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ABSTRACT  
Students' poor critical thinking and mathematical problem-solving abilities are caused by a variety 

of variables, including teacher-centered learning and an ineffective learning models. In order to 

increase students' critical thinking skills and mathematical problem solving abilities, it is required 

to use an appropriate and unique learning strategy. The purpose of this research is to determine the 

influence of the Blended Learning models, as aided by Schoology Media, on students' critical 

thinking and mathematical problem-solving abilities. This study used a quasy experimental design 

as a research method. The population used in this study were all class X students of SMK-SMTI 

Bandar Lampung. The sample technique employed in this research was cluster random sampling, 

so that class X KI 4 as the experimental group and class X KI 1 as the control group, each group 

consisting of 28 students. The instruments used in this study were tests of critical thinking skills, 

tests of mathematical problem solving Skills, and documentation. Data analysis techniques using 

descriptive data analysis and inferential analysis. The hypothesis test is in the form of a One-way 

Multivariate Analysis of Variance (One-way MANOVA) Test. Based on the results of the analysis, 

1) There is a difference between the Skills to think critically and the Skills to solve mathematical 

problems between the two groups of students; 2) There is a difference in the Skills to think 

critically between the group that is treated with the schoology-assisted Blended Learning model 

and the group that is given the conventional learning model treatment; 3) There are differences in 

the Skills to solve mathematical problems between groups that are treated with the schoology-

assisted Blended Learning model and the group that is given the conventional learning model 

treatment; and 4) there is an influence between the Blended Learning learning model on students' 

critical thinking skills and mathematical problem solving. 
Keywords: Blended Learning, Critical Thinking Skills, Mathematical Problem Solving Skills, 

Schoology Media 
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PRELIMINARY 

Today, it is critical to learn mathematics. Mathematics is a very fundamental 

knowledge(Anggraini et al., 2023; Permanasari & Pradana, 2021) and is one of the 

disciplines that all educational levels must include(Marasabessy et al., 2021). In addition to 
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supporting science, mathematics also has a very important role in life(Komarudin et al., 

2022). Mellawaty & Taufan (2021) said that Mathematics is a very significant science to 

master at any time because of its many applications in a wide range of fields.  

A continuous, dynamic, and active process, mathematics education helps students 

build logical, thorough, critical, and systematic responses as well as adopt goals and 

objectives when solving issues(Mendes & da Silva, 2018; Popova et al., 2022). In line with 

that, Saputra & Zulmaulida (2021) stated that involvement in Mathematical activity is a 

sort of cognitive activity that may be defined as a distinct pattern, a well-organized pattern 

of logistical evidence, and the thorough, accurate, and correct use of language. One of the 

crucial abilities a student in mathematics must learn is the ability to engage in critical 

thinking as a sort of thinking activity. 

Learning maths is the most effective way to develop your critical thinking 

skills(Samura & Darhim, 2023). The objective of learning mathematics includes critical 

thinking, which is necessary for problem solving(Saputri & Qohar, 2023). According to 

Felder & Brent (2016) in Hebebci & Usta (2022), Critical thinking is more than rote 

learning; Analysis, assessment, introspective, and creative thinking are some of the mental 

processes that make up critical thinking. Students that possess critical thinking abilities 

will be more able to reason(Dwyer et al., 2014; Putri et al., 2023; Ulfa, 2020), improve 

critical analytical skills(Susilawati et al., 2020), Resolve challenging situations in decision-

making(Suherman et al., 2020), Analyze every aspect and thoroughly connect to every 

component(Syarifah, 2017; Yuliati & Lestari, 2018). According to Saputra & Zulmaulida 

(2021), testing assertions, ideas, and arguments to determine their value is the process of 

critical thinking. Therefore, critical thinking is a crucial skill that every student needs to 

possess.(Arisoy & Aybek, 2021). 

According to Purwoko et al (2023), critical thinking is the process of applying 

reasonable and reflective thinking abilities to decide what to believe or do. In interpersonal 

and social situations, where good judgment and problem-solving abilities are constantly 

required, critical thinking is especially important(Hage, 2020; Lin et al., 2020; Marzuki et 

al., 2021). Focus, justifications, inferences, context, circumstance, clarity, and overview 

are all components of critical thinking(Marasabessy et al., 2021). This demonstrates how 

critical thinking abilities are crucial for navigating the problems of the twenty-first century. 

So, Since the capacity to think critically is a quality that students are expected to possess in 

mathematics, it will be simpler for them to understand the topic(Murni et al., 2022). 

However, it should be highlighted that teaching and mastering mathematics presents 
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significant challenges for teachers in terms of motivating students to think 

critically(Mahmud, 2019; Mahmud et al., 2021), including Indonesia.  

The findings of recent studies provide as proof for this, showing that Indonesian 

students have low mathematical critical thinking skills(Apriliana et al., 2019; 

Ardianingtyas et al., 2020; Bariroh et al., 2023; Purwoko et al., 2023). Whatever the 

objective, developing and cultivating this type of thinking in students is a difficult 

endeavor because it necessitates teachers using a variety of approaches to mathematics 

learning. Understanding the subject of mathematics will be easier for students who have 

critical thinking ability since critical thinking skill is one that students are supposed to have 

in mathematics. 

One talent that students should possess is the capacity to solve problems in 

mathematics, and it is not less significant. Problem solving is an important part of 

mathematics education because it is at the heart of the subject(Musna et al., 2021) and a 

key component of mathematical competence(Barana et al., 2022). The capacity of a person 

to use their knowledge, abilities, and understanding to address problems in unfamiliar 

contexts is referred to as problem solving skills(Barana et al., 2022; Jannah et al., 2021). 

To become proficient at solving issues, students need to be exposed to a variety of 

problems on a regular basis over an extended period of time. Open-ended and non-routine 

assignments can help students(Rahmawati et al., 2019; Wulandari et al., 2020). 

In fact, the two Skills mentioned above are still at a low level. According to the 

exam results given to students in class X KI, this is what the researchers at SMK-SMTI 

Bandar Lampung discovered. Following are the test results. 

Table 1. Data on The Results of the Critical Thinking Test and Mathematical 

Problem Solving Material for SPLDV Class X Students 

Skills 
Class (%) Average 

(%) X KI 1 X KI 2 

Critical Thinking 55,56 75,00 65,28 

Mathematical Problem Solving 44,44 52,78 48,61 

 

Based on table 1 above, the average critical thinking skills and mathematical 

problem solving Skills of students are still at a low level, where the minimum 

completeness in SMK-SMTI Bandar Lampung is 70%. The low critical thinking skills and 

mathematical problem solving skills of students is due to several factors, including teacher-

centered learning and the learning model applied by the teacher is not quite 

right(Lambertus et al., 2023).  
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The learning process which is still teacher-centered makes it easy for students to 

forget the material studied before and creates a fear of asking questions. This is reinforced 

by observations, which reveal that learning is still applied conventionally, with students 

having a passive role during the learning process. Regarding these problems, it is necessary 

to adopt an appropriate and innovative to enhance students' capacity for critical thought 

and for solving problems in mathematics. The use of blended learning models is one 

innovation that might be the answer to this issue. 

According to Darma et al. (2021), ICT in education can help teachers conduct 

knowledge transfer tasks more swiftly, efficiently, and without being constrained by time 

or place. The blended learning model absorbs and applies these benefits. Blended learning, 

a face-to-face learning innovation supported by technology, can make inactive students 

into active ones. Direct, indirect, computer-assisted, and cooperative learning techniques 

are all combined in blended learning. (Dangwal, 2017; Mawardi et al., 2023).  

With blended learning, students can learn some things on their own at home via 

video lessons or other learning resources while learning other things in person in a 

classroom. Teachers may assist anyone who needs it, students can easily access learning 

resources, and blended learning is more effective and efficient than conventional learning 

since it is not constrained by time or place. Blended learning satisfies the diverse learning 

requirements of students by providing the most effective study times. 

Various studies on Blended learning have shown its advantages. Research that has 

been conducted by (Jemakmun, 2022; Kusuma et al., 2023; Nugraha et al., 2019; Pratiwi & 

Sari, 2022; Sukma & Priatna, 2021; Yanto & Retnawati, 2018) states that the blended 

learning model has the ability to improve student freedom, learning outcomes, critical and 

creative thinking, and mathematical concept understanding. Besides that, according to 

Sulisworo et al. (2020), said that In the case of blended learning, Students who were told to 

use Schoology as their Learning Management System (LMS) performed better on tests of 

critical thinking than those who utilized Google Classroom.  

In order to make the implemetation of the blended learning model more effective, 

Schoology media can be used in its implementation. According to Wardono & Mariani 

(2019), a website called Schoology combines social networking functions with An 

Learning Management System (LMS). The advantages of Schoology, which are in 

numerous figures and may be entered into the system, are the same as those of other LMS 

programs. These numbers include courses, groups, and resources(Darma et al., 2021). 
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Overall, Schoology's design encourages learners to voluntarily participate in activities both 

within and outside of the classroom.  

According to Wijayanti et al. (2019), incorporating education in the digital age 

could encourage students to be more engaged in their studies rather than overly depending 

on traditional teaching and learning methods. This is what is implemented when using 

schoology media. This is supported by the statement that Schoology media has helped 

teachers and researchers a lot in improving students' mathematical Skills(Payadnya & 

Lestari, 2022; Ramdhani, 2020; Resty et al., 2019). 

Given these drawbacks, a solution is needed for students' Skills to think critically 

and solve mathematical problem, given the significance of these two skills for them to 

learn. As a result, the goal of this research is to determine the impact of the Blended 

Learning model, as supported by Media Schoology, on the critical thinking and 

mathematical problem-solving skills of the students. 

 

METHODS 

This study employs quantitative research and a descriptive technique. The 

schoology-assisted blended learning model is the independent variable (X), while critical 

thinking Skills (Y1) and mathematical problem solving Skills (Y2) are the dependent 

variable. The research was conducted in October 2021. 

Population, Sampling Techniques, and Samples 

This study's population consisted entirely of class X students at SMK-SMTI Bandar 

Lampung in 2021/2022 which consisted of 4 classes with a description in table 2 below: 

Table 2. Distribution of Class X Students at SMK-SMTI Bandar Lampung 

Class Number of Students 

XKI 1 28 

XKI 2 28 

XKI 3 28 

XKI 4 28 

Total 112 

 

In this study, Cluster Random Sampling was used in determining the sample. Based 

on this technique, it was determined that class X KI 4 served as the experimental class and 

class X KI 1 served as the control class, each group numbered 28 students. This study used 

a quasi-experimental design method. The experimental class will be treated with a 

schoology-assisted blended learning model, while the control class will be treated with 

face-to-face conventional learning models. The investigation employed a pretest-posttest 
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control group design using a 2x2 factorial design. For more details, pay attention to table 3 

below: 

Table 3. The Research Design 

Measured 

Skills (Bi) 

Learning 

Models (Ai) 

Critical Thinking 

Skills (B1) 

Mathematical 

Problem Solving 

Skills (B2) 

Schoology-assisted Blended 

Learning Model (A1) 
(A1,B1) (A1,B2) 

Conventional Learning 

Model (A2) 
(A2,B1) (A2, B2) 

 

Data Collection Techniques 

Tests and documentation are the two main methods used for this study's data 

collecting. Tests were administered both before and after the treatment. The information 

gathered is based on experiments that have been conducted and then recorded as tangible 

proof and outcomes of the research implementation. 

Research instruments 

Students are tested on their ability to think critically and solve mathematical 

problems in relation to the subject supplied through the use of essay questions. The scoring 

of the critical thinking Skills test is divided into 4 indicators, namely interpretation, 

analysis, evaluation, and inference, while there are four markers for mathematical problem-

solving skills, including comprehending the issue, formulating a plan of action, executing 

the calculation, and reviewing the steps and outcomes. Using the Validity Test, Reliability 

Test, Difficulty Level Test, and Difference Power Test, existing instruments were first put 

to the test to see if they were feasible. After passing the feasibility test, the test instrument 

for measuring students' capacity for critical thought and mathematical problem-solving 

skills, 8 questions were obtained. Here are the results: 

Table 4. Instrument Test Results 

No. 
Validity 

Test 

Reliability 

Test 

Difficulty 

Level Test 

Difference 

Power Test 
Conclusion 

1 Valid 

Reliable 

Moderate Good Used 

2 Valid Moderate Medium Used 

3 Invalid Moderate Poor Not Used 

4 Valid Hard Medium Used 

5 Valid Easy Medium Used 

6 Valid Moderate Medium Used 

7 Valid Moderate Good Used 

8 Valid Hard Medium Used 

9 Invalid Moderate Poor Not Used 

10 Valid Easy Good Used 
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Data Analysis Technique 

N-Gain (Normalized Gain) was employed to evaluate the development of critical 

thinking abilities and mathematical problem solving between before and after treatments. 

The following criteria can be used to classify how the N-Gain score was acquired using the 

N-Gain value: 

Table 5. N-Gain Criterion 

N-Gain Value Criteria 

 High 

 Medium 

 Low 

 

Following the acquisition of instruments that match the four criteria, prerequisite 

testing in the form of Normality testing and Homogeneity Tests are performed. The 

Kolmogorv-Smirnov test is used in the Normality test, while Levene's test is used in the 

Homogeneity of variance test and the Box' M test is used in the Homogeneity of 

Covariance test. The hypothesis test is carried out when the instrument has satisfied all 

prerequisites. The one-way multivariate analysis of variance (One-way MANOVA) test is 

used to examine the validity of the hypothesis.. 

 

RESULT AND DISCUSSION 

Before being given treatment, To gauge student's early critical thinking abilities 

and aptitude for solving mathematical problems, a Pretest was first administered. The 

following are the results of the pretest of these two Skills:  

Table 6. Description of Pre-test Results 

No. Statistic 
Critical Thinking Skills 

Mathematical Problem 

Solving Skills 

Experiment Control Experiment Control 

1 N 28 28 28 28 

2 Xmin 17 13 25 23 

3 Xmax 75 75 75 78 

4 Mean 43,18 43,61 49,25 42,61 

5 Std. Deviation 13,747 15,671 12,940 13,093 

 

Based on table 6, for both Skills, it was found that the average value of students' 

critical thinking skills in the control group was higher than that of the experimental group, 

whereas in mathematical problem solving abilities, the average scores of the two groups 

were almost the same. Even so, both the experimental class and the control class had 

critical thinking skills and mathematical problem solving abilities were still at a low level. 

See the image below for additional information. 
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Figure 1. Diagram of Mean Pre-Test Score 

 

In accordance with the results of the mean pre-test score shown in Figure 1 above, 

treatment was given to the Experimental Group and the Control Group. The control group 

received conventional face-to-face learning models whereas the experimental group 

received a blended learning model supported by Schoology. Here are the results: 

Table 7. Description of Post-test Results 

No. Statistic 
Critical thinking Skills 

Mathematical Problem 

Solving Skills 

Experiment Control Experiment Control 

1 N 28 28 28 28 

2 Xmin 50 39 48 35 

3 Xmax 100 83 100 95 

4 Mean 75,11 62,04 73,04 60,32 

5 Std. Deviation 11,676 13,065 14,190 14,962 

 

According to table 7, the experimental group's post-test results for critical thinking 

skills and mathematical problem solving skills were better than the control group's. For 

more details, consider the figure below. 

 
Figure 2. Diagram of Mean Post-Test Score 

 

The Gain category in both the experimental and control groups is analyzed after 

looking at the pre-test and post-test results in teaching and learning activities. Table 8 
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below provides the results of the pre-test and post-test gain scores for both groups' critical 

thinking abilities: 

Table 8. Gain Scores for Critical Thinking Skills and Mathematical Problem Solving 

Skills 

Group 
Critical thinking Skills 

Mathematical Problem 

Solving Skills 

Gain Score Criteria Gain Score Criteria 

Experiment 0,57 Medium 0,49 Medium 

Control 0,33 Medium 0,33 Medium 

 

According to table 8, the growth ratings for both groups on students' critical 

thinking Skills were in the Medium range. also from table 8 above, it was found that the 

gain scores for both groups on students' mathematical problem solving Skills were also in 

the Medium range. It is possible to conclude that the gain scores for both abilities, Both 

students critical thinking capabilities and their aptitude for solving problems in 

mathematics are equal. 

Before performing the hypothesis test, the preparatory test must be finished. A 

normality test and a homogeneity test make up the necessary test in this study. The first 

prerequisite test is the Normality Test. The Kolmogorov-Smirnov test is used to determine 

normalcy. Table 9 shows the results of the normalcy test: 

Table 9. Normality Test Results Using Kolmogorov-Smirnov 

Skills Group 
Kolmogorov-Smirnov 

Statistic Df Sig. 

Critical thinking 
Experiment .129 28 .200 

Control .150 28 .107 

Mathematical Problem 

Solving 

Experiment .136 28 .197 

Control .142 28 .152 

 

Based on table 9 above, we get a significance value of Gain (Sig.) > 0.05 for all 

groups for each Skills observed. Thus, it might be claimed that the Gain data on students' 

critical thinking abilities and aptitude for solving mathematical problems in the 

experimental and control groups came from populations with regularly distributed data(H0 

is accepted). 

The homogeneity test is the second required test. The statistical test employed in 

homogeneity testing is the Levene's test. The outcomes of Levene's tests are shown in 

Table 10. 

Table 10. Summary of Levene's Homogeneity Test Results 

Skills Levene Statistic df1 df2 Sig. 

Critical thinking .191 1 54 .663 

Mathematical Problem Solving 1.702 1 54 .198 
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It may be seen from table 10 above thatt all significance values (Sig.) > 0.05 for all 

observed Skills. So it can be concluded that all data have relatively the same variances 

(homogeneous). The Manova test requires that the variance-covariance matrix must have 

the same dependent variable. This can be determined using the Box's M test findings. The 

development of students' critical thinking and mathematical problem-solving skills is the 

dependent variable in this study. Table 11 summarizes the findings of the Box's M test. 

Table 10. Box's M Test Results 

Box’s M Sig. 

10,420 .019 

 

According to the findings in table 11 above, it is discovered that the significance 

value (Sig.) > 0.05. This shows that the variance-covariance matrix comes from the same 

dependent variable. After all the necessary assumptions have been completed and all the 

results are met, the multivariate test can be continued. 

The MANOVA Tests of Between-Subjects Effects are used to examine the impact 

of the blended learning model on critical thinking abilities and mathematical problem 

solving. The results of MANOVA Table 12 below shows tests between-subjects effects: 

Table 12. Summary of MANOVA Test 

Source Dependent Variable 

Type III 

Sum of 

Squares 

Df 
Mean 

Square 
F Sig. 

X Critical thinking skills 2392.071 1 2392.071 15.584 .000 

mathematical problem 

solving Skills 

2263.143 1 2263.143 10.644 .002 

 

The data analysis findings shown in table 12 above make it evident that the 

significant value (Sig.) for both Skills is < 0.05 (H0 is rejected). So, 1) There is a difference 

between the groups treated with the blended learning with support from the schoolology 

media and the groups treated with the traditional learning model in terms of the 

improvement in the score of critical thinking abilities; and 2) There is a difference between 

the groups treated with the blended learning model with assistance from the schoology and 

the groups treated with the traditional learning model in terms of the improvement in score 

for mathematical problem-solving abilities. 

Table 13. Summary of Multivariate Tests 

Effect Value F 
Hypothesis 

df 
Error df Sig. 

Pillai’s Trace .440 20.832 2.000 53.000 .000 

Wilks’ Lambda .560 20.832    
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Effect Value F 
Hypothesis 

df 
Error df Sig. 

Hotelling’s Trace .786 20.832   . 

Roy’s Largest Root .786 20.832    

 

Based on Table 13 results of Multivariate test for growth in mathematical problem-

solving ability and critical thinking ability, it is determined that the significance value 

(Sig.) < 0.05, so H0 is rejected. On the basis of these results, it is feasible to draw the 

conclusion that there is an influence between the Blended Learning learning model on 

students' critical thinking skills and mathematical problem solving. 

A blended learning model is a type of learning that mixes online and face-to-face 

instruction. The blended learning method will work well if it is supported by a Learning 

Management System (LMS)(Astuti & Bakri, 2022). in accordance with Bervell et al. 

(2022), for both instructors and students, blended learning with an LMS is now a required 

choice. In research conducted by Bhadri & Patil (2022), feedback showed that the blended 

learning model is more adaptable and gives students independent learning chances. The 

use of technology in teaching and learning has received good comments from more than 

82% of the pupils.  

Online learning tools are the best way to develop learning conditions at home. Use of 

Schoology is one of the ideals(Purba et al., 2022). According to Prihandoko (2022), the 

Schoology platform stimulates students who have adequate online learning readiness to 

experience their learning positively using Schoology-based blended learning. The LMS, in 

this case is Schoology contains tools and capabilities for text, graphics, animation, 

simulation, audio, and video that can be utilized to enhance learning quality, including 

students' capacity for critical thinking and problem-solving(Siboro et al., 2022). In line 

with research conducted by Syafriyanti (2022), it was stated that Schoology adoption for 

online learning significantly improved students' learning results. 

The results above are in line with Sulisworo et al. (2020), which states that Students 

that were instructed to use Schoology as their LMS in the context of blended learning 

achieved a higher critical thinking Skills score. This is because the information received by 

students is far more extensive and up-to-date than the material provided by teachers during 

conventional learning. Apart from that, Nasution et al. (2022) reinforces the results above. 

They stated that to help students develop their critical thinking abilities, a blended learning 

model can be utilized in conjunction with a Learning Management System (LMS).  
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The results of the analysis above are also in line with Noviyanti et al. (2019), which 

notes an improvement in medium categorization level mathematical problem solving skills. 

Blended learning model making the learning process more successful and efficient in 

enhancing students' capacity for solving mathematical problems(Darma et al., 2022). It is 

conceivable to draw the conclusion that the blended learning models to education is 

superior to traditional teaching techniques(Marita et al., 2022; Marito & Riani, 2022; 

Muawanah et al., 2022). Aside from that, it can be claimed that the most crucial abilities 

that a person must have are the capacity for thinking critically and problem solving 

(Mellawaty, 2021). 

The findings of this investigation also corroborate the claims made by Haeruman et 

al (2021), in which it is claimed that using a Learning Management System (LMS) makes 

learning easier for both students and teachers because it can be accessed at any time and 

from any location, without regard for space or time constraints. Teachers and students can 

easily access learning with the help of LMS. However, according to Astuti et al. (2019) 

argues that using a Learning Management System (LMS) for online learning is not any 

more effective than traditional, face-to-face teaching. She maintains that the conventional 

approach is still preferred over distant learning since the subject matter is simpler to 

comprehend and teacher interaction is simpler.  

As a result, the blended learning paradigm is available as a solution for both 

traditional and online learning. In the end, students can develop their critical thinking 

abilities and learn to solve problems through the experimental approach that has been used. 

Researchers face a hurdle because of the limited resources and time available to facilitate 

this learning. This is due to the fact that not all pupils have access to technology that can 

enhance schoology-based learning. Additionally, researchers must adhere to the academic 

calendar of the school, and because of the Covid-19 pandemic in the study area, the school 

must limit treatment time. 

 

CONCLUSION 

According to the analysis' findings, it is possible to draw the following conclusion 

1) both groups of students experienced an increase in scores; 2) Between the two groups of 

students, there is a difference in the score gains for critical thinking and quantitative 

problem-solving abilities; 3) There is a difference in the Skills to think critically between 

the group that is treated with the schoology-assisted Blended Learning model and the 

group that is given the conventional learning model; 4) There is a difference in the gain in 
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the scores of mathematical problem solving Skills between groups that are treated with the 

schoology-assisted Blended Learning learning model and the group that is given the 

conventional learning model treatment; and 5) there is an influence between the Blended 

Learning learning model on students' critical thinking skills and mathematical problem 

solving. 

Based on the conclusions and limitations above, suggestions that can be given 

include 1) Students must actively participate in learning activities so that the learning 

process is not only teacher-centered; 2) The Schoology-assisted Blended Learning model 

can be an option or an alternative for teachers in choosing a learning model that can help 

students learn; and 3) Researchers hope that other researchers can develop and apply the 

Schoology-assisted Blended Learning model or other LMS that are more innovative and 

creative, especially for other math skills. 
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