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Abstract

Introduction: The learning process carried out by slow learners at special schools garners substantial attention.
Gestures that are produced spontaneously by them possibly represent students’ thoughts.

Objectives: The purpose of this research is to describe the thinking processes of slow learners when solving
integer addition and subtraction problems through their gestures.

Methods: A qualitative method with case study research was adopted in this study. The subject of this study
was a slow learner student at a Special School in East Java, Indonesia. The student was chosen because he was
indicated to produce counterproductive gestures while solving math problems. Counterproductive gestures are
gestures from the teacher (source) that are processed inappropriately by the recipient. This phenomenon requires
a more comprehensive investigation, particularly for slow learners, to gain deeper insights into their problem-
solving cognitive processes influenced by counterproductive gestures.

Results: The results of the study showed that slow learner students often saw the movement of the teacher’s lips
(source) compared to the movements of other body parts (fingers, arms, and hands). As a result, slow learner
students do not understand the meaning conveyed through other body movements (fingers, arms, and hands).

Conclusions: Students have difficulty making abstractions on the concept of adding and subtracting integers,
causing students to easily experience distraction from actions carried out in the form of gestures. As a result,
there is a mismatch of gestures when solving addition and subtraction problems.

Keywords: thinking process, gesture, counterproductive gestures, slow learner students, mathematics problem

1. Introduction

Slow learner (SL) students are those who are slow in the learning process, requiring more time than their peers
with equivalent intellectual potential. However, they are not classified as mentally retarded children. Their 1Q
test scores range between 76 — 89 (Chauhan, 2011). Difficulties in the process of receiving information
experienced by SL students frequently pose issues in their education as they face difficulty in focusing or
concentrating. In addition, Lowry (1972) asserted that SL students were slow in learning mathematics. Linearly,
Herriot & Sarah (1967) described SL students as having no ability to understand mathematics and being weak in
manipulating computational algorithms.

For most of the action research, SL students are often perceived as disturbing, although they are constantly
presence in every class. Therefore, SL students are also required to be able to understand the materials
presented by the teacher in class. Besides, mathematics learning is essential for SL students because the
National Council of Teachers of Mathematics (NCTM) recommends that all students learn mathematics,
including students with special needs. Tursunai et al., (2020) also specified that the world research institutions
are slowly starting to examine the fulfillment of students’ equal rights. Further, it encourages the formulation of
a methodology that focuses on mathematics and awareness of the important role numeracy plays in society.
Sa’dijah et al. (2016) described learning mathematics in schools can serve as the catalyst for students’ creative
thinking skills to solve mathematical problems and make choices. In addition, Susilawati et al., (2023)

237 https://jrtdd.com


mailto:cholis.sadijah.fmipa@um.ac.id

Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 August; 6 (1): 237-247

expounded that in special schools, the success of inclusive education is classified when students with special
needs depend heavily on the presence of a culture of inclusion, therefore, it is necessary to study and improve
education for children with special needs. It is imperative that all students be provided with the necessary
opportunities and support to study mathematics deeply, attaining maximum understanding (NCTM, 2000).
Therefore, SL students are also required to acquire higher thinking skills level to facilitate the transfer of
knowledge, thinking critically, and solving problems (Sofyan, 2019). Research conducted by Chauhan (2011)
revealed that SL students have cognitive limitations and difficulties in conveying ideas both orally and in
writing. Besides, their ability to deal with abstract and symbolic material is very limited, and their reasoning in
practical situations is lower than that of the average student.

Based on theoretical studies related to the characteristics of SL students, in our preliminary study, observations
were carried out by participating in a learning involving SL students. Through these observations, SL students
translated information into concrete form. They also presented difficulty in focusing on one point, so the
teacher must make more effort to attract students’ attention. These efforts were made both with concrete objects
and gestures, aiding SL students to be more interested in learning. Therefore, the actions and engagement of
slow learner students, specifically in learning mathematics, represent a significant component contributing to
their mathematic comprehension and mathematical problem resolution. Their action is one form of gesture.

Becvar et al. (2008) defined gesture as the expression of all members of the body that is integrated with speech
or action to communicate a message. Meanwhile, Novack & Goldin-Meadow (2017) defined that gesture occurs
on objects in the air. However, gesture and movement are different. Gesture, as defined, constitutes a
representational motion characterized by movements without direct object contact and simultaneous occurrence
with speech. These external bodily representations, encompassing movement, are integral to the cognitive
system, facilitating the exchange of ideas among learners pursuing a common objective. Recent research
conducted by Wakefield et al. (2021); Congdon et al. (2017); Yeo et al. (2017); Beege et al. (2020) positioned
the simultaneity of speech and gestures as an important aspect when children receive instructions from a teacher.
The concurrent of speech and gestures is also practiced by teachers in special schools. Specifically, investigating
whether the instructions delivered by teachers hold equal significance for slow learner students represents a
noteworthy area for in-depth research.

Gestures are used either separately or simultaneously with speech. Gestures are made when providing assistance
or special educational learning strategies to help students with disabilities in learning mathematics. Thus,
gestures are useful for students with learning disabilities (LD), specifically when they develop an understanding
of a new concept and when working memory is subjected to a problem-solving task or information processing
and stored (Walsh & Hord, 2019; Hord et al., 2016). For students with special needs, gesture serves as a tool or
strategy that supports them in learning mathematics. In research conducted by Walsh & Hord (2019), teachers
are reported to use gestures and diagrams to support their students with learning disabilities, specifically to
regulate students’ thinking processes and understand the relationships between problem elements. In addition,
gestures, especially pointing gestures, are commonly adopted to provide explanations to students regarding
mathematical concepts or ideas in exchange for the structure of mathematics learning (Ruhama et al., 2018).

Gesture carry an essential role in solving math problems for SL students. It is used as a means for expressing
mathematical ideas. Zurina & Williams (2011) have performed research focusing on gestures not necessarily
intended for external communication but rather as internalized expressions containing utterances made in one’s
mind and actions performed. Besides, our preliminary observations at Special School, suggested that when slow
learner students are given the problem of adding and subtracting integers, they present gestures aimed at
themselves as their visual representation. These gestures are acquired during the learning. Furthermore, the
types of gestures employed by teachers during the teaching process align with classifications put forth by
Alibali & Nathan (2012), consisting of pointing and representational gestures. Pointing gestures are used to
show pictures, locations, people, or objects. This representational gesture is classified as an iconic gesture and a
metaphoric gesture. The representational gesture is a movement that represents the content of speech, either by
pointing to a reference in the physical environment (deictic), by imitating hand movements or shapes (iconic), or
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by making physical references to abstract ideas (metaphoric) (Hostetter & Alibali, 2008). In detail, Gunawan et
al. (2021) described the usage of several gestures, such as the gestures of pointing to assist students in
deciphering plans for completing answers, helping to focus themselves on doing calculations, generating ideas,
and facilitating the description of information from debriefing, checking and understanding questions and
solving questions. Meanwhile, representational gestures help students describe the steps for understanding
graphs related to problems, focus on understanding problems, and solve problems carefully. Further, it serves to
concretize and clarify the ideas or concepts that students are actively working on or contemplating.

Gestures performed by the teacher (source) are significant for slow learner students, offering valuable insights
that they can apply in future problem-solving. Alibali & Nathan (2012) stated that when teachers teach about
concepts, they routinely produce gestures with speech. Likewise, when students communicate the concepts they
have learned, they initially express their new knowledge in the form of gestures. Students’ gestures are adopted
from gestures practiced by the teacher in the learning process. However, during the preliminary research, certain
irregularities emerged when solving addition and subtraction of integers. Slow learner students experience
gesture discrepancies during the learning process as well as when they are solving the addition and subtraction
of integers. This gesture discrepancy refers to counterproductive gestures. These counterproductive gestures
represent instances where gestures provided by the teacher (the source) to explain mathematical concepts are
inadequately processed or misinterpreted by the gestures of slow learners (the gesture recipients).

As a consequence, gestures for SL students should be designed with careful consideration of the unique
characteristics of these individuals. Without such specially designed gestures, there exist discrepancies in
gestures that manifest during the on going learning process, which require special attention. As described by
Alibali & Nathan (2012), gestures serve as evidence that the body is involved in thinking and communicating
ideas. Theories of Embodied Cognition expressed by Pier et al. (2019) explain that cognitive abilities are related
to an individual’s actions and perceptual systems. According to this theoretical framework, students process and
comprehend ideas through their bodily experiences and senses, with the body playing a central role in shaping
cognition (Wilson, 2002). The gestures of SL students in solving math problems are very important to explore,
as they offer valuable insights into their cognitive processes and the expression of mathematical ideas. Slow
learner students often exhibit challenges in communication (Shaw, 2010).

In addition, various types of gestures have been described by McNeill (1992), including iconic gestures,
metaphoric gestures, and deictic gestures. In this study, the iconic and metaphoric gestures will be referred to as
representational gestures (Alibali & Nathan, 2012). These two gestures, in particular, facilitate understanding of
the cognitive processes of slow learner students, as they involve the recognition of movements concomitant with
their facial expressions. Deictic gestures are made by pointing since they are defined as gestures used to point at
pictures, locations, people, or objects. Meanwhile, representational gestures explain the relationship between a
physical form and the hand movements that are performed, such as describing the length or dimensions of an

object.

Several studies have specifically examined gestures in children with special needs Cermak et al. (1980); David
McNeill (1985); Healy (2012); Hord et al. (2016); Hord et al. (2021) and Walsh & Hord (2019). Those studies
mainly (1) explore the role of the sensory experience in the learning process (2) explore the role of gestures in
students with special needs in language development, (3) affirm that a movement system integrated with speech
is a strong feature for learning and (4) explore the role of gestures and diagrams in solving math problems. From
the available research, there have been no studies examining the correlation between gesture and cognitive
processes among students with special needs. Thus, this research explores the slow learner students’ thinking
and gestures during the process of solving problems of integer operations, particularly through their hand
movements and expressions. The focus of this study encompasses gestures directed both toward others and
oneself, whether they are accompanied by speech or not, with the aim of elucidating the thought processes
within slow learner students. Consequently, the central inquiry within this study centres on deciphering the
cognitive underpinnings of slow learners, particularly with regard to their counterproductive gestures.
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2. Methods

Research Design

This research adopted a qualitative method with a case study design. A case study is defined as a process of in-
depth, detailed investigation or examination of a particular or special event. For the research participant, this
study involved three slow-learner students from the fourth grade of a Special School. During the data collection,
we followed learning activities on the topic of integer operations, with the teacher practicing many gestures
while explaining concepts and giving examples of questions to slow learner students. Further, students also used
gestures as the teacher did during the teaching and learning process. The three slow learner students presented
the three gestures previously classified by Alibali & Nathan, (2012), namely, deictic, representational, and
writing gestures. Furthermore, the three slow-learner students were given an integer operation task sheet.
Besides the video recording of the participants solving the problem, all slow learner students practiced gestures.
However, the research investigation unearthed a distinctive characteristic in one particular slow learner student’s
approach to solving integer addition and subtraction problems, coded as LM. LM was chosen as the research
subject due to its distinctive utilization of gestures during these mathematical operations. The difference from
LM was in the prevalence of counterproductive gestures during the problem-solving process. Counterproductive
gestures, as previously defined, represent the gestures initially provided by the teacher (the source) but
subsequently processed in an inappropriate manner by the recipient. The involvement of this one student was
sufficient for exploring the counterproductive gesture during problem-solving, representing their thought
process. Sources of data in this study are primary data and secondary data. Primary data were collected from
video recordings of LM in solving problems. Furthermore, secondary data originated from important documents
related to the category of slow learner students’ mathematical thinking processes, such as their work, learning
video recordings, coding.

Data Collection Tools

In this study, we collected both primary and secondary data. Primary data were from video recordings of SL
students solving integer operations problems. Meanwhile, the secondary data were collected from important
documents related to the categories of students’ mathematical thinking processes, including their work, video
recordings, as well as the coding and structural diagrams of students’ mathematical thinking processes. During
the data collection process, the researchers were performed as the central instrument as we collected the data in
the form of notes from the direct observations. To strengthen the research data, a number of supporting tools
were used, including (1) an audio-visual camera to record all learning activities of slow learner students along
with their gestures and (2) individual task sheets on addition and subtraction of integers.

Data Collection and Analysis

The primary data were from a recording of SL students’ activity while solving integer operations problems. The
students’ activities were carefully observed, focusing on the diverse range of gestures they employed to discern
their cognitive processes. The collected data correlates with the categories of students’ thinking processes in the
form of video recordings, coding of thinking processes, and structural diagrams of students’ thinking processes.
The validity of the garnered data was assessed using data triangulation by comparing the data from the video
recording with the student assignment sheet data.

3. Results

The garnered data were analysed, including the descriptions and diagrams of SL students’ thinking structure
when learning the concept of addition and subtraction of integers. The analysis was conducted on the learning
involving the teacher and students’ process of adding and subtracting integers. Description analysis is arranged
systematically with the following procedures:

1. Chose a collage of video footage for the analysis;

2. Compile transcripts of conversations between the teacher and participants based on the cut out points (1);
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3. Analyse the conversation transcripts that indicate the process of narrative thinking arises from points (1)
and (2);

4. Construct a thinking structure diagram based on points (3).

When selecting a collage of video footage, we adopted colour squiggle lines, with each of them signifying a
specific meaning. A straight line with orange arrowheads indicates slow learners’ focused attention to the
teacher’s words and questions. The green line suggests the teacher’s attentive engagement with SL students.
Meanwhile, the blue line indicates instances in which the teacher uses gestures to explain the problems faced by
SL students, either accompanied by spoken communication or others. The red line represents the gesture
practiced by SL students, encompassing hand movements or facial expressions.

At the beginning of the learning process, the teacher instructed students to count the balls by pointing to objects
(circles) within a designated circle. This initial process serves as the first step to engage the SL students in the
task. Then, the teacher asks the SL students to add up the objects (ball-shaped) through their guidance.
Furthermore, the student’s process of solving a problem is described, and their thinking processes are analysed
from students’ body movements through audio-visual recordings. This series of analyses was carried out
specifically on a student coded as LM due to LM’s observed issues in adding and subtracting integer operations
independently. Even though LM has presented sufficient attentiveness during the lesson (problem-solving
assistance) on integer addition operations. Therefore, it is essential to explore LM’s thinking process in solving
integer addition and subtraction operations.

T :Look howmanyarethere? (points andmakes an iconwith his finger) how much?

LM :four..fowr(inaverylowvoice)

T  :plus (makes the additionsymbol with his finger) five (makes the fivesymbolwithhis finger), how many? 4
plus 3 (makes the number symbols 4 and 3) how many are coimted (the teacher points to the pictire)!

LMiconizes a number withhis finger (trying to count) (there is a movement that doesnot match the one given
by T).

T  :addup,youknow..plus (the teacher makes anumber iconwithhis finger).

LM observesthe teacher and imitates what the teacher does (at 00.50-01.1 9 minutes)

T  :look(pointsto the question) cororthow many thereare in all, foir, five, six, seven, eight, nine, write..nine
(poinisto the odject in the question)!

LM imitated the teacher'slip movements andmoved his hands as the teacher did. Then write down the answers

T  :yes good (pointing his thiond).

T  :rightnow.. howmuchisthis? Four (movinghis hand) phs five plus rwo (moving his finger to forma rwo
symbol), how much?

IM paysattentionto the teacherby looking at the teacher andthe symbolshe does with his fingerand tries to
imitate the soundthe teachermakes.

T :(teacherpoins to the object in question by counting and concresizing it by making symbols onherfinger)
one, two, three, four, five, six, seven, eight, nine, ten, eleven.

LM pay attertionto the movement ofthe teacher’s lips without paying attertionto whatthe teacheris pointing at.

Figure 1. Interaction 1 in learning the addition of integers

Figure 1 illustrates the interaction between LM and the teacher in understanding the problem and identifying
integer operations, specifically the “addition.” Identification of the addition problem is facilitated by a set of
balls and concrete objects. This process begins when the teacher asks LM the quantity of balls present. LM
seemed unable to answer without the teacher’s help. Then, the teacher tries to point to the ball by using his right
and left hands to represent the number of balls he mentioned. Interestingly, LM’s eyes were seen observing the
teacher’s lip movements instead of the teacher’s hand movements on the worksheet. Besides, LM also responds
to the teacher’s actions using gestures with the fingers of his right hand to symbolize the numerical values
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spoken by the teacher, mirroring the teacher’s left hand. When the number of balls in one group is four and one
in another group is five, then the teacher asks students to add up the two.

During this addition process, LM was observed using both hands to count by representing five with the five
fingers of his right hand and four with the fingers of his left hand. However, in adding up, there is a mismatch of
gestures made by LM. The discrepancy is evident in LM’s finger movement, where LM folds its fingers when
adding numbers. Originally, LM’s right-hand fingers were all open and then folded, the remaining finger being
open. Meanwhile, on the left hand, four fingers were open and folded in half, remaining only two fingers. The
movement made by LM indicates that LM can properly represent numbers with his fingers, but LM has not been
able to link the two representations of his fingers to add them up. LM experienced counterproductive gestures
during problem-solving. Finally, with alacrity, the teacher tried to point to the balls, one by one, in turn by
saying, “how many are all counted, one...nine.” Subsequently, LM directed his attention to the meaning of the
problem. Then, LM was asked to write the number nine on the work the teacher’s active involvement in guiding
LM to successfully sheet. This activity shows complete integer addition operations.

I :howmmchis this? Lef's count! One, two, ... five (poinis with his right hand andrepresenis a monber with his
left finger)

LM pointed at what the teacher pointed at and imitated what the teacher was doing (lip movements and left hand
movements) accompanied by looking at the teacher’s lip movements

I :wellfive, pius how many is seven? (uses iwo fingers fo represent the addition symbolandthe mumber 7)

LM observes the teacher’s movements whilenodding and looking like she understands it

I : Hereareseven faken by five (signs with his fingers) how many are lefi? Countone, two, three, four, five, s,
seven. Now, how much is taken of these five, how much is left? (Folding his fingers fo leave a symbolof iwo)

LM followed what was exemplified by his teacher and folded his fmgers until the number symbol two remained on
his fmger

I : (the feacher also faught L whatfo do) by heiping fo fold his fingers, how many are lefi now? Dun-a, how
about 2?

LM tried to follow the movement of the teacher’s lips and wrote down the second answer on her sheet

I : good(by giving thumbs up fo LM)

Figure 2. Interaction 2 in learning the concept of subtracting integers

Figure 2 shows the interaction of the teacher and LM when completing integer subtraction operations. As with
the previous problem, this problem is associated with spherical objects (concrete objects). The teacher begins by
pointing at the “ball” image, and then LM follows, pointing at the “ball” image. The teacher tries to help LM
explain the meaning of the problem by pointing and calling numbers sequentially and repeatedly to ensure the
LM’s focus. LM demonstrates attentive engagement by closely observing the teacher’s lip movements. Next,
LM tried to follow every movement made by the teacher. Initially, LM represents the number seven by opening
all the fingers on his left hand and opening two fingers on his right hand. Then, LM folds his fingers to represent
the subtraction operation. But in this process, when LM wanted to fold the fingers of his right hand, the teacher
redirected LM’s attention to folding the fingers of his left hand. The awkward gesture made by LM was seen
from the expression on LM’s face, fixated on the teacher’s assistance to fold the finger to find a solution. This
condition indicates that the teacher’s dominant role is guiding LM to solve the problem of integer subtraction
operations. This gesture discrepancy indicates that LM is distracted by the integer subtraction operation.
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The subsequent learning activity involves the process of deepening the material. LM is given tasks related to
addition and subtraction of integers with the same problem situation independently. While solving the problem,
LM looks serious working, accompanied by gestures, as shown in Figure 3.

Figure 3. Gestures made by LM while solving problems

As illustrated in Figure 3, the problem solved by LM pertains to the addition of objects in the form of balls. This
problem was the initial problem before LM proceeded to the addition of integers with abstract number symbols.
The problem aligns with the material covered by the class teacher during the mentoring. In detail, Figure 3(a)
shows LM pointing to objects to focus on the problem. After that, in Figures 3(b) and 3(c), LM moves his left
finger to icon the number he is thinking about.

LM’s gesture in symbolizing the numbers nine “9” and two ‘“2” with his fingers is in accordance with the
method demonstrated by the teacher during learning. Furthermore, LM is observed pointing back at the objects
on the paper and making icons with his left finger. After LM felt that she knew the numbers she had to add
using her fingers, LM calculated with her fingers. As shown in Figure 3(d), LM uses his two ladder fingers to
represent the two numbers to be added. The two fingers are dynamically moved by LM, opening, and closing, as
LM tries to count and find the answer. However, the obtained answer does not align with the right answer, as
shown in Figure 4.

Figure 4. The results of LM’s work on adding and subtracting integers

From Figure 4 (a), LM solves the problem incorrectly despite correctly representing numbers on objects using
abstract symbols or by using representational gestures with both fingers. However, LM faces issues in
accurately executing the addition operation. This discrepancy is notable when LM solves the problem. As shown
in Figure 3(d), LM uses his fingers but deviates from the source (teacher) during the previous learning
assistance. This pattern of mismatch gestures seems similar to LM’s approach in solving integer subtractions, as
shown in Figure 4(b). If traced further from the LM gesture in solving the problem presented in Figure 4(a),
“0+2=19" arises from a repetitive opening and closing of the finger representing the number nine. LM’s gesture
affects the resulting sum of the numbers because the number nine is repeated twice.

243 https://jrtdd.com



Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 August; 6 (1): 237-247

As practiced by LM, in the process of solving the addition and subtraction operations, counterproductive
gestures are prone to occur, as characterized by the observed mismatched gestures. This indicates a disturbance
in LM’s observation of the teachers’ gestures, resulting in LM’s difficulties in perceiving, analyzing, or
determining the concept of integer operations, both addition and subtraction operations. The distraction is
triggered by the imbalance of LM’s approach in observing addition and subtraction problems, as well as
planning solutions for addition and subtraction. This cognitive process is referred to as the pseudo-process,
denoting a series of actions to solve problems heavily influenced by counterproductive gestures leading to
incorrect answers.

The cognitive structure of the slow learners engaging in this pseudo-process is illustrated in Figure 5.
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Figure 5. LM’s cognitive process in solving problems is dominated by counterproductive gestures

Figure 5 shows that while identifying the number of balls in one circle, LM effectively determines the number
of balls LM is able to symbolize the number using his fingers correctly. However, with the addition of the two
balls, LM is unable to solve the problem correctly despite using a gesture to symbolize the two numbers. At this
stage of the thinking process, LM presents a clear understanding of the problem. After understanding the
problem, students try to plan a solution by adding up the two numbers using their two fingers. However, in its
execution, LM experienced an error in the problem-solving process. These errors originate from the
misunderstanding of the counterproductive gesture that arises during the addition of integers. Further, this
misunderstanding is also inappropriately adopted and applied in the subtraction of integers. This underlies LM‘s
thinking process using an inappropriate process.

4. Discussion

Based on the analysis results, in the initial learning phase, the teacher uses a lot of pointing and representational
gestures. These movements are employed by the teacher as a strategic approach to direct SL students to focus on
specific points. Wakefield et al. (2019); Elvierayani & Susanti (2018) underscore the supportive role of gestures
in learning. Gestures are effective as a communication tool for students with special needs, as well as being a
tool or strategy in the process of learning mathematics. Sumaji et al. (2020) emphasizes that mathematical
communication can lead to conceptual understanding, problem-solving, and mathematical reasoning. Ruhama et
al. (2018); Hord et al. (2016) assert that the gesture is made by the teacher, particularly the pointing and
assertive speech. It serves as a potent tool for conveying information and providing support to students in
explaining mathematical concepts or ideas within the dynamics of mathematics learning conversations. In
addition to pointing and representational cues accompanied by assertive speech, in providing feedback to learner
students, the teacher explains or elaborates mathematical concepts, ideas, and statements, as well as justifying
student answers.
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This study also indicates that slow learner students have not been able to perceive the concept of adding and
subtracting integers, even though concrete objects have been adopted. Slow learners heavily rely on their teacher
to understand the problems by paying attention to the teacher’s instruction. Likewise, during learning, when
students try to understand concepts, the teacher seems to dominate students, possibly hindering the absorption of
information by SL students. Therefore, in the future, teachers in special education are expected to adopt teacher-
less dominant teaching approaches, employing strategies that facilitate optimal material absorption. Linearly,
Morales-martinez & Mezquita-hoyos, (2022) reported that cognitive evaluation of students offers valuable
insights for teachers to gauge student knowledge and tailor their teaching accordingly. Despite the previous
assumption that slow learner students predominantly possess a high visual learning style, in this study, we
observed that students still experienced counterproductive gestures in learning mathematics, especially in basic
arithmetic operations (addition and subtraction of integers). Fundamentally, arithmetic forms a crucial
foundation taught at the elementary level, and any challenges in understanding basic concepts like adding and
subtracting integers can pose significant obstacles in a student’s mathematical learning journey. As explained by
NCTM that algebra, known for its strength in generalizing and solving a range of problems, builds upon the
foundational understanding of arithmetic (NCTM, 2000). Carraher et al Carraher et al. (2006) also
emphasizes that learning algebra represents a transition from learning arithmetic. However, if students
experience obstacles in this transitional learning, their future algebra learning will be impeded.

The problem given to SL students involve the addition and subtraction of visual objects, because the learning of
students with special needs starts from the concrete to the abstract. The results of the study confirm that SL
students are visual learners. They demonstrate the ability to identify the number of objects in the addition and
subtraction questions if presented in a visual form. However, SL students struggle to add the numbers when
these concrete objects have been represented in mathematical numbers. This is in line with the findings reported
by Murdiyanto et al. (2023); Shaw (2010); Chauhan (2011) that SL students have difficulty understanding
abstract problems. Their ability to deal with abstract and symbolic material is very limited, while their reasoning
capacity in practical situations is lower than that of the average student. In addition, a study from. Mustafa et al.,
(2016) also suggested that autistic students produce several types of gestures in the learning process. One of the
gestures involves inappropriate movements or facial expressions while observing, pointing, and uncovering or
calling out objects being observed.

Perceptions created by SL students are associated with other problems, particularly noticeable when students
attempt to solve the problem of adding integers. Their initial perception, often incomplete or inaccurate,
continues to influence subsequent problems, including those related to subtraction. This subsequent issues can
be influenced by students’ incomplete understanding, as reported in research by Afriyani et al. (2018) that
students’ flexible understanding consists of complete and incomplete flexibility. The association scheme by
students simultaneously and sequentially shows their minimum capacity to make abstractions from the
mathematical objects. Apart from that, other influencing factors can come from the difficulties of slow learner
students obeying rules and have low abilities. Self-esteem problems in slow learner students make it difficult for
them to gain recognition, respect, attention and affection from others so that they feel they don't have much to
be proud of and have few superior qualities (Trisnani et al., 2023).

The findings in this study suggest that SL students often focus more on observing the teachers’ lip movements
(the other person) compared to the movements of other body parts (fingers, arms, and hands). Consequently, SL
students struggle to understand the meaning conveyed through other body movements (fingers, arms, and
hands). Besides, SL students always exchange gestures with the teacher during learning by repeating the
movements from the teacher. However, in solving problems, we observed a mismatch between their gesture and
the gesture from the source (teacher). In completing the addition and subtraction of integers, slow learner
students frequently replicate specific hand movements, thereby, they use a single approach for the problems.
Furthermore, students’ difficulties in making abstractions on the addition and subtraction of integers which are
expressed through the production of counterproductive gestures, cause students to experience distraction easily.
Thus, they experience mismatched gestures in solving addition and subtraction problems.

5. Conclusion

The process of solving the problem of addition and subtraction operations performed by SL students often
involves counterproductive gestures as characterized by their mismatched gestures. Their heavy reliance on
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counterproductive gestures results in errors when solving problems. Many of the motoric movements of SL
students are carried out spontaneously and are not in accordance with the problems. Further, during the learning,
SL students mostly focus on observing the teacher’s lip movements compared to the teacher’s hand movements
in explaining mathematical concepts. This distraction leads to the manifestation of counterproductive gestures,
impeding the students’ ability to solve problems accurately. This study also illustrates the teacher dominance in
the learning of SL students. Therefore, in the future, teachers are expected to adopt improved teaching methods
or strategies to facilitate optimal comprehension and absorption of information by SL students.

Acknowledgments

We gratefully acknowledge Universitas Negeri Malang for funding this research with contract number
5.4.440/UN32.20.1/LT/2023. Thanks also for the stakeholders, and all parties involved in this research.

References

1. Afriyani, D., Sa’dijah, C., Subanji, & Muksar, M. (2018). Characteristics of Students > Mathematical
Understanding in Solving Multiple Representation Task based on Solo Taxonomy. International Electronic
Journal Of Mathematics Education, 13(3), 281-287. https://doi.org/10.12973/iejme/3920

2. Alibali, M. W., & Nathan, M. J. (2012). Embodiment in Mathematics Teaching and Learning: Evidence
From Learners’ and Teachers’ Gestures. Journal of the Learning Sciences, 21(2), 247-286.
https://doi.org/10.1080/10508406.2011.611446

3. Becvar, A., Hollan, J., & Hutchins, E. (2008). 5 Representational Gestures as Cognitive Artifacts for
Developing Theories in a Scientific Laboratory. Resources, Co-Evolution and Artifacts: Theory in CSCW,
117-143.

4. Beege, M., Ninaus, M., Schneider, S., Nebel, S., Schlemmel, J., Weidenmller, J., Moeller, K., & Rey, G. D.
(2020). Investigating the effects of beat and deictic gestures of a lecturer in educational videos. Computers
and Education, 156(January), 103955. https://doi.org/10.1016/j.compedu.2020.103955

5. Carraher, D. W., Schliemann, A. D., Brizuela, B. M., & Earnest, D. (2006). Arithmetic and algebra in early
mathematics education. Journal for Research in Mathematics Education, 37(2), 87-115.
https://doi.org/10.2307/30034843

6. Cermak, S. A., Coster, W., & Drake, C. (1980). Representational and Nonrepresentational Gestures in Boys
with Learning Disabilities. The American Journal of Occupational Therapy, 34(1), 19-26.
https://doi.org/10.5014/ajot.34.1.19

7. Chauhan, S. (2011). Slow Learners: Their Psychology and Educational Programmes. International Journal
of Multidisciplinary Research, 1(8), 278-289. www.zenithresearch.org.in

8. Congdon, E. L., Novack, M. A., Brooks, N., Hemani-Lopez, N., O’Keefe, L., & Goldin-Meadow, S. (2017).
Better together: Simultaneous presentation of speech and gesture in math instruction supports generalization
and retention. Learning and Instruction, 50, 65-74. https://doi.org/10.1016/j.learninstruc.2017.03.005

9. Elvierayani, R. R., & Susanti, I. (2018). Gesture Guru SLB Sebagai Komunikasi Dalam Pembelajaran
Konsep  Matematika Pada Abk. Seminar Nasional Sistem Informasi, 2, 1495-1505.
https://www.jurnalfti.unmer.ac.id/index.php/senasif/article/view/205

10. Gunawan, E., Hidayanto, E., & Rahardi, R. (2021). Profil Pointing dan Representational Gesture Siswa
dalam Menyelesaikan Soal Matematika Materi Fungsi Linear. Jurnal Pendidikan: Teori, Penelitian, Dan
Pengembangan, 6(3), 459. https://doi.org/10.17977/jptpp.v6i3.14669

11. Healy, L. (2012). Hands that See, Hands that Speak: Investigating Relationships Between Sensory Activity,
Forms of Communicating and Mathematical Cognition. 12th International Congress on Mathematical
Education, 289-308. https://doi.org/10.1007/978-3-319-17187-6_17

12. Herriot, & Sarah, T. (1967). Slow Learner Project The Secondary School “Slow Learner” In Mathematics
(pp. 1-169). The Boar of Trustees of The Leland Stanford Junior University.

13. Hord, C., Duppstadt, M., Marita, S., & Pescatrice, S. (2021). Access to seventh grade mathematics: A case
study of two students with mild intellectual disability. Journal of Intellectual Disabilities, 25(1), 31-49.
https://doi.org/10.1177/1744629519858561

14. Hord, C., Marita, S., Walsh, J., Tomaro, T.-M., Gordon, K., & Saldanha, R. (2016). Teacher and Student
Use of Gesture and Access to Secondary Mathematics for Students with Learning Disabilities: An
Exploratory Study. Learning Disabilities: A Contemporary Journal, 14(2), 189-206.

15. Hostetter, A. B., & Alibali, M. W. (2008). Visible embodiment: Gestures as simulated action Visible
embodiment: Gestures as simulated action. Psychonomic Bulletin & Review, 15(3), 495-514.

246 https://jrtdd.com



Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 August; 6 (1): 237-247

https://doi.org/10.3758/PBR.15.3.495

16. Lowry, W. (1972). The Slow Learner In Mathematics. In National Council of Teachers of Mathematics
(Vol. 55, Issue 6). https://doi.org/10.1111/j.1949-8594.1955.th12910.x

17. McNeill, D. (1992). Hand and Mind: What Gesture Reveal about Thought. Chicago University Press.

18. McNeill, David. (1985). So You Think Gestures Are Nonverbal? Psychological Review, 92(3), 350-371.
https://doi.org/10.1037/0033-295X.92.3.350

19. Morales-martinez, G. E., & Mezquita-hoyos, Y. N. (2022). Cognitive Meaning of Inclusive Education of
Students with Disability in Regular Education Teachers. Journal of Intellectual Disability - Diagnosis and
Treatment, 10, 271-282. https://doi.org/https://doi.org/10.6000/2292-2598.2022.10.06.1

20. Murdiyanto, T., Wijayanti, D. A., & Sovia, A. (2023). Identify Slow Learners in Math : Case Study in Rural
Schools. International Journal of Interactive Mobile Technologies (1JIM), 17(06), 45-61.
https://doi.org/https://doi.org/10.3991/ijim.v17i06.36903 Tri

21. Mustafa, S., Nusantara, T., & Irawati, S. (2016). Mathematical Thinking Process of Autistic Students in
Terms of Representational Gesture. 9(6), 93—-107. https://doi.org/10.5539/ies.v9n6p93

22. NCTM. (2000). Principles and Standards for School Mathematics.

23. Novack, M. A., & Goldin-Meadow, S. (2017). Gesture as representational action: A paper about function.
Psychonomic Bulletin and Review, 24(3), 652-665. https://doi.org/10.3758/s13423-016-1145-z

24. Pier, E. L., Walkington, C., Clinton, V., Boncoddo, R., Williams-Pierce, C., Alibali, M. W., & Nathan, M. J.
(2019). Embodied truths: How dynamic gestures and speech contribute to mathematical proof practices.
Contemporary Educational Psychology, 58, 44-57. https://doi.org/10.1016/j.cedpsych.2019.01.012

25. Ruhama, M. A. H., Sa’Dijah, C., As’Ari, A. R., & Sisworo. (2018). Pointing Gesture and Speech of
Teachers in Mathematics Learning Accordingto Information, Initiation, and Feedback. Journal of Physics:
Conference Series, 1028(1). https://doi.org/10.1088/1742-6596/1028/1/012151

26. Sa’dijah, C., Rafiah, H., Gipayana, M., Qohar, A., & Anwar, L. (2016). Asesmen Pemecahan Masalah
Open-Ended untuk Mengukur Profil Berpikir Kreatif Matematis Siswa Berdasarkan Gender. Sekolah Dasar,
2, 147-159.

27. Shaw, S. (2010). Rescuing students from the slow learner trap. Principal Leadership, 12-16.
http://www.eric.ed.gov/ERICWebPortal/recordDetail 7accno=EJ894654

28. Sofyan, F. A. (2019). Implementasi Hots Pada Kurikulum 2013. |Inventa, 3(1), 1-9.
https://doi.org/10.36456/inventa.3.1.a1803

29. Sumaji, Sa’Dijah, C., Susiswo, & Sisworo. (2020). Mathematical communication process of junior high
school students in solving problems based on APOS theory. Journal for the Education of Gifted Young
Scientists, 8(1), 197-221. https://doi.org/10.17478/jegys.652055

30. Susilawati, S. Y., bin Mohd Yasin, M. H., & Tahar, M. M. (2023). Influencing Factors of Inclusive
Education for Students with Hearing Impairment. Pegem Journal of Education and Instruction, 13(2), 119—
125. https://doi.org/10.47750/pegegog.13.02.15

31. Trisnani, R. P., Hidayah, N., & Ramli, M. (2023). Self-Esteem Problem on Slow Learners Students and
Strategies to Solve it in Inclusive Schools. Journal for Re Attach Therapy and Developmental Diversities,
6(6s), 405-413.

32. Tursunai, I, Amangul, K., Bayan, K., Gulniet, B., Bissenbayeva, Z., & Saltanat, K. (2020). Enhancement of
Creativity in Math Skills of People with ID in Education Process. Journal of Intellectual Disability -
Diagnosis and Treatment, 8(1), 260-264.

33. Wakefield, E. M., Carrazza, C., Hemani-Lopez, N., Plath, K., & Goldin-Meadow, S. (2021). Children
integrate speech and gesture across a wider temporal window than speech and action when learning a math
concept. Cognition, 210(January), 104604. https://doi.org/10.1016/j.cognition.2021.104604

34. Wakefield, E. M., Congdon, E. L., Novack, M. A., Goldin-Meadow, S., & James, K. H. (2019). Learning
math by hand: The neural effects of gesture-based instruction in 8-year-old children. Attention, Perception,
and Psychophysics, 81(7), 2343-2353. https://doi.org/10.3758/s13414-019-01755-y

35. Walsh, J. B., & Hord, C. (2019). Using Gestures and Diagrams to Support Students With Learning
Disabilities Enrolled in Algebra II. Learning Disabilities: A Contemporary Journal, 17(1), 59-75.

36. Wilson, M. (2002). Six views of embodied cognition. Psychometric Bulletin & Review, 9(4), 625-636.

37. Yeo, A., Ledesma, I., Nathan, M. J., Alibali, M. W., & Church, R. B. (2017). Teachers’ gestures and
students’ learning: sometimes “hands off” is better. Cognitive Research: Principles and Implications, 2(1).
https://doi.org/10.1186/s41235-017-0077-0

38. Zurina, H., & Williams, J. (2011). Gesturing for oneself. Educational Studies in Mathematics, 77(2-3), 175—
188. https://doi.org/10.1007/s10649-010-9294-x

247

https://jrtdd.com



