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Abstract 

____________________________________________________________     

Mathematical communication ability needs to be possessed by students because it 

is an essential ability recommended by NCTM. This research aims to describe 

students' mathematical communication ability in terms of self-confidence in 

Treffinger learning assisted by Schoology. This type of research is a descriptive 

study with a qualitative approach. The subjects in this study were students of class 

X AKL 2 in the 2020/2021 academic year which consisted of 12 students. The 

taking of research subjects in this study was determined through the purposive 

sampling technique. The results showed that the achievement of students' 

mathematical communication ability in terms of self-confidence in Schoology 

assisted Treffinger learning was very diverse. Mathematical communication ability 

in terms of self-confidence shows that students with high self-confidence can 

understand and master the three indicators, students with moderate self-confidence 

do not master one indicator, while students with low self-confidence have not yet 

understood and mastered the three indicators. 
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INTRODUCTION 

  

Mathematics learning is not only oriented 

towards the ability of students to solve math problems 

but is further oriented in the ability of students to 

solve everyday problems. Mathematical 

communication ability is one of the goals formulated 

by the National Council of Teachers of Mathematics 

(NCTM, 2000). This ability is one of the basic 

mathematical abilities that are essential and need to 

be possessed by every middle student. One of the 

things that makes the importance of mathematical 

communication for students is because mathematical 

communication is an estuary for students in 

determining mathematical concepts and ways of 

solving mathematics (Aini, Hartawan, & Astawa, 

2019). 

Through communication, students can 

organize and consolidate their mathematical thinking 

(Hendriana, Rohaeti, & Sumarmo, 2017). However, 

the results of the PISA study show that the position of 

Indonesian students in their mathematical abilities is 

still at the lowest rank. Research result Niasih, 

Romlah, and Zhanty (2019) also stated that the 

students' mathematical communication ability was 

still low. 

Rakim, Wilonoyudho, and Widjanarko (2017) 

stated that apart from hard ability, the soft ability is 

also in the spotlight in the world of education and 

industrial needs. The dominant need to determine 

success is not technical ability or hard ability but self-

quality in the soft ability category. One of the soft 

abilities that still needs to be developed is self-

confidence. Results from The Trends in International 

Mathematics and Science Study (TIMSS, 2015) that 

student confidence in Indonesia is still low below 

30%. The low self-confidence of students results in 

low abilities (Delina, Afrilianto, & Rohaeti, 2018).  

According to Agustyaningrum and Suryantini 

(2016), learning habits and self-confidence are 

thought to be factors that are strong enough to 

influence learning outcomes. Learning with self-

confidence can make learning activities because 

students dare to express new ideas (Rahmadhani, 

2018). Self-confidence is the key to success, because 

having high self-confidence can motivate to improve 

their abilities and achievements in learning. This is 

compatible with the opinion of Hendriana, Slamet, 

and Sumarmo (2014) that someone who has high or 

strong self-confidence will be motivated to achieve 

success. Regarding optimizing students' mathematical 

communication ability according to LaForce, Noble, 

and Blackwell (2017), that self-confidence is an 

important factor, so the hope is that all students can 

increase their self-confidence. 

There needs to be a learning innovation carried 

out by the teacher so that it can help students 

optimize students' mathematical communication 

ability and foster high self-confidence in students. 

One of the learning models referred to is the 

Treffinger learning model. The Treffinger learning 

model was introduced by Donald J. Treffinger in 

1980 (Annuuru, Johan, & Ali, 2017). This learning 

model has three components that are understanding 

challenges, generating ideas, and preparing for action 

which is then detailed into six stages that are 

determining goals, extracting data, formulating 

problems, generating ideas, developing solutions, and 

building acceptance (Huda, 2017). 

According to Treffinger, Isaksen, and Dorval 

(2010) the Treffinger learning model is used to help 

solve problems and manage change creatively. This 

learning model is one of the learning models that will 

train students to express their ideas because in its 

stages there is a syntax of generating ideas (Ulya & 

Rahayu, 2017). This aims to make students 

accustomed to conveying their ideas and opinions in 

mathematics learning so that it can improve students' 

mathematical communication ability and foster self-

confidence in students. This is compatible with 

research by Alhaddad, Kusumah, Sabandar, and 

Dahlan (2015) that the Treffinger learning model 

makes a positive contribution to improving students' 

mathematical communication skills. 

The Treffinger learning model can also 

organize students 'efforts in solving problems so that 

students' thinking patterns become more systematic 

(Juliantari, Suharta, & Suarsana, 2018). The 

characteristics of the Treffinger learning model are 

integrating the cognitive and affective dimensions of 

students to find directions for solving problems, as 

well as making students active participants in 

problem solving. 

Currently especially during the Covid-19 

pandemic one of the lessons that are popular in the 

era of the industrial revolution 4.0 is e-learning. In the 
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United States, e-learning is used by nearly 90% at 

every level of education unit that has more than 

10,000 students (Basori in Nolaputra, Wardono, & 

Supriyono, 2018). This e-learning learning is 

developing rapidly, starting from just a PowerPoint in 

class until now to a Learning Management System 

(LMS). LMS is a software application or web-based 

technology that is used to plan, implement, and 

assess certain learning processes (Sicat, 2015). One of 

the popular LMS learning media today in the field of 

online learning is Schoology. 

Schoology is a web-based educational 

application that allows teachers to provide lessons to 

students digitally and for free. Based on its 

capabilities, this media can combine social 

networking features and LMS (Haryanto, 2018). 

Schoology is very suitable as a learning medium in e-

learning (Choirudin, 2017). This application is very 

easy to use and fun because it is like the social media 

Facebook. According to Rohman (2017), this 

application has several advantages, namely as a very 

complete editor and file management similar to 

Windows Explorer. Schoology implements an LMS 

that allows teachers to provide teaching materials, 

organize the learning process, and evaluate the 

learning process (Irawan, Sutadji, & Widiyanti, 

2017). 

The purpose of this study was to describe 

students' mathematical communication ability in 

terms of self-confidence in Schoology assisted 

Treffinger learning. 

 

METHOD 

  

This research was conducted at SMK Swadaya 

Temanggung. This type of research is a descriptive 

study with a qualitative approach. The sample in this 

study were students of class X AKL 2 in the 

2020/2021 academic year which consisted of 36 

students. The taking of research subjects in this study 

was determined through the purposive sampling 

technique. The determination of the research subjects 

was based on the results of tests of mathematical 

communication ability and a self-confidence 

questionnaire assessment. The criteria for selecting 

the subject of this study can be seen in Table 1. 

 

Table 1. Criteria for Selection of Research Subjects 

Interval Category 

𝑥 < �̅� − 𝑠 

 �̅� − 𝑠 ≤ 𝑥 ≤ �̅� + 𝑠 

𝑥 > �̅� + 𝑠 

Low 

Moderate 

High 

 

Information: 

�̅� :  ideal average =
1

2
× (highest score + lowest 

score)  

𝑠 : standard deviation =
1

6
×(highest value - lowest 

value)  

 

The data in this study were collected directly 

by researchers with the help of Schoology and 

research instruments. The instruments used in this 

study were the Mathematical Communication Ability 

Test (TKKM) questions, self-confidence 

questionnaires, interview guides, and field notes that 

were used to record important things that were not 

recorded on other instruments, as well as 

documentation in the form of photographs. 

Data analysis before starting the study was 

carried out by validating the research tools and 

instruments. Data analysis in this study was taken 

from the results of self-confidence questionnaires and 

tests of mathematical communication ability and the 

results of interviews. Analysis data is done by 

reducing data, presenting data, and verifying or 

drawing conclusions. 

 

RESULTS AND DISCUSSIONS 

 

After the data is collected, the next step is to 

analyze the data. In this data analysis, the use of a 

questionnaire is intended to see whether the beliefs 

that students have been included in the high, 

medium, and low categories. The categories of the 

results of the self-confidence questionnaire can be 

seen in Table 2. 

 

Table 2. Categories of Self Confidence Questionnaire 

Results 

Interval Category 

 𝑥 < 110 

 110 ≤ 𝑥 ≤ 128 

𝑥 > 128 

Low 

Moderate 

High 
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The percentage of the results of the self-

confidence questionnaire can be seen in Table 3. 

 

Table 3.1 Percentage of Student Confidence 

Questionnaire Results 

Self 

Confidence 

Category 

Total 

students 
Percentage 

High 5 14% 

Moderate 20 55.5% 

Low 11 30.5% 

amount 36 100% 

 

Table 3. shows that students who fall into the 

high category of self-confidence are only 14% or 5 out 

of 36 students. Students who fall into the moderate 

category of self-confidence are as much as 55.5% or 

20 of 36 students. Furthermore, students who are 

included in the low category of self-confidence are 

30.5% or 11 of 36 students. 

In this study, students' mathematical 

communication ability was based on three indicators 

according to Nugraha and Pujiastuti (2019). These 

indicators include (1) expressing a situation or 

mathematical idea in the form of a picture and 

completing it (drawing); (2) expressing a situation or 

mathematical idea in the form of a mathematical 

symbol or model and solving it (a mathematical 

expression); and (3) expressing and explaining a 

mathematical image or model in the form of written 

texts. 

The results of the students' mathematical 

communication ability test are also divided into three 

categories, namely upper, middle, and lower. The 

categories of the results of the self-confidence 

questionnaire can be seen in Table 4. 

 

Table 4. Categories of Mathematical Communication 

Ability Test Results 

Interval Category 

 𝑥 < 57 

 57 ≤ 𝑥 ≤ 75 

𝑥 > 75 

Low 

Moderate 

High 

 

The percentage of communication ability test 

results can be seen in Table 5. 

 

Table 5.2 Percentage of Mathematical 

Communication Ability Test Results 

TKKM 

Result 

Category 

Total students Percentage 

On 7 19.5% 

Middle 13 36% 

Under 16 44.5% 

amount 36 100% 

 

Table 5. shows that students who are included 

in the upper category TKKM are only 19.5% or 7 out 

of 36 students. Students included in the middle 

category TKKM were 36% or 13 of 36 students. 

Furthermore, students included in the lower category 

of TKKM were 44.5% or 16 out of 36 students. 

Based on Table 3 and Table 5, the 

recapitulation of grouping the results of the self-

confidence questionnaire and the results of the 

TKKM can be seen in Table 6. 

 

Table 6.3 Recapitulation of Grouping of Confidence 

Questionnaire Results and TKKM Results 

Confidence 
TKKM 

On Middle Under 

High 3 2 0 

Moderate 4 7 9 

Low 0 4 7 

 

Based on Table 6., 12 students were selected as 

research subjects. The attainment of each subject 

varies greatly. The results of TKKM showed that 

subjects with the upper category of TKKM were able 

to understand and master the three indicators. 

Subjects with TKKM in the middle category can 

understand and master one or two indicators. 

Subjects with lower category TKKM are only able to 

understand and master a maximum of one indicator. 

The achievement of the subject based on high 

self-confidence with the results of the TKKM in the 

top category shows that the subject can understand 

and master the three indicators (mathematical 

expression, drawing, and written texts) well. The 

achievement of the subject based on high self-

confidence with the results of TKKM in the middle 

category shows that the subject can understand and 

master two indicators (mathematical expression and 

drawing) well and is lacking in indicators of written 
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texts. Achievements of subjects based on high self-

esteem with lower category TKKM results were not 

found. This shows that with high self-confidence 

students can achieve upper or middle category 

TKKM results. 

The achievement of the subject based on 

moderate self-confidence with the TKKM results in 

the top category shows that the subject can 

understand and master the three indicators 

(mathematical expression, drawing, and written texts) 

well. The achievement of the subject based on 

moderate self-confidence with the results of the 

TKKM in the middle category shows that the subject 

can understand and master two indicators (drawing 

and written texts) well and is lacking in mathematical 

expression indicators. The achievement of the subject 

based on moderate self-confidence with the results of 

the TKKM in the lower category shows that the 

subject is less able to master mathematical expression 

indicators and does not understand and master two 

indicators (drawing and written texts). This shows 

that with moderate self-confidence students can 

achieve TKKM results in the upper, middle, and 

middle categories. 

Achievement of subjects based on low self-

confidence with the results of TKKM in the upper 

category was not found. The achievement of the 

subject based on low self-esteem with the results of 

TKKM in the middle category shows that the subject 

can understand and master drawing indicators well 

and lacks two indicators (mathematical expression 

and written texts). The achievement of the subject 

based on moderate self-confidence with the TKKM 

results in the lower category shows that the subject 

has not been able to understand and master the three 

indicators (mathematical expression, drawing, and 

written texts). This shows that with moderate self-

confidence students can reach the middle or lower 

category TKKM. 

The description shows that Students with high 

self-confidence can achieve upper and middle 

category mathematical communication ability. 

Students with moderate self-confidence can achieve 

upper, middle, and lower categories of mathematical 

communication ability. Furthermore, students with 

low self-confidence can achieve middle and lower 

categories of mathematical communication ability. 

There were no students who achieved 

communication ability in the lower category with 

high self-confidence and on the contrary, there were 

no students who reached the upper category 

communication ability with low self-confidence. 

This is in line with research conducted by 

Rizqi, Suyitno, & Sudarmin (2016) that students who 

have high or moderate self-confidence, their 

mathematical communication ability are classified as 

good. Research results from Sham (2017) also state 

that individuals who have high self-confidence will 

get good achievements because they always think 

positively and believe in their abilities. Conversely, 

individuals who have low self-confidence will have 

unsatisfactory learning achievements because they 

always think negatively and do not believe in their 

abilities. 

 

CONCLUSION 

  

Based on the analysis and discussion, it is 

concluded that the achievement of students' 

mathematical communication ability in terms of self-

confidence in Schoology assisted Treffinger learning 

is very diverse. The results of TKKM showed that 

subjects with the upper category of TKKM were able 

to understand and master the three indicators. 

Subjects with TKKM in the middle category can 

understand and master one or two indicators. 

Subjects with lower category TKKM are only able to 

understand and master a maximum of one indicator. 

There were no students who achieved 

communication ability in the lower category with a 

high category of self-confidence and conversely, there 

were no students who reached the upper category 

communication ability with low self-confidence. 
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