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Learning during the COVID-19 period is a concern in the 

world of education. This is because the learning system has 

changed from the previous one and it has not been used by 

both students and teachers. In response to this, it is necessary 

to conduct action research using the Kemmis and McTaggart 

models on online-onsite mathematics learning, namely boldly 

through online platforms and the request of students. The 

subjects of this study were seventh grade junior high school 

students who found 27 people. While the object of this 

research is to increase students’ creative problem-solving skills 

and increase teacher activity and student behavior. Through 

the instruments used in online-onsite based learning, the 

results show that there is an increase in the percentage of 

classical learning completeness in creative problem-solving 

abilities of students who pass the minimum KKM in the 1st 

cycle from the percentage of initial ability results but have not 

shown achievement. While the results of observations of 

student behavior and teacher activities meet the criteria 

achieved. Therefore, it is continued to cycle II by correcting the 

weakness in cycle I. The results of implementation of cycle II 

show that all performance indicators have been achieved. 

Through these results, of course, it is a consideration that in 

improving problem solving skills, it is recommended to do 

online-onsite based learning, especially in mathematics. 

Article history: 

Received 2021-12-27 

Revised  2022-02-28 

Accepted 2022-05-18 

This is an open access article under the CC BY-NC-SA license. 

 

Corresponding Author: 

Tetty Natalia Sipayung 

Universitas Katolik Santo Thomas, Indonesia; tetty_sipayung@ust.ac.id 

1. INTRODUCTION 

As knowledge develops, the role of observers and educators is certainly involved in it. It does 

not rule out the emergence of new problems in this regard. But even so, ideas or alternative solutions 

are always sought to minimize the problems that arise, especially in the field of mathematics 
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education. Some of the general responses of most students about mathematics are that mathematics is 

seen as a boring and irrelevant subject, a subject that is too abstract, and the assessment is narrow 

(Clarke & Roche, 2018). These things are a big challenge for teachers in designing their learning in 

mathematics classes. Feelings of tension, worry, or fear are also part of math anxiety problems that 

can affect performance in solving mathematics problems (Stankov & Lee, 2017). The process of 

mathematical thinking, finding, and solving mathematical problems is central to the process of 

identifying mathematical patterns, creating mathematical insights, and also in applying mathematics 

in real-world contexts (Wilkinson, 2018). A problem always contains a conflict or difficulty but must 

be overcome and processed as a solution (Dostál, 2015). 

Creative problem solving promotes individual and social success in an increasingly complex 

world (Rubenstein et al., 2020).  With regard to creativity, it is necessary to make efforts of all leaders 

and educators in schools to create space (both physical and virtual spaces) in increasing teacher 

resources and encouraging students to show their creativity and imagination (Kuo et al., 2017). 

Creative thinking strategies can be used by students to develop their creative capacity in classroom 

learning (Chien et al., 2020).  

Creative thinking refers to the ability to generate new thinking ideas or alternative solutions in 

solving problems (Hadar & Tirosh, 2019). Creative thinking is a thought process that is applied when 

needed and can lead to innovation (Kim, 2017). Creative thinking skills are thought processes in 

creating new ideas that are spread and varied or different (Hidayat et al., 2018). Tatag states the 

criteria for creative thinking include fluency, flexibility, and novelty (Aini et al., 2020). 

Learning outcomes in a learning training can be in the form of competency development and or 

innovation not only for those who are trained but also for trainers (Mäkiö-Marusik et al., 2019). The 

importance of creative problem-solving skills is one of the factors causing the inclusion of these skills 

in the program for the assessment of Indonesian students (PISA) (Dindar, 2018). Creative problem-

solving is part of general problem solving. General problem-solving requires problem-solving skills 

(Rubenstein et al., 2020).  

In the conditions of the COVID-19 pandemic, the world of education, especially students and 

teachers, is forced to apply online learning. One of them is a middle school in the city of Medan. 

However, sometimes in these schools, onsite learning is also conducted for students who have 

difficulty in implementing online learning. This is known based on interviews with school principals 

and a mathematics teacher. In addition, the information was obtained through observations at school. 

There are some students who come to study with the mathematics teacher to discuss material that has 

not been understood by the students. 

The effectiveness of teaching and mixed learning (onsite-online) is better and more effective than 

traditional learning. It is concluded based on retention and achievement, interaction and satisfaction 

in teaching and learning (Nielsen, 2008). Combining onsite online learning leads to performance 

improvement and gains as the main exercise of students in learning (Rowley et al., 2002). When 

compared, the demographics of online students differ from those of online students (Antilla, 2004). A 

study revealed that based on the level of satisfaction, it was found that face-to-face education and 

training was better than online application, while based on the results of increased retention scores it 

was concluded that the knowledge of the online group was better than the face-to-face group (Olivet 

et al., 2016). 

However, there are also those who conclude through their research that students who study 

face-to-face or traditional learning have better retention rates than online and mixed learning (Paden, 

2006).  

In addition, there is also research literature that finds the hybrid lean model to be more effective 

and popular among course participants (Townsend, 2013). Other research also reveals that blended 

learning based on the right selection and division can lead to more useful learning outcomes (Jobst, 

2016).  
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Based on the explanation above, classroom action research was carried out which aims to 

improve students' creative problem-solving abilities in online-onsite-based mathematics learning. 

Through this research, it is hoped that creative thinking, especially in solving mathematical problems, 

will continue to be improved and trained, especially in the face of the 4.0 revolution era. In every 

learning at school, teachers are expected to equip students with 21st-century skills so that students can 

be successful in living their lives (Aini et al., 2020). The COVID-19 pandemic situation has also led 

students and teachers to think creatively, especially in solving problems. 

2. METHODS  

This research is Action Research conducted at a middle school in Medan city on the odd 

semester of mathematics learning at the 2021/2022 academic year. This study uses a mixed approach, 

namely quantitative and qualitative. The subjects of this study were all students of class VII SMP, 

amounting to 27 people. While the object of this research is the improvement of students' creative 

problem-solving abilities and the results of observations of student activities and teachers’ activities 

in online-onsite-based mathematics learning. The research instrument is a prerequisite ability test, 

creative problem-solving ability test, behavioral observation sheet or student learning motivation, 

and teacher activity observation sheet. 

The design of this research cycle uses the Kemmis and McTaggart model which includes the 

stages of planning, acting, observing, and reflecting (replanning). The implementation flow process is 

described in the following figure: 

 

Figure 1. Cycle model of Kemmis and McTaggart (Altrichter et al., 2002) 

In this study, the indicators of success were determined, namely (1) the results of observing 

teacher activities at least 61 (at least good); (2) observation of student behavior (student learning 

motivation) of at least 61 (at least good); (3) the test results of students' creative problem-solving 

abilities classically at least 75% of the total students reach the KKM (≥ 70). 

In the percentage of students' creative problem-solving ability completeness is calculated using 

the following formula: 

% 𝐶 =  
𝐸𝑆

𝑇𝑆
𝑥 100%                                    (1) 

Information: 

%𝐶 = Completeness Percentage 

𝐸𝑆   = Earning Score 

𝑇𝑆   = Total Score  

While classical completeness in this study is calculated by the formula: 

             𝐶𝐶 =  
𝑋

𝑍
 𝑥 100%             (2)                         

Information: 

𝐶𝐶 = Classical Completeness 

𝑋    = Many students get scores ≥ 70 
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𝑍    = Many students take the test 

A student who is said to be complete if the value of his creative problem-solving ability reaches a 

minimum KKM score of 70. So, the creative problem-solving ability of students in one class is said to 

be complete if there are 75% of students reach the KKM score. In concluding observations of teacher 

activities, the formula is used: 

   𝑇𝐺 =  
𝑇𝑆

𝑀𝑆
 𝑥 100   (3) 

Information: 

𝑇𝐺 = Teacher Grades 

𝑇𝑆  = Teacher Scores 

𝑀𝑆 = Maximum Scores 

Meanwhile, to calculate the results of observations of the development of student behavior or 

student learning motivation using the formula: 

𝑆𝑆 =
𝑆𝐶

𝑀𝑆
 𝑥 100     (4) 

Information: 

𝑆𝑆 = Students Scores 

𝑆𝐶 = Students Scores 

𝑀𝑆 = Maximum Scores 

3. FINDINGS AND DISCUSSION 

The Giving Students’ Initial Ability 

Before the start of the cycle in the application of action research, students are given an initial test, 

namely a prerequisite material ability test based on creative problem-solving. The results of the initial 

ability test are presented in the following table: 

Table 1. Initial ability test score 

Value Category Score 

Highest 79.2 

Lowest 41.7 

Average 58.8 

Total of students who passed the KKM 8 people 

Total of students who didn’t pass the KKM 19 people 

 

The table above shows that the average initial ability is 41.7 with the number of students who 

meet the criteria for completion are 8 people (30%) and those who do not meet are 19 people (70%) 

which is shown in the following diagram: 

 
Figure 2. Percentage of completion ofinitial ability 
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Application of Cycle I 

The application of the first cycle consists of four stages. The stages of activities are as follows: 

 

Planning 

At the action planning stage, the things to do are (1) develop a learning implementation plan 

which contains the steps of activities in online-onsite mathematics learning; (2) prepare to learn tools 

for each meeting such as: lesson plans and worksheets; (3) prepare research instruments, namely tests 

of creative problem-solving abilities, teacher activity observation sheets, and student behavior 

observation sheets; (4) prepare assessment guidelines. 

 

Acting 

At this stage, the implementation of online-onsite mathematics learning is carried out. The 

learning carried out is adjusted to the lesson plan. The purpose of implementing learning is to strive 

for creative problem-solving abilities and student learning motivation to increase. After the 

implementation of the first cycle of learning is complete, the students are given a creative problem-

solving ability test, the results are presented in the following table: 

Table 2. Score test of creative problem-solving  

ability at cycle I 

Value Category Score 

Highest  87.5 

Lowest 50 

Average 75 

Total of students who passed the KKM 20 people 

Total of students who didn’t pass the 

KKM 
7 people 

 

The table above shows that the average creative problem-solving ability of students is 75 with 

the number of students who meet the completion criteria as many as 20 people (74%) while the 

number of students who do not meet the completion criteria is 7 people (26%). 

 

 
Figure 3. Percentage of creative problem  

solving ability at cycle I 

 

In the picture above, it is clear that the percentage of students in one class who meet the criteria 

for completion has not been achieved at least 75%. In other words, the expected classical 

completeness has not been achieved. 
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Observing 

The aspects observed at this stage are student behavior in the form of student learning 

motivation and teacher activities during the learning process. Observations were made by 

researchers. The results of the observations were recorded by the researchers for consideration of 

actions in cycle II. The average value of the observations of teacher activities during the three 

meetings is 87 (good) and the value of observing student behavior (learning motivation) is 67.3 

(good). So, at this stage, it has met the criteria in accordance with those required in the performance 

indicators of research success. 

 

Reflecting 

Based on the performance indicators of the successful implementation of the first cycle of 

learning, the average percentage of teacher activity and student behavior has met the criteria, namely 

at least 61. However, the results of the problem-solving ability test have not been met, classical 

completeness is still below 75%. Therefore, it is necessary to take corrective actions in cycle II so that 

the weaknesses in cycle I do not recur in cycle II. 

 

Application of Cycle II 

The application of cycle II includes four stages. The stages of the activities are as follows: 

 

Planning  

 At this stage, any errors in the implementation of the cycles I was corrected. The planning 

carried out in the second cycle is the same as the activities carried out in the first cycle planning, such 

as: Preparing learning tools and research instruments (assessment). 

 

Acting 

At this stage, the implementation of online-onsite-based mathematics learning is carried out 

according to the lesson plan. The purpose of implementing learning is to strive for creative problem-

solving abilities and student learning motivation to increase or meet the minimum achievement 

performance indicators. After the implementation of the second cycle of learning is complete, 

students are given a creative problem-solving ability test, the results are presented in the following 

table: 

Table 3. Score test of creative problem-solving  

ability at cycle I 

Value Category Score 

Highest 87.5 

Lowest 50 

Average 75 

Total of students who passed the KKM 21 people 

Total of students who didn’t pass the KKM 6 people 

 

The table above shows the average creative problem-solving ability of students is 75 with the 

number of students who meet the criteria for completion as many as 21 people (78%) while the 

number of students who do not meet the criteria for completion is 6 people (22%). 
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Figure 4. Percentage of creative problem  

solving ability at cycle II 

 

The picture above illustrates the percentage of students in one class who meet the criteria for 

completion, which is 78%. In other words, classical completeness is achieved. 

 

Observing 

The aspects observed at this stage are student behavior in the form of student learning 

motivation and teacher activities during the learning process. Observations were carried out by 

researchers and the results were recorded by researchers for consideration of actions in cycle II. The 

average value of the observations of teacher activities during the three meetings was 83 (good) and 

the average value of observation of student behavior (learning motivation) was 67.3 (good). So, at this 

stage, it has met the criteria in accordance with those required in the indicators of research success. 

 

Reflecting 

Based on the performance indicators of the success of the implementation of the second cycle of 

learning, the average value of teacher activity is 83 (good) and student behavior is 67.3 (good), and 

the results of the problem-solving ability test meet classical completeness, which is 78%. With these 

conditions, the expected success performance indicators have been achieved. Therefore, it is not 

necessary to proceed to cycle III. Based on the overall percentage of students who meet the criteria for 

completion on the initial ability test is 30%, the percentage of classical completeness at the end of the 

first cycle is 74%, then increased by 3% in the second cycle, which is 78%. So, online-onsite-based 

mathematics learning can improve students' creative problem-solving abilities. 

In connection with efforts to improve creative thinking skills or creative problem solving, it can 

also be done through problem-based learning (Wijayati et al., 2019), strategies for increasing 

metacognition (Song & Park, 2017), with the RME approach (Soraya et al., 2018), with an RME-based 

student worksheet (Hidayati, Balu Suparman, 2018), with an e-learning-based RME approach (Azmi 

et al., 2018), with a brainstorming strategy (AlMutairi, 2015), with an open-ended-based Student 

Activity Sheet (Romli et al., 2018). Through this research, improving the ability to solve creative 

problems can be done in online-onsite-based learning. 

4. CONCLUSION 

Based on the results of the study, it is concluded that online-onsite mathematics learning can 

improve students' creative problem-solving abilities. This can be seen after the learning in cycles I and 

II are carried out. All performance indicators of the success of this research were achieved after the 

end of the implementation of the second cycle stage. To further strengthen the validity of this 

research, further research is needed. The next research plan will be qualitative research to analyze the 

creative problem-solving abilities of students who are taught by applying online-onsite learning 

methods. 
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