][15][16][17][18], 
which states that motivation can have an effect on individual 
success and critical thinking and self-efficacy has a positive 
effect on students' scientific attitudes toward chemistry. 

On the scientific activity phase, it is supported by Piaget's 
cognitive constructivist theory [12], social constructivist theory 
Vygotsky [13][19][9], which states that students need 
information relevant to learning, actively involved in the 
process of information and construction of their knowledge, 
involved interaction with adults and peers who are more 
capable, students learn the best concepts in the Zone of 
Proximal Development (ZPD). This supports the results of [20] 
and [21] research, which states that varied content is needed in 

scientific inquiry activities so that students have sufficient 
provision when becoming chemistry teachers, need to optimize 
experimental activities that vary in the laboratory and need to 
improve self efficacy students in science process-based 
activities in laboratory investigations. 

Then, phase 3 is the presentation of scientific activity 
results. It is supported by the cognitive apprenticeship theory 
[13], dual coding theory [13], cognitive constructivist theory 
[13], self efficacy [9], and retention theory [19]. It is stated that 
a person's beliefs will motivate to be able to do a good job, 
given the observed behavior in order to emulate it in the future, 
good information if presented varies, and stimulation of 
information will be obtained if processed seriously and deeply 
will be able to obtain good knowledge, skills and attitude. This 
is supported by the results of research by [22][23], which states 
that students who are serious in processing information will 
have better memories, varied methods and models and a good 
learning environment will support maximizing students' critical 
thinking skills to the fullest. 

Meanwhile, on phase 4 namely completion of critical 
thinking tasks is supported by theories related to self efficacy, 
self regulated learning, scaffolding [9][13][19], where self-
confidence, self-regulation independently, positive transfer of 
past knowledge useful to facilitate learning something or solve 
new lazah, change the mental representation of students made 
during coding for motoric activity, and provide assistance as 
needed to solve problems that are given both complex tasks, 
difficult and realistic, so that it will improve critical thinking 
skills and self efficacy college student. This is supported by the 
results of [2][24][25], which states that the need for systematic, 
structured learning activities, transfer more roles to students in 
learning activities so that they will improve critical thinking 
skills and self its efficacy. 

The last, the evaluation phase is supported by theories 
related to self efficacy, self evaluation, recency effects, 
contingent praise, cognition, and motivation [9][13][19] where 
evaluation is useful to assess what has been done as a reflection 
for further improvement and motivated to be even better. 
According to [12] the evaluation of lecturers from the 
investigation process conducted by students is a peer 
component in the context of critical thinking processes. 

The practicality of the SCT model can be obtained from the 
learning implementation data provided by the observer on the 
ability of the lecturer to carry out lectures and student activities 
during learning. 

 

Fig. 1. Implementation of the SCT model 

Fig. 1 shows that the implementation of the RPP in the 
three meetings for Colloidal material with phases of the SCT 
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model syntax can be carried out entirely by the lecturer, 
meeting 1 = 85.45% (Very Good), meeting 2 = 86.21% (Very 
Good), meeting 3 = 89.39% (Very Good). The average rating 
given by the observer to the lecturers' ability for 3 meetings 
showed a positive result, which was 87.02% (Very Good 
category). The quality of teaching lecturers is increasing from 
meeting 1 to meeting 3. This is because lecturers increasingly 
master the phases of the SCT model learning model well. 
Increasing the ability of lecturers in applying the SCT model in 
Colloidal learning along with the input and suggestions were 
given by observers during learning activities so that lecturers 
can improve the learning process well. 

The syntax phases of the SCT model carried out by the 
lecturer can be seen in Figure 2. 

 

Fig. 2. Implementation of SCT model syntax 

Figure 2 shows the learning phases of the SCT model have 
been carried out entirely by the lecturer well. Quality of Phase 
1 implementation Student orientation 79.76% (Very Good), 
Phase 2 Scientific Activity 89.74% (Very Good), Phase 3 
Presentation of Scientific Activity results is 91.67% (Very 
Good), Phase 4 Completion of Critical Thinking Tasks 81, 
94% (Very Good), and Phase 5 Evaluation 85.42% (Very 
Good). All learning phases of the SCT model have been carried 
out by lecturers (above 75%) with the quality of lecturers in the 
teaching of the Very Good category (above 70%). Thus the 
practicality of the SCT model has met the criteria of a 
prototype learning model. 

Student activities in learning with the SCT model are 
shown in Figure 3. 

 

Fig. 3. Student activities 

Figure 3 shows that student activities at the three meetings 
for Colloidal material with phases of the SCT model syntax can 
be carried out entirely by lecturers, meeting 1 = 84.27% (Very 
Active), meeting 2 = 85.46% (Very Active), meeting 3 = 

87.39% (Very Active). The average rating given by the 
observer to the lecturers' ability for 3 meetings showed a 
positive result, which was 85.71% (Very Active). Student 
activities increased from meeting 1 to meeting 3, this was due 
to lecturer guidance during the learning process of the SCT 
model very well. Students are fully involved by lecturers from 
the beginning of learning to the end of learning so that their 
activities in the learning process are high, both for individual 
tasks, group assignments, and practicum activities. 

 

Fig. 4. Student activities in the SCT model 

Figure 4 shows that student activities in learning activities 
with the SCT model include very active categories. Each 
learning phase shows positive student activity. Percentage of 
student activity in learning activities in Phase 1 Student 
orientation 79.76% (Very Active), Phase 2 Scientific Activity 
89.74% (Very Active), Phase 3 Presentation of Scientific 
Activity Results 91.67% (Very Active), Phase 4 Critical 
Thinking Task Completion 81.94% (Very Active), and 
Evaluation Phase 5 87.50% (Very Active). The average student 
activity in the learning process of the SCT model was 86.12% 
(Very Active). The activity of students is because in each phase 
of learning students are always involved. 

Thus, the feasibility of the SCT model, the ability of 
lecturers to carry out the phases of the SCT model and student 
activities in the learning activities of the SCT model indicate 
that the SCT learning model meets the requirements of a 
learning model in terms of practicality. 

B. The effectiveness of the SCT Model 

The effectiveness of the SCT model is described based on 
the completeness of students' critical thinking skills and their 
self efficacy. At the time of the pretest, all students were not 
complete in solving the questions of critical thinking skills. The 
achievement of critical thinking indicators is still below 3.0. 
Indicator achievement analysis = 1.51 (low), evaluation 
indicator = 1.63 (low), interpretation indicator = 1.29 (low), 
and inference indicator = 1.37 (low). After learning with the 
SCT model, then the posttest was done to increase students' 
critical thinking skills, where the indicator of analysis = 3.77 
(high), evaluation indicators = 3.74 (high), interpretation 
indicators = 3.60 (high) and inference indicators = 3.66 (high). 
Thus all students complete in solving the questions of critical 
thinking skills given. 
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Fig. 5. Student critical thinking skills 

Figure 5 shows that students' critical thinking skills during 
learning with the SCT learning model show positive results 
with N-Gain values for all critical thinking indicators above 
0.3. The value of the N-Gain indicator analysis = 0.89 (high), 
evaluation indicators = 0.87 (high), interpretation indicators = 
0.82 (high) and inference indicators = 0.86 (high). These 
results indicate that students' critical thinking skills in learning 
Colloidal material using the SCT model are complete. 
Increasing students' critical thinking skills in completing test 
questions is caused by students having been trained in critical 
thinking skills in the phases of the SCT model, especially in the 
scientific activity phase, the presentation phase of scientific 
activity results and the phase of completion of critical thinking 
tasks. 

 

 

Fig. 6. Student self-efficacy 

Figure 6 shows the student's self efficacy during learning 
with the SCT model. Before the student's self efficacy learning 
activities were still relatively low, the average mastery 
experiences indicator was 1.19 (pretty sure), vicarious 
experiences = 1.19 (quite sure), verbal persuasion = 1.20 (sure 
enough), and physiological and affective states = 1.21 (sure 
enough). After the implementation of learning with the SCT 
model, there was an increase in student self-efficacy, the 
average mastery experiences indicator = 3.48 (very confident), 

vicarious experiences = 3.43 (very confident), verbal 
persuasion = 3.40 (very confident), and physiological and 
affective states = 3.36 (very sure). N-gain mastery experiences 
indicator = 0.82 (very high), vicarious experiences = 0.80 (very 
high), verbal persuasion = 0.79 (very high), and physiological 
and affective states = 0.77 (very high). The increase in self-
efficacy of students is inseparable from the design of each 
phase of the SCT learning model always training 4 self-
efficacy indicators in their learning activities so that students 
have increased confidence in completing tasks given by 
lecturers during the learning process. 

Thus, concerning the completeness of critical thinking 
skills and self efficacy of prospective chemistry teachers, the 
SCT model can be said to be effective. 

IV. CONCLUSION 

The SCT model is one of the learning models that can 
improve the student critical thinking skill and self efficacy of 
ULM PGSD students. The syntax of the SCT learning model 
developed is 1) student orientation; 2) scientific activities; 3) 
presentation of scientific activity results; 4) completion of 
critical thinking tasks; 5) evaluation. The practicality of the 
SCT model as evidenced by the implementation of Colloidal 
RPP in accordance with the syntax of the SCT model 
conducted by the lecturer showed very good results and the 
activity of students in Colloidal learning with the SCT model 
was very active. The effectiveness of the SCT model is shown 
by the increase of students' critical thinking skills and the 
increase in student self-efficacy in completing the tasks given 
by the lecturer. 
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