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Abstract. The purpose of this study was to evaluate mathematics learning 
through online learning and hybrid learning which were reviewed based on the 
Habits of Mind (HoM) owned by 70 samples as the prospective mathematics 
teachers from a university in West Java, Indonesia. The research data was 
obtained from a questionnaire containing 26 statements referring to the HoM 
indicators. It was measured using a Likert scale and then analysed using the 
Mann Whitney-U test to see if there were differences in the achievement of 
HoM from the two sample groups that received the online learning and the 
hybrid learning method. The results showed that there was no difference in the 
achievement of HoM in the two groups with the average score still below the 
ideal score of each measured indicator. Based on these findings, the 
implementation of online learning and hybrid learning methods pay more 
attention to affective abilities so that the achievement of prospective 
mathematics teachers’ HoM in mathematics learning after the COVID-19 
pandemic can be maximized. 
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INTRODUCTION 
The effectiveness of individuals or groups in the learning process is not only fully determined 

by their cognitive abilities, but is also determined by how well the individual or group utilizes 
affective abilities such as attitudes, interests, and emotions of students to provide an assessment 
of something. in the process of obtaining information during learning (Louis & Sutton, 1991). 
Farida, et al. (2019) through their research concluded that there is a positive relationship between 
attitudes and mathematics achievement. In addition, the results of research by Mark, et al. (2010) 
concluded that the attitudes and character of students affect the ability to capture the given learning 
material. In addition, the importance of affective abilities is stated in NCTM (2000) which directs 
students to learn about the value of mathematics, be confident in doing mathematics, become 
mathematical problem solvers, and learn to communicate mathematically. Some of these opinions 
indicate that in learning mathematics, affective ability is an important aspect to consider in shaping 
students' character so as to support mathematical thinking skills. 

Habits of Mind (HoM) is one of the affective abilities to behave intellectually or intelligently 
when facing problems which is identified into sixteen characteristics, namely (i) perseverance or 
never giving up; (ii) regulate conscience; (iii) listen to the opinions of others with empathy; (iv) 
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flexible thinking; (v) metacognitive thinking; (vi) strive to work carefully and precisely; (vii) inquire 
and raise issues effectively; (viii) utilize old experiences to form new knowledge; ix) think and 
communicate clearly and precisely; x) utilize the senses in collecting and processing data; xi) 
creating, imagining, and innovating; xii) enthusiastic in responding; xiii) dare to take responsibility 
and take risks; xiv) funny; xv) interdependent thinking; xvi) and continuous learning (Costa & 
Kallick, 2008; Cuoco, et al., 1996; Adams, 2006; Goldenberg, 1996). HoM is a behavioral tendency 
that a person has to solve the problems at hand (Campbell, 2006; Alhamlan, et al., 2018). 

Marzano (1992) stated HoM is included in the learning dimension, namely: 1) attitudes and 
perceptions; 2) acquisition and integration of knowledge; 3) develop or refine knowledge; 4) use 
knowledge meaningfully; 5) habits of mind. The learning dimension is a comprehensive 
instructional framework to assist in planning the learning experiences that will be presented to 
their students. The five learning dimensions are interrelated with each other and form a framework 
that can be used to improve the quality of learning. According to Costa  and Kallick (2009) there 
are four levels in education, namely: 1) The first level, namely material, relates to mastery of certain 
content or concepts of a subject lesson; 2) The second level is thinking skills, in the learning 
process students are trained in their thinking skills by asking students to work on a teaching 
material by analyzing or making conclusions so that by training students' thinking skills, students 
will have certain thinking skills; 3) The third level is mastering cognitive tasks that require skilled 
thinking and training students to do deep thinking; 4) The fourth level is habits of mind or habits 
of mind that help students to achieve success. The levels of educational outcomes are depicted in 
Figure 1.  

 

 
Figure 1. Four levels in education 

 
 Based on the graph, it is shown that habits of mind are the highest level of educational 

outcomes, which are formed gradually and not only through one or two lessons but through a long 
process of learning experienced by these students. The habits are like a rope knitted from a thread 
day by day so that we cannot break it (Alhamlan, et al., 2018). HoM implies that behavior requires 
a disciplined mind that is trained in such a way that it becomes a habit to keep trying to take wiser 
and smarter actions. This can be understood because all forms of action taken by an individual is 
a consequence of his habits of mind. When faced with problems, students tend to form certain 
intellectual behavior patterns that can encourage individual success in solving these problems. 
Therefore, the habits of mind that a person has will affect his success, one of which is his success 
in learning mathematics at school (Costa & Kallick, 2008). 

HoM have two important characteristics, such as the characteristic of thinking and the 
characteristic of getting used to. In addition, the habits of mind associated with practice reflection 
in the classroom. Mathematicians, educators, and other experts have tried to describe mathematical 
thinking, often using terms such as mathematical thinking habits, mathematical processes, or 
mathematical practice (Adams, 2006). Students who only learn math facts, definitions, rules, and 
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procedures can solve math problems with relative ease. But many of those same students later find 
that they can't use what they know when they encounter real problems or situations. Habits of 
mind in general include recognizing patterns, experimenting, formulating, experimenting, creating, 
visualizing, and guessing. HoM in mathematics learning includes learning concepts with related 
examples, generalizing, abstraction, thinking in terms of functions, using multiple points of view, 
conducting experiments (Cuoco, et al., 1996). Another opinion states that habits of mind are the 
characteristics of what intelligent people do when they are faced with problems, the solutions of 
which are not immediately imaginable (Campbell, 2006). Habits of minds are a collection of 
problem-solving abilities, skills related to everyday life, needed effectively for social life and 
support reasoning, sensitivity, perseverance, creativity and expertise. The understanding and 
application of the sixteen habits of thought serves to give individuals the skills to work through 
real-life situations that equip people to respond using mindfulness, thought, and deliberate 
strategies to obtain positive results. Habits of mind are also considered as cognitive dispositions a 
mental tendency to act, in a certain way in response to a situation. However, some research results 
show that the learning process still emphasizes the cognitive aspect and pays less attention to the 
affective aspect regarding the formation of students' attitudes or character (Dwirahayu., et al., 2017; 
Goldenberg, et al., 2010; Mark, et al., 2010). This statement is reinforced by the low achievement 
of HoM on several indicators indicated by the tendency of students to give up, not listening with 
understanding and empathy, still shy to ask questions and pose problems, and are less able to apply 
past knowledge in solving problems (Mark, et al., 2010; Gordon, 2011; Dwirahayu., et al., 2017; 
Goldenberg, et al., 2010; Altan, et al., 2019; Pei, et al., 2018; Farida, et al., 2019). Thus, it is necessary 
to pay special attention to affective abilities, especially HoM in the mathematics learning process. 
Nizam (2015) stated that one of the factors that causes the achievement of mathematical abilities 
to be not maximal is affective factors or internal factors of students. More specifically, the factor 
in question is students' confidence in mathematics which shows that only 23% of students are 
confident in their mathematical abilities. This percentage is relatively lower compared to other 
countries. This shows that the affective abilities possessed by students also have a big role in 
learning success. 

With regard to the mathematics learning process, implementation during the COVID-19 
pandemic was considered very ineffective because it was still carried out by presenting material, 
providing sample questions, asking students to do exercises in textbooks, then discussing them 
with students. Therefore, several models are needed to build students' understanding after learning 
transformation due to the COVID-19 pandemic (Mulenga, et al., 2020; Moore, et al., 2011; Singh 
& Thurman, 2019). Learning models that are widely used today include online learning and hybrid 
learning (Ilmadi, et al., 2020; Curtis & Lawson, 2001; Tsitsia & Kabbah, 2020; Giberti, et al., 2022; 
Hwang, 2018; Lin, 2008). Online learning is independent, flexible, and there is no physical contact 
between students and teachers because all learning activities are carried out virtually using the 
internet network (Mulenga & Marbán, 2020). Some of the benefits obtained when using online 
learning include: 1) learning is more flexible and comfortable so that learning motivation is better; 
2) student performance can be monitored more easily; 3) online learning can be used as a learning 
resource and media; 4) fun learning (Ilmadi, et al., 2020). Furthermore, Curtis and Lawson (2001) 
stated that being able to make students get new experiences in learning to use technology so as to 
enable increased creativity and critical thinking. Some research results show that online learning 
can improve student learning outcomes (Irwan, et al., 2019). In addition, online learning can also 
increase student learning motivation (Amin, 2017). As the same time, hybrid learning is a 
combination of online and offline web-based learning with reference to all models incorporated 
with technology, including e-mail, streaming media, and traditional teaching (Lin, 2008). Hybrid 
learning by experts is considered capable of bridging the demands of the progress of information 
systems that are growing very rapidly and the demands to maintain noble values or the character 
of the nation (Lin, 2008). In some studies, the hybrid learning model can increase students' 
understanding with a note that the learning tools have been prepared properly by the teacher 
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(Hwang, 2018). Given the importance of affective abilities and the transformation of learning 
models after COVID-19 as stated, we consider it necessary to conduct research with the aim of 
assessing whether there are differences in the effectiveness of online learning and hybrid learning 
on HoM and investigating HoM indicators that appear in prospective mathematics teachers. 

 

METHOD 
The study uses a quantitative method with a quasi-experimental design conducted in March 

– May 2022 at one of the universities in West Java, Indonesia. Data collection was determined by 
purposive sampling technique on 70 prospective mathematics teacher students who were divided 
into two sample groups. As many as 35 samples were included in the samples group who received 
an online model where the learning treatment was fully connected using the internet network and 
followed from various places at the same time. In the other group, as many as 35 samples received 
hybrid model treatment, namely learning that combines online model and offline model. 

The research data was obtained from the results of the pretest before and posttest based on 
a questionnaire which was measured using a Likert scale with interval 1 (strongly disagree), 2 
(disagree), 3 (agree) and 4 (strongly agree). The questionnaire consists of 26 valid and reliable 
statements based on the HoM indicator with reference to mathematics learning, including: 1) I try 
to keep understanding the concept mathematics being studied though the material is difficult; 2) I 
feel that I have no talent in learning mathematics even though I already have study hard; 3) I can't 
study math well when I'm experiencing problem; 4) I am motivated to study harder when I can't 
do math problems well; 5) I have less concern for friends who have difficulty in study mathematics; 
6) I like solving math problems in a variety of ways; 7) I do not want to change my understanding 
of a mathematical concept even though my understanding is wrong; 8) I do not know well what I 
have and have not mastered when studying mathematics; 9) I am able to apply the right strategy 
so that I can master mathematical concepts well; 10) I always double check the results solving 
mathematical problems that have been I work; 11) I look for solutions to difficult math problems 
by asking the teacher or other friends; 12) If given a math problem, then I cannot determine what 
is known and asked in the matter; 13) I find it difficult to use learned mathematical concepts to 
learn new mathematical concepts; 14) I can learn mathematics well if I have mastered the initial 
concepts in the material; 15) I am able to explain mathematical concepts that I have understood 
in a language that is easily understood by friends, both orally and in writing; 16) I find it difficult 
to express what I think about mathematical concepts to friends, both orally and in writing; 17) I 
actively write math material based on what I see and hear from the teacher's explanation, and 
actively practice what the teacher asks for in learning; 18) I feel challenged to discover new things 
in mathematics, especially in the application of concepts in life; 19) I am less interested in thinking 
about the use of mathematics in everyday life; 20) I always actively participate in every mathematics 
learning process that is carried out together; 21) I feel lazy when asked by the teacher to present 
the results of individual or group work in learning mathematics; 22) I keep being honest in math 
tests even though there are questions that I can't do; 24) I feel entertained when the teacher or 
other friends occasionally make humor when learning mathematics is taking place; 25) I believe 
that working together in groups in learning mathematics will be more effective than individually; 
26) After finishing studying one of the mathematics materials, I am interested in learning new 
mathematics material. Furthermore, the data obtained were analyzed using the Mann Whitney-U 
test to determine the difference in the achievement of HoM between prospective mathematics 
teachers who received online learning and hybrid learning. 

 

RESULTS AND DISCUSSION 
Description of the average score of the measurement scale on the HoM of two samples 

group is presented in Table 1. 
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Table 1.  Description on habits of mind score 

Group Numbers of Samples Score 

Online Learning 35 71,09 
Hybrid Learning 35 72,77 

Ideal Score 114 

 
The average score of the HoM indicators in the online learning group and the hybrid learning 
group with a mean score difference of 1.68. From the descriptive analysis, the average scores of 
HoM in the hybrid learning group were greater than that of online learning, although the average 
score of the for both classes was still far from the ideal score of 114. The results of the HoM score 
showed in Figure 2. 

 

 
Figure 2. The habits of mind score 

 
Furthermore, inferential analysis of data from two independent groups was carried out 

obtained from the posttest in the form of a Likert scale questionnaire that measured students' 
perceptions of their thinking habits based on sixteen HoM indicators with answer options Strongly 
Agree (SA), Agree (A), Disagree (D), and Strongly Disagree (SD). The following is a descriptive 
statistic on the percentage of HoM scale obtained from the questionnaire data in Table 2. 

 
Table 2.  Percentage habits of mind 

Group 
Habits of Mind 

N Xmin Xmax Percentage 

Online Learning 35 47 80 55 
Hybrid Learning 35 43 79 56 

Maximum Percentage 100 

 
It is known that the average percentage scale the perception of the HoM in the hybrid learning 
group that is equal to 56% with the largest score percentage is 79% and the smallest score 
percentage is 43%. Meanwhile, in the online learning group, it is 55% with the largest score 
percentage is 47% and the smallest score percentage is 80%. If it is seen from the average 
percentage of the HoM scale of the two experimental classes, the average acquisition of the HoM 
scale of students in the hybrid learning group is better than students in the online learning group 
with a difference of 1%. The percentage of the HoM showed in Figure 3. 
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Figure 3. The percentage of habits of mind 

The regard to hypothesis testing, the hypothesis used is that there is a difference in the achievement 
of  HoM between the sample who received hybrid learning and the sample who received online 
learning in terms of  the whole. The statistical test used the Mann Whitney-U test for the data 
obtained from the questionnaire. The results of  analyses data are shown in Table 3. 
 
Table 3. The Results of Mann Whitney-U Test 

Mann Whitney-U N Sig. (p-value) Decision Description 

526 70 0,309 H0 accapted There is no difference 

 

Referring to the statistical test results, sig. (p-value) is obtained of  0.309 > 0.05. Based on 

the test criteria, it can be concluded that 𝐻0 is accepted. This means that there is no significant 
difference in the achievement of  HoM between the samples who received online learning and the 
samples who received hybrid learning based on the questionnaire. This section discusses the 
formulation of  the problem, namely whether there are differences in HoM between students who 
receive hybrid learning and students who receive online learning. The research hypothesis from 
the formulation of  this problem is that there are differences in HoM between students who receive 
hybrid learning and students who receive online learning. Referring to the results of  hypothesis 
testing with data analysis using the Mann Whitney-u test, the results of  data analysis were not in 
line with the research hypothesis proposed in the study. The results of  the analysis show that there 
is no difference in the achievement of  HoM between students who receive online learning and 
hybrid learning. These results illustrate that online learning and hybrid learning are considered less 
able to develop the HoM with the consideration that the learning time carried out for six meetings 
is still considered insufficient (Farida, et al., 2019). The formation of  the affective domain as a 
result of  learning is relatively slower than the formation of  the cognitive and psychomotor 
domains, because the affective domain is the result of  the formation of  the cognitive and 
psychomotor domains (Louis & Sutton, 1991; Costa & Kallick, 2008; Cuoco, et al., 1996). The 
affective domain is a physical object that is indirect, different from the cognitive and psychomotor 
domains that can be owned by students after teaching and learning activities take place (Cuoco, et 
al., 1996). The following is the average HoM score based on the questionnaire in Table 4. 

The average HoM scores of  students in the online model and hybrid model, the average 
HoM scores of  students in both groups have not yet reached the ideal score. Only a few indicators 
are close to the ideal score set, namely on indicators utilizing old knowledge, being humorous, and 
feeling mutual need. These findings indicate that feeling mutual need, utilizing old knowledge, and 
being humorous are aspects that are inherent in students in the learning process. The collaboration 
between students in small groups is needed by students to be able to solve problems that are 
considered difficult (Singh & Thurman, 2019). In addition, the learning is not only receiving new 
knowledge, but also the process of  rearranging old knowledge to accommodate new knowledge 
(Alhamlan, et al., 2018).  
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Table 4.  Percentage habits of mind 

No Indicator 
Online 

Learning 
Hybrid 

Learning 
Ideal Score 

1 Continuous learning 2,90 2,94 4 
2 Ask and respond effectively 2,83 3,06 5 
3 Regulate conscience and think reflectively 2,19 2,33 4 
4 Take advantage of old experience 3,06 3,24 4 
5 Humorous 3,20 2,71 4 
6 Creating, imagining, and innovating. 3,19 3,22 6 
7 Eager to respond 3,90 3,90 5 
8 Never give up  2,63 2,61 4 
9 Work accurately and carefully 2,46 2,34 4 
10 Think flexible 3,02 3,19 5 
11 Utilize all senses 3,60 3,71 5 
12 Responsible in dealing with risk 2,60 3,14 4 
13 Have empathy 2,94 2,97 4 
14 Metacognitive thinking 3,24 3,26 6 
15 Feel the need for each other 2,51 2,46 3 
16 Think and communicate clearly 2,61 2,67 5 

 
The character building of  students requires example, guidance, patience, habituation, and 
repetition (Cuoco, et al., 2010; Mark, et al., 2010; Gordon, 2011). The process of  forming HoM is 
also a process of  formation experienced by students as a form of  personal experience through the 
values contained in fun learning (Bülbül, 2021; Mulenga, et al., 2020; Moore, et al., 2011). The 
HoM of  samples are formed and developed through the learning process and habits are not 
something that is taught as mathematics material (Louis & Sutton, 1991; Costa & Kallick, 2008; 
Cuoco, et al., 1996). However, a habit is a value that is instilled or accustomed and its 
implementation continues (Goldenberg, 1996). The character in the individual is a value that 
cannot be present shortly after learning ends which develops in an individual can appear with 
several conditions (Adams, 2006). First, the individual must understand correctly how the habit 
forms. Both individuals must carry out a continuous process of  habituation, the example shown 
by the teacher as well as direct learning integrated with their mathematical abilities. 

 

CONCLUSIONS 
Based on the results of data analysis, it was found that there was no difference between the 

sample group receiving online learning and the sample group receiving hybrid learning based on 
the overall questionnaire. Judging from the average HoM score, both groups were still below the 
ideal score. Thus, it can be said that online learning and hybrid learning are less able to improve 
students, so special attention is needed regarding affective abilities in post-COVID-19 learning 
which is dominated by virtual learning. In addition, the short treatment in this study became a 
limitation in efforts to improve HoM efforts as an ability that plays a role in student behavior in 
learning mathematics. Therefore, in future research it is recommended that other researchers pay 
attention to the number of meetings given to implement online learning and hybrid learning as 
models that are widely used in the current learning process. 
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