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Abstract 

The aim of this study was to develop a method to teach heat transfer to slow 
learner students. The study used a single-subject research approach with A-B 
design (baseline and intervention) in the special need elementary school in 
Banjarmasin. The subject of this study was three slow learner students. Teaching 
experimental demonstration methods for explaining heat transfer phenomena 
(i.e., conduction, convection, and radiation) were done. Teaching process was 
completed by explaining several laws in physics to students. The teaching process 
was also done by collaborating between special teachers and regular teachers. 
The results of the study revealed that subjects requiring cognitive understanding 
and difficult subjects can be taught to slow learner students. The successful 
achievement cannot be separated from a collaboration between regular teachers 
and special teachers. Special teachers play a role in conveying instructions to be 
simple and concrete. A quiet learning atmosphere in the absence of other audio-
visual stimuli, besides experimental media, can make slow learner students more 
focused. The repetition factor of the subject matter by special teachers during the 
learning activities is very helpful because the characteristics of the slow learners 
are more likely to have short-term memories. 
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1. Introduction 
Heat transfer is a part of the science taught in elementary school [1]. This heat 
learning lesson is very useful for everyday life, so it is important to be taught at the 
elementary school level. The right learning approach helps facilitate students in 
understanding the concepts learned [2]. This is a challenge for teachers to bring up 
a good understanding of students. This is not only lessons in school but also it 
relates to its application in the realistic world. It takes the right method so that heat 
transfer learning can be more concrete and simpler. The teacher should design 
learning for his students [3]. Good learning fosters curiosity and creativity of 
students. This competency can be formed if the teacher can package the lessons 
well. The use of learning media is a necessity to make it happen. Moreover, 
accompanied by experimental demonstrations will make students more 
enthusiastic. The existence of science teaching in elementary schools is still a lot 
of attention and criticism [4]. 

Researches on heat conductivity are classified as very high at high levels and 
very less at the basic level, whereas for sustainability research is required in early 
regeneration. For this reason, we need new generations who have an interest in heat 
transfer phenomena. This generation can be grown by introducing an experimental 
demonstration of heat transfer of objects. Teachers must use visual media to get the 
attention of slow learner children [5]. Science teaching needs to be promoted to 
schools [6]. Teachers must have sufficient confidence and knowledge to provide 
science learning [7].  

Slow learner students usually have a combination of various obstacles in 
learning [8]. The challenge is to teach these lessons to children with special 
needs, specifically for children who are slow to learn. With the intellectual level 
under the child in general, it makes the difficulties in understanding of slow 
learner children. Although the experimental demonstration of heat transfer 
lessons must be formed as more concrete and simpler, slow learner students tend 
to have a concrete learning style and need help for success in learning [9]. 
Researches into teaching objects to heat lessons in learning that involve slow 
learner children is very rare. Reports discussed only on the development level of 
children. In fact, the academic is potential for learning and it needs to be 
optimized as far as what the child follows because education is the right of all 
children without exception.  

The implementation of inclusive education requires supporting components, 
one of which is a special teacher. Its role is very important for slow learner children, 
by collaborating with regular teachers in class. Collaborative teaching is working 
with other teachers in an inclusive learning environment. The teacher's positive 
attitude is crucial to promoting inclusive education [10]. The main task of the 
teacher is specifically to identify, assess academic and developmental abilities. 
Other tasks, to be a liaison for class teachers so that teaching is easy to understand, 
and special teachers also carry out the improvement process if the mastery of slow 
learner children to the lessons given is still low. Teachers need pedagogical skills 
in the learning process [11]. School challenges to help some students who are at 
risk like this [12]. The aim of this study is to develop methods to teach heat transfer 
lessons to slow learner students. 
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2. Logical Framework of Heat Transfer Lessons 
Figure 1 shows the illustration of heat transfer process on an object. In regular 
students, understanding the concept of heat transfer of objects will be easily formed 
through experimental demonstrations. They understand that the heat can be 
presented as conduction, convection, and radiation [13].  

Figure 1(a) is the principle of heat that can propagate metal objects although not 
as profoundly as the understanding of conduction of solid objects in physics lessons 
is influenced by changes in temperature, cross-sectional area, and the object length. 
Indeed, they will feel the change in metal objects to heat slowly. The principle of 
conduction can be represented as Fourier's Law [13]: 

dTA
s
kq .





=    (1) 

where q is the heat transfer (W or J/s), k is the thermal conductivity of 
material (W/m.K), s is the material thickness (m), A is the heat transfer area (m2), 
and dT is the change in temperature (°C).  

Figure 1(b) is the illustration of convection, in which normal students 
understand that liquid objects can deliver heat. The principle of convection was 
described the Newton's Law of Cooling, which can be expressed as [13,14] 

dTAhq ..=     (2) 

where h is the convective heat transfer coefficient of the process (W/(m2.°C).  

Figure 1(c) shows that gas/ air objects can also deliver heat through the radiation 
process, in which the transfer of heat in the form of electromagnetic waves. The 
expression of radiation is using the Stefan-Boltzmann Law as [13,14] 

4.. TAq σ=     (3) 

where σ is the constant (5.6703 10-8 (W/m2K4). 

Explanation above heat phenomena is more difficult to teach to students who 
are slow to learn. They need a long time and special treatment to understand. 

 
Fig. 1. Illustration of heat transfer [15]. 

3. Method 
This study used the single-subject research method with A-B design (baseline 
and intervention) to accommodate limited research subjects. The participants 
involved were three slow learner students in elementary school in Banjarmasin, 
South Kalimantan, Indonesia with the initials X, Y, and Z. Because the learning 
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settings were together with regular students, the participants were accompanied 
by a special teacher who collaborated with the class teacher. To facilitate the 
delivery of lessons, i.e., heat transfer phenomena, teaching was carried out by 
experimental demonstrations. 

To find out a comprehensive profile of participants, we collected student 
demographic to ensure the standard teaching for students [16]. IQ level data, 
assessment of academic learning outcomes (Indonesian Language, Social Sciences, 
Science, Islamic Religion, Mathematics) and demographic data. Data regarding 
student IQ levels are obtained through documentation of test results. Demographic 
data and academic learning outcomes were collected through interviews with 
regular teachers. The collected data is used to develop research instruments. 
Analysis of the ability of slow learner students is simplified in the scale of the score 
from 0 to 6. The scale score is 0 (very bad), 1 (bad), 2 (poor), 3 (good enough), 4. 
(good), 5 (very good) and 6 (superior). 

In short, the analysis was done in ten meetings. The first until the fourth 
meetings were conducted to look for baseline data (A), namely the understanding 
of slow learner students (pre-test) for fifteen minutes for each meeting (through 
interviews). The fifth to the tenth meetings were intervened (B), namely teaching 
accompanied by experimental demonstrations for 30 minutes and ended with a 
post-test for fifteen minutes for each meeting (through interviews). Collaborative 
teaching was carried out by regular teachers and special teachers. Regular teachers 
taught the whole students while the special teacher specifically focused on slow 
learner students. Special teachers repeated learning materials that has not been 
mastered by slow learner students.  

Interventions were carried out by teaching about heat transfer on solid, liquid, 
and gas objects. In addition, teachers also explained the use of objects in 
understanding heat transfer and application in realistic uses, such as pan for 
cooking, clothes ironing, and how the blanket works). After that an experimental 
demonstration was carried out on the heat transfer of objects, along with the 
repeated repetition of teaching, 6th meetings with one repetition, 7th meeting with 
two repetitions, 8th meeting with three repetitions, 9th meeting with four times 
repetition, and 10th meeting with five repetitions. 

The experimental demonstrations were carried out with plastic handle Teflon 
pot (transparent glass lid with 16-cm diameter, 8-cm high, 1.2-L volume). 0.8 L of 
water was then provided for six demonstrations. Chopsticks made from iron, 
aluminum, plastic, and wood. Then, we also used 250 g of margarine and 24 pieces 
of beans. Detailed experiments are shown in Fig. 2.  

In short, experimental demonstration was done by boiling water until it boils. 
Students were then asked to observe the process. Slow learner students were 
instructed to hold their hands closer to the pot until they feel warm, while at the 
same time, they were interviewed. The initial demonstration was the same as the 
main demonstration, which was encroached on to enter four pieces of various kinds 
of chopsticks until partially submerged in hot water. The tip of the non-submerged 
chopsticks in the temple with margarine to put green beans. Slow learner students 
were asked to observe the sequence of chopsticks whose green beans fall. 
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Fig. 2. Demonstration process [17, 18]. 

4. Results and Discussion 

4.1. Demographic data of slow learner students 
Figure 3 shows the demographic data of a slow learner student. There are six 
information displayed from students aged 13 to 14 years old regarding the diagnosis 
of a slow learner, cognitive development, motor development, understanding 
receptive language, and expressive language. This information is very important to 
know because it describes the extent to which students' IQ abilities will be traced 
to later understanding of teaching. Slow learner students have an IQ level of 71-89 
which makes them have various obstacles [19]. 

Student X shows level 3 so that the abilities to think, make abstract, and imagine are 
good enough. Cognitive development was very closely related to language and visual-
motor [20]. The language of students' expressive abilities was at level 2, showing that 
the ability to express information in spoken language is still at a low level. Problems 
with language development often occur at the age of 2-5 years [21]. Motor development 
for student Y is better than other slow learner students. Motor development relates to 
coordination of motion between muscles and nerves [22]. Children's receptive language 
shows in level 3, meaning the ability to receive instruction from the teacher is at a good 
enough level. Receptive language ability is the same as other slow learner students at 
level 2, which is poor. Student Z has fine motor skills and gross motor skills are good 
enough. Factors that affect motoric development include genetics, prenatal, postnatal, 
history of birth, and stimulation [23].  

Conclusions from previous observations, the level of students' ability has been 
described. If the classification from the high level to the lowest level is done, the 
researcher concludes the sequence is Y, X, and Z. 

Figure 4 shows the level of understanding of children in the subject. There are 
five subjects which are observed namely Indonesian Language, Social Sciences, 
Science, Islamic Religion and mathematics. This information is very important to 
know the readiness of students to experiment. 

Student X understood the Indonesian Language at level 3. Language acquisition 
relates to the cognitive level of students [24]. Student Y also have problems with 
abstract and symbolic concepts as a basis for mathematics learning [25]. Students 
Z have a good understanding of science. There are often misconceptions about 
science lessons because of the wrong approach [26]. 
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Fig. 3. Demographic data for slow learner students. 

 
Fig. 4. Level of student understanding of subjects. 

4.2.  Heat transfer phenomena learned to students 
The students have new experience with heat transfer demonstrations. Students 
observed the movement of beans because of the conductive process on solid 
objects. When the water is heated, the student feels heat. As is known, the result of 
the derivative of equation (3) is 

4
.A
aT

σ
=    (4) 

The difference in heat will be felt according to distance. The closer to the heat 
source, students will understand will feel a higher temperature difference. 
Radiation is greatly influenced by the distance of objects. 

Furthermore, the principle of convection is done by boiling water. Students 
understand convection by watching the movement of boiling water bubbles. Water 
will receive heat from a heater made of metal. As is known from the formula to (2), 
we can reduce to 

Ah
qdT
.

=     (5) 
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We explain to students that the greater the area, the faster the water will boil. 
We also conducted an experiment to conduct the conduction principle by using the 
conductor object (iron and aluminum) and insulator object (plastic and wood). The 
principle of conductor and insulator is also discussed, why it can be different. From 
equation (1) explained the principle of temperature change, we can make it  

A
s
k
qdT








=    (6) 

From equation (6), we explained that there are factors k or value of conductivity. 
To make it short in explanation and because students are still sixth graders in 
elementary school, we explained that conductors are materials that have a solid 
atomic density and a solid electron arrangement (although that is actually explained 
in the discussion of differences in atomic numbers and material properties in 
periodic systems in advanced subject’s science in senior high school in Indonesia). 
Therefore, conductors have the property to conduct heat easily. 

4.3.  Teaching process 
Demographic and IQ level data provided a basic description of the abilities of slow 
learners. Experimental demonstration methods were applied to attract students. 
Students have limited abilities regarding symbolic and abstract. Experimental 
demonstration methods can be done to increase the successfulness of learning in 
the classroom [27]. The experimental demonstration method is one of the methods 
that lead to learning goals [28]. This method begins with giving examples and 
continuing with students doing independently [29].  

The ability of students, in general, is very low, so that good collaboration is 
needed. Learning does not only focus on critical thinking activities but also 
collaboration [30]. Collaborative teaching provides pedagogical and intellectual 
excellence [31]. Collaboration between general teachers and special teachers is 
needed to help slow learner children in the class. The heat transfer learning process 
is obtained as follows:  
• The initial meeting of learning was done by a conventional method (lecture 

method). Students were not interested and often turned attention to other objects. 
• When carrying out the initial experimental demonstration, students began to 

show tools and materials to be used. Students' attention began to be focused 
and curious about the experiments that will be conducted. 

• When further demonstrations were carried out, students were very interested 
and attentive with concentration. 

• The results showed that IQ intelligence was not the only factor that determined 
students' understanding. The right learning methods can also improve the 
understanding of slow learners. 

Learning for slow learner students requires special methods, so students are 
motivated and focused. Experimental demonstration methods improve student 
understanding. To find out the understanding level of students, the teacher gave 
five questions about heat transfer. In Table 1, we compared students' understanding 
of teaching conditions without experimental demonstrations (Wo) with teaching 
with experimental demonstrations (W).  
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Table 1. Question about heat transfer  
without (Wo) / with (W) experimental demonstration. 

Questions 
Students Comparison 

1 2 3 
Wo W Wo W Wo W 

Do You Know About Heat? 2 3 2 4 1 2 
Will Heat Transfer On An Object If It 
Interacts? 

2 3 2 3 1 2 

Mention Objects That Can Deliver 
Heat? 

1 2 2 4 1 2 

Are There Objects That Are Difficult 
To Deliver Heat? 

1 2 2 3 1 2 

How Does Heat Deliver ? 1 2 1 2 1 2 
* Note: Comparison of students in understanding heat transfer, Wo = Without 

experimental, and W = Experimental 

To test the repetition effect, we conducted a test of heat transfer in students. The 
repetition of lessons was done for five times. Each repetition was taken data about the 
understanding of students, in which the results are as shown in Fig. 5. At the time of the 
first repetition, student X has an understanding of level 2. When the repetition of 2-4 
times, it increased the understanding level to level 3. In the last session for repetition, 
student X occupies level 4. Student Y is at level 3 during the first repetition. After 
repetition 2-4 times, student comprehension increased at level 4. Understanding student 
Y after 5 times of repetition make it increases again to level 5. The understanding level 
of student Z is at level 2 on repetitions 1-3 times. On repetition 3-5 times, students' 
understanding increased at level 3. The results of the observations showed that the 
repetition of lessons provided an increase in understanding of slow learner students. The 
effects of lessons repetition are very strong in the learning process [32]. Experimental 
demonstration learning has been shown to improve understanding of heat transfer [33]. 
Experimental teaching in heat transfer needs to be promoted to schools [34]. This 
informs that any difficult subjects can be transferred to any students. The main idea is 
how teachers make good strategies [35, 36]. 

 
Fig. 5. Effects of repetition on understanding  

heat transfer lessons for slow learner students. 
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5. Conclusion 
The results of the study showed that subjects that require cognitive understanding 
can be taught to slow learner students. The successful teaching can be achieved but 
it requires the collaboration of regular teachers and special teachers. Special 
teachers play a role in conveying instructions to be simple and concrete. A calm 
learning atmosphere in the absence of other stimuli makes the slow learner students 
more focused. Experimental demonstration learning has been shown to improve 
comprehension of heat transfer for conduction, convection, and radiation. Lessons 
remedial techniques by special teachers during learning activities are very helpful. 
This remedial overcomes the weak short-term memory of slow learner children. 
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