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Abstract

This single-case study aimed to evaluate the effectiveness of the 4M intervention in improving reading accuracy among
slow learners with reading challenges. The participant in this study was an 11-year-old student, identified as a slow learner
with documented difficulties in accurate reading. The single-case experimental design was employed, with data collected
through observation. The 4M intervention, grounded in a behavioral approach, was administered through four key phases: 1)
alphabet familiarization; 2) pre-assessment; 3) intervention; and 4) post-assessment. Visual analysis and pre- and posttests
were used to assess the program’s effectiveness, with A-B graphs. The intervention reduced the participant’s task completion
time—from 15 minutes, 35 seconds to 10 minutes, 23 seconds—for reading 69 concrete words on flashcards. Reading accuracy
for 69 concrete words also improved, from 16 words to all 69 correctly read post-intervention.
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In the diverse and inclusive educational setting, various
phenomena reveal differences in students’ capacities and
academic achievements. This reality is marked by stu-
dents experiencing poor reading, slow thinking, and diffi-
culty understanding complex subjects. Slow learners are
individuals with an IQ between 70 and 85 (Fernell & Gill-
berg, 2020) who are at risk of falling behind their peers.
Slow learners show general abilities, including academic
abilities, noticeably below those of their same-age peers
(Martinez-Leal et al., 2020).

Nengsi et al. (2021) said that slow learners typically
exhibit: (1) below-average cognitive abilities; (2) gen-
erally immature interpersonal communication skills; (3)
difficulty following instructions that require significant
guidance or structure; (4) an inability to focus on cur-
rent events without clear long-term goals; (5) few internal
strategies, e.g., organizational skills and difficulty learning
and drawing conclusions from information; (6) poor scores
and learning outcomes; (7) a tendency to work well with
simplified, concrete materials that are presented directly
to the child, e.g., laboratory and manipulative activities;
(8) low self-confidence and self-image; (9) slow task com-
pletion; and (10) adequate memory but a slowness in
recalling information.

Furthermore, Peltopuro et al. (2023) and Martinez-
Leal et al. (2020) found that, compared to the general
population, slow learners have a higher risk of neurodevel-
opmental and social problems, cognitive disorders, work
and education-related problems, and poor mental and
physical health. Also, Iswinarti and Hormansyah (2020)
said that limited cognitive capacity affects slow learners’
ability to process and store information. In addition, slow
learners are prone to difficulties with tasks involving mem-
ory and concentration, as well as with expressing ideas.
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This situation leads to slow reactions and a limited ability
to perform abstract and inferential tasks.

The development of word reading in slow learners is
poor, with word reading delays becoming more pronounced
at higher levels of education (Traff & Ostergren, 2021).
When reading concrete or real words, slow learners have
difficulty developing and applying orthographic-lexical
strategies. The contributing factor is likely the inabil-
ity to form orthographic lexical representations (Di Blasi
et al., 2019; Traff & ('jstergren7 2021), which causes slow
learners to read words by breaking them down into individ-
ual letters rather than reading them as a whole. Therefore,
slow learners tend to read more slowly than typical stu-
dents. Stefanelli and Alloway (2020) added that the poor
verbal and visuospatial abilities of slow learners are con-
sistent with their intelligence scores. Impairments in the
central executive subsystem in slow learners can reduce
their mathematical cognition, while weaknesses in the
visuospatial domain can reduce their ability to represent
and manipulate spatial information.

Despite their limitations, slow learners are not eligible
to attend special schools. However, given their abilities,
they may be overwhelmed by the workload of regular
schools (Lee & Cheon, 2024). This is reinforced by the
results of a study conducted by Peltopuro et al. (2023),
which found that 7.3% of slow-learning students dropped
out of elementary and middle school, and 4% did not
pursue formal education at all. Furthermore, the majority
of slow learners complete only elementary school, and only
a few can pursue education up to the vocational school
level.

In addition to academic issues, slow learners generally
experience exclusion. They often have negative experi-
ences at school and/or home (Peltopuro et al., 2023). This
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is reinforced by research by Hassiotis et al. (2019), which
found that slow learners generally experience more ad-
verse childhood experiences than average (Hassiotis et al.,
2019). In addition, social bullying is higher among slow
learning adolescents (Kavanagh et al., 2018; Peltopuro
et al., 2023).

0.1 4M (Seeing-Organizing-Spelling-Reading)

Given their conditions and prospects, slow learners require
intervention to improve their reading, as this is one of
the skills needed to survive independently. Behavioral
interventions tend to be appropriate for slow learners, who
find it easier to understand simplified, concrete material
presented directly through activities (Nengsi et al., 2021)
and who need more time to understand lesson material or
require repetition to understand it (Asri & Nuroh, 2023).

The 4M intervention uses a behavioral approach with
the Stimulus-Organism-Response (S-O-R) model. Stimu-
lus is information and input from outside and inside the
individual that stimulates them to do something; organ-
ism refers to the stimulation result that creates activating
and cognitive constructs, thereby forming awareness of
decisions that the individual can further develop; and
response is defined as the phase of conscious information
processing, and thus the beginning of the actual decision-
making process (Hasan et al., 2020; Hochreiter et al.,
2023). Rahmat abidin and Abidin (2021) added that ap-
plying the S-O-R model in education, with stimuli in the
form of communication (e.g., verbal and nonverbal cues)
tailored to students, can increase motivation and response,
thereby improving the quality of learning. Slow learners
need more time and repetition in learning (Asri & Nuroh,
2023), so it is necessary to repeat the stimulus multiple
times until the information is stored in their long-term
memory. S-O-R repetition is the basis of the 4M interven-
tion that was applied to the client, so that the stimulus
could be stored in long-term memory and reciprocated by
the five senses (Yosef & Kumara, 2010).

This research is important because there are still very
few interventions focused on improving reading accuracy
in slow learners, especially in Indonesia. The intervention
in this study was based on a behavioral approach that
applies repetition, which aligns with slow learners’ need
to effectively improve their understanding of concepts
(Singh, 2024). The purpose of this study was to determine
whether the 4M intervention could improve the reading
accuracy of slow learners with reading difficulties. It is
expected that this study can provide an overview of the
application of behavioral interventions in slow learners
and serve as a reference for professionals.

1. Method

1.1 Research Participant

This study was a single-case study of an 11-year-old male
student (IL) who lives with his parents, an older sibling,
and a younger sibling. At the time of the study, IL was a
third-grade elementary school student in Yogyakarta, with
an IQ score of 79 (Wechsler Scale), who had failed a grade
because he could not keep up with the curriculum and
read. The researcher observed IL and his environment,
interviewed IL and his significant others, studied related
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documents, and conducted informal reading and writing
tests. Based on the assessment, it was concluded that
IL met all the characteristics of a slow learner according
to (Shaw, 2008) and 14 of the 15 criteria for reading
difficulties (Feldman, 2002).

Figure 1
Research Design

Alphabet Pretest Intervention Posttest
introduction (A1) (B) (A2)
N _/
Y
The 4M intervention program

The research design was a single-case experiment (Figure
1), which began with an alphabet training session, followed
by a pretest as a baseline (A1). Next came an intervention
(B), and finally a posttest as an evaluation (A2). All
sessions, agendas, the selection of 69 vocabulary words on
flashcards, and intervention instruments referred to the
4M module (Seeing-Arranging-Spelling-Reading) compiled
by Yosef and Kumara (2010).

1.2 Research Procedure

Before starting the study, the principal researcher dissem-
inated the research information to the parents, including
the activity procedures, the participant’s rights and obliga-
tions, the benefits of the activity, and data confidentiality.
The parents then provided their informed consent for their
child’s participation in the study.

1.3 Alphabet Training Session

The alphabet training session was conducted before the
pretest to ensure that IL could correctly identify and
read the alphabet. In the alphabet training session, the
researchers made modifications by reducing the number
of meetings. In the study by Yosef and Kumara (2010),
participants could not recognize or sequence the alphabet
prior to the intervention, so the study included 12 sessions
of alphabet training. In this study, however, IL could rec-
ognize, read, and sequence the alphabet, so the alphabet
training session was held only eight times.

The alphabet training session included a reading
pretest of: A-Z (capital) and a-z (lowercase) in sequence;
A-7Z and a-z randomly; A-N and a-n in sequence; A-N
and a-n randomly; O-Z and o-z in sequence; O-Z and o-z
randomly; A-Z and a-z in sequence; and A-Z and a-z ran-
domly. The training session ended with a reading posttest
on A-7Z and a-z in sequence, followed by a reading posttest
on A-Z and a-z randomly. Table 1 describes the research
procedure.

The researchers modified the intervention length: The
module specified eight meetings, whereas this study com-
prised only six. This modification was possible because
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Table 1

Procedure for the Pretest, Intervention, and Posttest Sessions

No.

1

2

8

Session

Pretest

Intervention

Posttest

Implementation Procedure

After IL was able to identify and read the alphabet correctly, a pretest was conducted in one session using 69 researcher-
developed flashcards (Appendix 1). The flashcards were designed based on the 4M module by Yosef and Kumara (2010),
with vocabulary items having a p-value < 0.5 (difficulty index of 0.5-0.83). The procedure was as follows:

1. The researcher showed a word on a flashcard and asked IL to read it according to his ability.

. After IL read the word, the researcher proceeded to the next flashcard using the same procedure.

. These steps were repeated until all 69 flashcards had been presented.

. The researcher was not allowed to assist, revise, or correct IL's responses.

. The researcher presented a flashcard containing a concrete word and asked IL to observe it for 10 seconds.
. IL was asked to arrange the word shown on the flashcard using letter manipulatives available in front of him (Appendix

NNDH AWN
~

3. IL was asked to spell the arranged word using the letter manipulatives.

4. IL was asked to read the arranged word according to his ability.

5. After IL pronounced the word, the researcher proceeded to the next flashcard and repeated steps 1-4 until all 69
flashcards had been completed.

The agenda of this session was the same as that of the pretest session. The researcher then compared the pretest and
posttest results to evaluate the intervention. If there was an increase in the number of words that IL correctly read, the
4M intervention could be considered effective in improving reading accuracy among slow-learning students with reading

difficulties.

learning new vocabulary requires three to five repetitions
(Flett & Conderman, 2002). IL showed rapid progress
after repeating 69 vocabulary words over six meetings.
The repetition of 69 vocabulary words in each meeting
was carried out in accordance with steps 1-4 of the inter-
vention session (Table 1), which involves the 4M process:
looking at the letters on the flashcards, arranging the
words, spelling the words, and reading the words.

2. Results

The effectiveness of the intervention can be seen based on
the increase in the participant’s reading accuracy (figure
2). At the first meeting, IL read 49 words accurately.
Subsequently, IL accurately read 50 words at the second
meeting, 54 words at the third meeting, 60 words at the
fourth meeting, 63 words at the fifth meeting, and 68
words at the last meeting. This increase in the reading
accuracy graph indicates that the participant showed pos-
itive changes during the intervention. In each session,
there was an increase in the number of words that the par-
ticipant read accurately and a decrease in reading errors.
See Figure 2

Figure 3 shows changes in the participant’s reading dura-
tion across the six intervention meetings (B). In the first
meeting, the participant needed 90 minutes to complete
the 69 4M flashcards. In the second and third meetings,
he needed 80 minutes. He needed 70 minutes in the fourth
meeting, 59 minutes in the fifth meeting, and 50 minutes
in the last meeting. The downward trend in Figure 2
indicates that the total time the client required to view,
organize, spell, and read 69 flashcards decreased at each
meeting. See Figure 3

The researcher observed the participant’s reading accuracy
during each meeting (Table 2). Through these observa-
tions, changes in the participant’s reading patterns were

Figure 2
Differences in Accurate Readings Throughout the Intervention Sessions

Number of words {of 69 flashcards)

40

14 Mesting 2 Masting 3 Masting i Masting 5 Masting § Masting

Meeting during the Intervention Sessions

Figure 3
Differences in the Participant’'s Reading Duration Throughout the
Intervention Sessions

Duration of reading (in minutes)

1 Masting 4 Msting 3 Masting 4 Masting 5 Mesting § Mesting

Meeting during the Intervention Sessions
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identified, such as a shift from letter-by-letter reading to
syllable-based decoding. See Table 2

Furthermore, the participant showed improvement in
reading accuracy between the pretest and posttest sessions
(Figure 4). In the pretest session, the participant correctly
read 16 of the 69 words presented. At the end of the
posttest, the participant had successfully read all 69 words
on the flashcards. In other words, after the intervention,
the participant successfully read 53 words that he had
previously been unable to read accurately. See Figure 4

Figure 4
Comparison of Reading Accuracy Between Pretest and Posttes

60

40

20

Mumber of words (of 69 flashcards)

Pre-test (A1)

Posttest (A2)

Sessions

In addition, changes in the participant’s reading duration
were observed in the pretest (Al) and posttest (A2), as
shown in Figure 5. During the pretest session, the par-
ticipant required 15 minutes, 35 seconds to complete the
reading task, whereas in the posttest session, the reading
duration decreased to 10 minutes, 23 seconds. This find-
ing indicates that the participant’s reading time improved
by 5 minutes, 12 seconds following the intervention. See
Figure 5

Table 3 presents a qualitative comparison of the partici-
pant’s reading accuracy in the pretest and posttest sessions.
The observational results indicate clear improvements in
the participant’s reading ability following the intervention.
See Table 3

3. Discussion

The development of the 4M intervention is based on the
characteristics and needs of slow learners. Slow learners
require assistance that focuses on several areas, including
self-confidence, organization of specific learning resources,
relationships and interactions, and repetition of learning
material or activities (Muppudathi, 2014). The behavioral
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Figure 5
Comparison of Reading Duration Between Pretest and Posttest

20

Duration of reading (in minutes)

Pre-test (A1)

Past-test (A2)

Sessions

approach in the 4M intervention facilitates the charac-
teristics of slow learners who need repeated practice to
master learning materials effectively (Singh, 2024).

In the 4M intervention, the training process focuses
more on repeating the material. This aligns with Asri
and Nuroh (2023), who stated that slow learners have
difficulty following lessons and need repetition and more
time to master a skill. Slow learners also find it easier to
understand concrete material that is presented directly
(Nengsi et al., 2021).

Repetitive activities and exercises can reinforce learn-
ing, improve retention, and promote mastery of new skills
in slow learners (Hafidah & Rukli, 2022). In addition, rep-
etition helps slow learners develop fluency by increasing
their familiarity with the text, which, in turn, improves
their ability to read accurately and fluently with expres-
sion. This is especially important for slow learners who
struggle with decoding and word recognition (Shanahan,
2020) and need more time to master learning (Asri &
Nuroh, 2023).

Another positive impact of activity repetition for slow
learners is the promotion of motivation and self-confidence.
Slow learners who receive positive reinforcement and feed-
back will gradually develop an interest in the learning
process and a sense of achievement (Borah, 2013). Im-
provements in academic ability can boost self-confidence
among slow learners (Singh, 2024). This indicates that
the process of repeating material and activities in the 4M
intervention can meet the mentoring needs of slow learn-
ers, in line with (Muppudathi, 2014), who stated that slow
learners need mentoring to improve their self-confidence.

The selection of 69 concrete vocabulary words pre-
sented on the intervention flashcards aligns with slow
learners’ characteristics of having a better grasp of con-
crete information (Hochreiter et al., 2023). Concrete
vocabulary is more readily encountered in the daily lives
of slow-learning students, making it easier for them to
assimilate new information with what they have learned
previously (Darwanti et al., 2024). This accommodates the
characteristics of slow learners, who have below-average
cognitive capacities—a condition that can make it difficult
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Table 2

Observed Progress in Reading Accuracy Across Intervention Sessions

No.  Session Observation Results
The participant could read 16 words accurately; 53 words were still inaccurately read, with a total duration of
1 Pretest .

15 minutes, 35 seconds.

1. The participant could read 49 words accurately and made mistakes in 20 words, with a total duration of 90
minutes.

2. The participant did letter-by-letter spelling for several words and failed to read some words.

3. The participant could not read “ng” placed in the middle and end of words (e.g., reading “telinga” as “tela,”
“semangka” as “sema,” and “udang” as “uda”).

5 Intervention (1st Meeting) 4. The pa’l’rtlupant could. nqt read ‘m placed in the middle of the word (e.g., reading “rambut” as ‘“r-a, ra,

m-b..." and not continuing reading).

5. The participant experienced substantial difficulty with consonant clusters (e.g., “wortel”).

6. The participant had difficulty reading words consisting of three letters and monosyllabic words (e.g., reading
“rok” as “roka”).

7. The participant could not read vowel-initial words.

1. The participant could read 50 words accurately and made mistakes in 19 words, with a total duration of 80
minutes.

3 Intervention (2nd Meeting)z' §ome words.that could not be spelled by sylla.bles“m th”e fIrSE meetm’%,r coulc{l be s';v)elled“ as sud'lv (despite being
inaccurate) in the second meeting (e.g., reading “atap”’ as “a-ta-pe” and “obat” as “o-ba-te”).

3. The participant did not exhibit a significant difference in reading method compared to the previous meeting.

1. The participant could read 54 words accurately and made mistakes in 15 words, with a total duration of 80
minutes.

2. For certain words, the participant could already read without spelling (e.g., “bola” and “cahaya”).

4 Intervention (3rd Meeting) 3. The participant’s spelling and reading skills improved (e.g., the participant could not read the word “wortel”
in the first meeting, but could read it as “worter” in the second meeting and then correctly read it as “wortel”
in the third meeting).

1. The participant could read 60 words accurately and made mistakes in nine words, with a total duration of 70
minutes.
2. The participant could read 36 words without spelling.

5 Intervention (4th Meeting) 3. The participant still had difficulty in reading words with the infix “ng” and consonant-ending words (e.g.,
reading “semangka” as “se-ma-eng-ka,” “wayang” as “waye-eng,” “telur” as “telu-er,” and “obat” as “o-ba-
te”).

1. The participant could read 63 words accurately and made mistakes in six words, with a total duration of 59
minutes.

6 Intervention (5th Meeting) 2. The.part“|C|pant Stl,l,l ha(i difficulty in r”ea‘c‘ilng WO:CIS V\{fth the |nfv|,x“ ng ”and Af:onsona:,nt-en(:l‘}ng v:/'ords“(e.g.,
reading “semangka” as “se-ma-eng-ka,” “wayang’ as “waye-eng,” “telur” as “telu-er,” and “obat” as “o-ba-
te”).

1. The participant could read 68 words accurately and made mistakes in one word, with a total duration of 50
minutes.

7 Intervention (6th Meeting) 2. The participant could read 45 words without spelling.

3. The participant mistakenly read “lalat” as “lanlan.”
8 Posttest The participant read 69 words accurately, with a total duration of 10 minutes, 23 seconds.
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Table 3
Comparison of Reading Difficulties: Pretest and Posttest Observations

50

Pretest Observations

The participant could read only 16 words from the flashcards.

The participant made approximately 3-5 errors during the word-construction stage
using letter manipulatives, including incorrect letter order and letter omissions (e.g.,

pensil constructed incorrectly).

Vocabulary reading relied on spelling individual letters, and the participant was

unable to read the words as complete units.

The participant was unable to read words containing “ng” in the middle or at the

end of words (e.g., telinga).

The participant was unable to read words with the letter m inserted in the middle.

The participant was unable to read words ending with the consonants t, r, |, or n

(e.g., lalat, telur).

The participant was unable to read words containing adjacent consonants (e.g.,

wortel).

The participant was unable to read three-letter or monosyllabic words (e.g., rok).

The participant was unable to read words beginning with a vowel (e.g., obat).

Posttest Observations
The participant read all 69 words accurately.

The participant was able to arrange the letter manipula-
tives in the correct order according to the target words.

The participant was able to segment words into syllables
and read them accurately.

The participant was able to read words containing “ng”
in the middle and at the end.

The participant was able to read words with the letter m
inserted in the middle.

The participant was able to read words ending with the
consonants t, r, |, and n.

The participant was able to read words containing adja-
cent consonants.

The participant was able to read three-letter or monosyl-
labic words.

The participant was able to read words beginning with a
vowel.

to follow complex instructions (Hochreiter et al., 2023).

The 4M intervention also applies the concept of scaf-
folding, which involves adjusting the level of support by
simplifying tasks, breaking them down into smaller parts,
or demonstrating the use of simple tools (Anggadewi,
2017). This process can be carried out by peers, teach-
ers, or more skilled adults and adjusted to the student’s
performance (Puntambekar, 2021). Each individual has
their own limits in cognitive functioning, known as the
zone of proximal development (ZPD). At certain limits,
individuals require assistance or guidance from more com-
petent people (Puntambekar, 2021; Wass et al., 2011).
This concept is suitable for application in learning for
slow learners, who must exert more effort to maintain
focus and motivation and take more time to understand
the material than their same-age peers.

This study is easy to implement and replicate by educa-
tion and health practitioners (e.g., teachers, psychologists,
therapists) because the tools and materials are simple and
readily available. In addition, the activity of arranging
display letters can attract children who enjoy activities
involving hand movements.

3.1 Limitations

This study has limitations, specifically related to the 4M
intervention used. This intervention process did not in-
volve parents or teachers. Therefore, changes in the partici-
pant’s reading accuracy might stagnate or decline after the
intervention program ends. Moreover, the participant’s
parents were not fully aware of their role in providing
intensive support for the child’s efforts to improve reading
accuracy.

This study is a single-case study, so the intervention
might not yield the same results when applied to a larger
number of participants with different initial reading abil-
ities. The research module did not include intervention
instruments, so the researcher designed the intervention
tools and materials with reference to the module. This
condition might lead to differences in results with previous
studies because the instruments were not the same. Lastly,

qualitative assessment (performed through observations)
was conducted by the principal researcher alone, without
the assistance of other observers, so the data were not
triangulated.

4. Conclusion

The 4M intervention program can improve reading ac-
curacy in slow learners with reading difficulties. The
intervention resulted in several changes in the participant:
1) increasing reading accuracy from 23.2% in the pretest
to 100% in the posttest; 2) reducing the number of reading
errors and increasing reading accuracy across interven-
tion sessions; 3) changing the participant’s reading style
from letter-by-letter reading to syllable spelling; and 4)
reducing the duration of reading by 5 minutes, 12 seconds
(comparison between pretest and posttest).

In this case study, the improvement in reading ac-
curacy remained limited to vocabulary in the research
module, which consisted of concrete words. During the
intervention, the participant experienced a gradual im-
provement in reading accuracy. This began with seeing
and arranging letters one by one without forming words,
then progressed to spelling skills, until the student could
read words accurately. Therefore, slow learners with read-
ing difficulties should be given material repeatedly and
consistently.

4.1 Implications

This study has both theoretical and practical implications.
Theoretically, it can serve as an additional reference in
understanding and handling cases of slow learners with
reading difficulties. Practically, this research intervention
can be applied or replicated by education and health
practitioners to improve the reading skills of students
with reading difficulties.

4.2 Recommendations
In the future, researchers can develop additional interven-
tion programs that focus on teaching skills in the class-



Gadjah Mada Journal of Professional Psychology (GamaJPP)

room, so that teachers can apply alternative teaching meth-
ods to slow-learning students. Additionally, the 4M inter-
vention program, facilitated by psychologists/therapists,
can yield optimal results when parents and/or teachers
participate and provide consistent, continuous assistance.

Practitioners can apply the 4M method as an individ-
ual intervention program for slow-learner clients, with the
goal of improving reading accuracy. For optimal results,
the intervention can be carried out in a quiet room with
minimal distractions, given that slow-learning students
have short attention spans.
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