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Abstract
The purpose of this study is to determine the effectiveness of using songs to teach students with intellectual disabilities to
tell time. It followed a multiple-probe, across-subject design with a probe phase, which is a single-subject research design.
The participants were three 17–19-year-old female students with mild intellectual disabilities who could not read clocks.
They were taught to read analog clocks at full, half, and quarter past hours. Graphical analysis was used to analyze the data
on the effectiveness of teaching through songs. At the end of the study, it was evaluated whether the students could read
clocks without singing. Social validity data were collected from the students and their teachers. The findings show that all
three students could learn to read clocks through songs and could tell the time correctly without songs. In the social validity
data, the students stated that they were able to learn to tell time easily without getting bored and they wanted other
lessons to also be taught through songs. The teachers stated that the students participated in the lesson more willingly than
usual and that they enjoyed learning to tell time.
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1. Introduction
The ultimate goal of education for individuals with intellectual disabilities is for them to be
able to live independently (AAMR, 1992) so should provide these students with the necessary daily,
social, professional, and academic skills. Mathematical literacy is also among these academic skills,
namely telling time, the focus of this study.
1.1. Conceptional Framework
Mathematical literacy is important for daily life, for example using money, learning prices,
numbering, weighing, and telling time. These skills are integrated with others, so they are among the
most important for students with intellectual disabilities.
Among mathematical skills, telling the time is one that we use on a daily basis for planning
the day and keeping a schedule. For students with intellectual disabilities, this skill allows them to be
on time to take medications, go to school or work, and follow bedtime and mealtime routines.
Crouch et al.’s (1984) study mentions three employees with intellectual disabilities who were fired
since they could not start and finish work on time. Hence this skill can have a significant impact on
students’ lives.
Students with intellectual disabilities have difficulties learning abstract concepts, including
time (Alptekin, 2019; Eripek, 2003; Gürsel, 2010; Tekin-İftar et al., 2008). Telling time involves
abstract concepts such as seconds and minutes. Hence this skill is usually taught with increasing
abstraction and precision: full hour, half hour, quarter hour, five minutes, and minute (Heller, 2001).
These concepts are usually learned slowly by students with intellectual disabilities, so teaching this
skill requires greater attention to the learning process and teaching methods (Alptekin, 2019; Gürsel,
2010). In the literature, systematic teaching methods are most common for teaching students with
intellectual disabilities to tell time.
Some mathematical skills can be taught through song, which makes the learning experience
more lively, enjoyable, and dynamic. Students are more motivated because they actively participate
and has a result, retain new skills (Brewer, 1995; Dunlap & Lowenthal, 2010; Kömür et al., 2005; Van
Der Linde, 1999).
The most basic objectives of mathematics teaching are that students should enjoy
mathematics and trust their skills (Cantürk & Başer, 2008). The data from the Trends in International
Mathematics and Science Study (TIMSS) show that students perform better when they enjoy the
lessons. The 2011 TIMSS revealed that the frequency of practices for holding students’ interest
significantly improved learning (Büyüköztürk et al., 2014). Specifically, teaching through songs can
improve students’ mathematical abilities (An et al., 2014; Cavanaugh, 2005).
1.2. Related Research
There are few studies in the literature on teaching individuals with intellectual disabilities to
tell time. Barcott (1973) taught this skill to 16 students in five special education classes, which
resulted in students telling the time correctly 18% more often. In Smeet et al.’s (1985) study, four
children all learned to tell time with an appointment activity. Dağseven’s (2001) study with four
students showed that direct instruction was more effective than stepped instruction for teaching
telling time and adding. Horn et al. (2006) compared the effectiveness of raising hands and reaction
cards in teaching three secondary school students to tell time. Using reaction cards resulted more
active engagement and less inappropriate behavior. Applegate et al. (2008) showed that auditory
and visual feedback presented via a computer improved one student’s ability to read an analog clock.
Karabulut and Yıkmış (2010) showed the effectiveness of simultaneous prompting in teaching three
students to read clocks at full, half, and quarter hours. Tufan et al. (2020) showed that direct
instruction was effective in teaching the skill of distinguishing full hours.
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Other studies focus on teaching through songs, for example foreign languages (Akbary,
Shahriari, 2018; Arleo, 2000; Batdı and Semerci, 2012; Hadi, 2019; Köse, 2012; Modiri, 2010; Tegge,
2015; Sulaymonova, 2019), science (Governor et al., 2013), reading (Aslan, 2015; Iwasaki et al.,
2013), geography (Bedir, Akkurt, 2015), and mathematics (Talşık, 2013; Tan, 2016; Topcu, Bulut,
2016). Other studies deal with teaching through songs for students with disabilities (Samokhin et al.,
2017; Simpson & Keen, 2010). More specifically, other studies cover songs to teach students with
intellectual disabilities daily life skills (Ertekin et al., 2017; Sazak & Özbey, 2016), self-care (İneci,
2016; Kırşehirli, 2011; Ünal et al., 2016), and life sciences (Zelyurt, 2015).
1.3. Purpose of the Study
Songs can be used to teach students with and without intellectual disabilities. The current
study’s purpose to evaluate the effects of teaching students with intellectual disabilities to tell time.
This will make a contribution to the literature by expanding both dependent and independent
variables and participant characteristics. It is also hoped that it will be useful to teachers working in
this area. In line with the study’s main purpose, we address the following questions.
a) Is teaching the skill of telling time to individuals with intellectual disabilities through songs
effective?
b) Can the skill of telling time be subsequently performed independently without songs?
c) What are the views (social validity) of the students participating in this study?
2. Methods and Materials
2.1. Research Design
This study follows a multiple-probe across-skills design with a probe phase. This is a singlesubject research design. This design aims to repeat the effect of the independent variable on the
dependent variable in at least three skills in order to evaluate its permanence (Tekin-İftar and
Kırcaali-İftar, 2013). Regarding internal validity, the participants’ families and teachers were
interviewed. Participants were asked not to do outside study on telling time.
The independent variable was teaching through songs. The implementer modeled the skill be
performed while singing. Without aiming to make students sing or memorize the song. The skill was
taught based on the song’s ability to attract attention and lengthen memory retention. The
dependent variable of the study was students’ ability telling the time for full hours, half hours, and
quarter past the hour.
2.2. Participants
The participants were three 17–19-year-old female students in a special education class at a
vocational high school. All have mild intellectual disabilities. Pseudonyms are used for ethical
reasons. Permission was obtained from the families for the students to participate in the study. The
participants all met the prerequisites since they had the ability to:
1. follow simple instructions,
2. focus on the activity for at least five minutes,
3. read numbers 1–12,
4. distinguish numbers 1–12 from other numbers,
5. distinguish the concepts of long and short, and
6. distinguish the concepts of full, half, and quarter.
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2.3. Setting and Materials
The study was conducted in the participants’ classrooms after the end of their lessons.
Teaching and evaluation sessions were done using a model clock in front of the smart board. After
teaching, the students’ ability to tell time without the song was evaluated using the wall clock in the
classroom. Teaching and evaluations were carried out in two sessions, three days a week. During the
study, this skill was not otherwise taught to the students.
The model clock used in the study was made from a circular piece of cardboard with a radius
of 40 cm. The hour and minute hands could be easily rotated by hand and seen clearly. The same
examples were shown on the same model clock for all three students in the teaching sessions. A list
of the examples to be used was given to the implementer. A laptop computer was used to play the
song and a smartphone was used to record all the interventions.
2.4. Intervention Process
The researcher prepared the lyrics to teach full, half, and quarter past hours. The song was
prepared by replacing the lyrics of an existing song, in collaboration with the school’s music teacher.
The intervention process comprised the pilot study, baseline sessions, teaching sessions, daily and
multiple probe sessions, and generalization sessions.
The pilot study was carried out with a participant, Sema, who has similar characteristics to
the study participants. Sema was taught to read full hours through songs over four sessions. The pilot
study and subsequent sessions were carried out in the same way.
Baseline sessions continued until stable data were obtained during three consecutive sessions for
each student.
The participants’ data were collected using the single-opportunity method. Responses to the
question “What time is it?” were recorded on the form for “Data Registration Form of Probe
Sessions.” The implementer did not respond to either correct or incorrect answers. The following
steps were followed in teaching sessions.
1. The implementer introduced the materials and the name of the activity.
2. The implementer told the student, “Today, we will study the skill of telling time through
songs. Shall we listen to our song?”
3. After the student agreed, it was ensured that the student listened to the song played on
the laptop computer.
4. The student was verbally reinforced when she listened to the song carefully.
5. The implementer told the student to watch and listen carefully.
6. The implementer showed the steps of telling time on the model clock along with the
lyrics (e.g., when the hour hand was stopped at two, the hour hand was left at two on
the model clock while saying “two”; when the minute hand was stopped at 12, the
minute hand was left at 12 on the model clock while saying “12”).
7. The student was verbally reinforced when she watched and listened to the implementer
carefully, for example, “Well done, you listened and watched very carefully.”
8. The implementer presented a stimulus to the student by saying, “Now, while I am singing
the song, you’re going to show me the steps of the time-telling at the same time on the
model clock, are you ready?”
9. After the student said she was ready, the implementer gave the instruction “Let’s say the
time” and played the song.
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10. While verbally reinforcing correct behaviors, the implementer corrected errors when the
student did not respond or gave an incorrect response.
11. After correcting errors, step 9 was repeated, and while verbally reinforcing correct
responses.
12. The study was stopped when the student gave an incorrect response. The implementer
thanked her for participating.
Teaching was continued until the students could tell the time consistently for three
consecutive sessions. In daily probe sessions, the students’ performances were evaluated, except for
the first teaching session. Daily probe sessions were held in the same way as pre-teaching probe
sessions. A multiple probe session was held for all skills after the criterion was met in the target skill
and stable data were obtained in three consecutive probe sessions. The multiple probe session was
conducted in the same way as the pre-teaching probe session. The generalization session was held
using the wall clock in the classroom.
The data from the generalization sessions were evaluated with the pretest–posttest
application. Before starting the intervention process, probe data for the subjects’ target skills were
collected by the implementer in the generalization setting. These sessions were held in the same way
as the pre-teaching probe session.
2.5. Data Collection Tools
The data obtained from the baseline of the research, daily, collective probe, and
generalization sessions were collected using the “Inspection Sessions Data Record Form”. The data
obtained from the teaching sessions were collected with the “Teaching Sessions Data Record Form”.
The inter-observer reliability data of the research were collected with the “Inter-Observer Reliability
Form”.
2.6. Data Collection and Analysis
Effectiveness, social validity, and reliability data were collected and analyzed. The data for
the target skills were analyzed using a line graph and the generalization data were analyzed using a
bar graph. The social validity data were analyzed qualitatively. The effectiveness and social validity
data were collected by the implementer. The research data were collected and analyzed by
examining the video recordings taken during the teaching and probe sessions. The social validity data
were collected from the participants and their teachers. Social validity questions included, for
example: What did this study provide you? What were the changes you observed in your students
after this study? Social validity questions were evaluated through content analysis.
Inter observer agreement data were collected by a special education teacher with a Master’s
degree in special education. Reliability data were collected from 30% of the sessions. Both these
randomly-selection sessions, the observer and the implementer both examined the recordings and
scored them. The interobserver reliability coefficient was calculated using this formula: Agreement /
(Disagreement + Agreement) × 100. The observer randomly selected procedural adherence data and
evaluated data for the teaching and probe sessions. During the study, procedural adherence data
were collected with probe and teaching through songs procedural adherence forms. Procedural
adherence data were estimated with this formula: Observed Implementer Behavior / Planned
Implementer Behavior × 100.
3. Results
The procedural adherence data were 100% for all three participants in the probe and teaching
sessions. The interobserver agreement data were calculated separately for each participant and they
were 97% for Dilek, 100% for Buket, and 99% for Tuğba.
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Effectiveness data were collected for the baseline, intervention, and multiple probe sessions.
Dilek performed at 0% when she was asked to tell the time at full, half, and quarter past the hour on
the wall clock before the teaching sessions (Figure 1). After five sessions, she could do so
independently 100% of the time using the wall clock and without the song.
Figure 1
Dilek’s correct response percentage for the baseline, intervention, multiple probe, and generalization
sessions on the skill of telling time at the full, half, and quarter past the hour.

Note: B: Baseline

I: Intervention

M.P.: Multiple Probe

G: Generalization

Similarly, Buket could not tell time at all before the study (Figure 2). She learned to read half
hours after four sessions and after six sessions, she could read full and quarter hours. After teaching
her to tell time through songs, Buket generalized her skills of telling full, half, and quarter hours 100%
of the time, using the wall clock and without the song.
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Figure 2
Buket’s correct response percentage for the baseline, intervention, multiple probe, and generalization
sessions on the skill of telling time at the full, half, and quarter past the hour.

Note: B: Baseline

I: Intervention

M.P.: Multiple Probe

G: Generalization

Tuğba could also not tell time before the study. After four sessions, she learned to read full
and half hours and after six sessions, quarter past the hour. Like the other students, she successfully
generalized this skill with 100% correct responses.
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Figure 3
Tuğba’s correct response percentage for the baseline, intervention, multiple probe, and
generalization sessions on the skill of telling time at the full, half, and quarter past the hour.

Note: B: Baseline

I: Intervention

M.P.: Multiple Probe

G: Generalization

The social validity data were collected from the students and their teachers. All three
students said they enjoyed the study. Two of the students said, “I wish we could learn all lessons by
singing like this, we both had fun and learned.” They also stated that could now wear a watch and
tell time. The teachers indicated that teaching through songs motivated students, they could keep
their attention longer, and they had fun. Moreover, they observed that teaching through songs
increased participation and enabled the students to socialize and that one of the students
participated in the learning very enthusiastically and with pleasure, while she was silent during the
lessons.
4. Discussion
It has been recently observed that music has a significant effect on acquiring academic and
social skills (Jensen, 2006). Integrating mathematics with music does not require musical practice or
expensive equipment (Edelson & Johnson, 2003). Hence, it is quite easy to adapt songs that provide
active participation to classroom settings. This study investigated the effect of songs on learning to
tell time. This skill is one of the common functional skills in daily life. It is used for making plans,
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following a schedule, and arriving on time for work and school. Hence it is a key skill that enables
individuals with intellectual disabilities to live independently.
The literature reports that students with intellectual disabilities have difficulties learning
abstract concepts and skills, including telling time (Alptekin, 2019; Eripek, 2003; Gürsel, 2010; Tekinİftar et al., 2008). Moreover, learning one abstract idea facilitates learning others (Alptekin, 2019;
Gürsel, 2010). In this study, the skill of telling time was taught with a model clock. Teaching through
songs increased students’ motivation and encouraged learning (Dunlap & Lowenthal; 2010; Kömür et
al., 2005; Van Der Linde,1999). This method allowed the skill of telling time to be taught easily and
effectively to students with intellectual disabilities.
This study agrees with others that show songs are an effective way to teach individuals with
disabilities (Ertekin et al., 2017; İneci, 2016; Kırşehirli, 2011; Sazak & Özbey, 2016; Ünal et al., 2016;).
Zelyurt’s (2015) study on social studies found that songs were even more effective than the direct
instruction method. Hence teaching with songs is more effective than other methods. In the current
study, it was observed that the students could generalize the skills from a model to a real clock
without the song. This echoes other similar studies (Kırşehirli, 2011; Sazak and Özbey, 2016).
The social validity data shows that the participants and teachers had positive views on
learning through songs. The participants stated that they enjoyed learning through songs and that
they wanted their other lessons to be taught in the same way. The teachers indicated that teaching
through songs increased students’ attention span, they learned more quickly, and increased they
were more motivated to participate. Along the same lines, Talşık (2013) found that activities students
continued to learn through songs outside school. Students in this study emphasized that songs made
things easier to remember and made for an enjoyable learning environment.
Although attempts are made to teach telling time in primary school, our participants had not
acquired this skill, even though they attended a special education class at a vocational high school.
These three students may not be representative, but it is clear that teaching methods in primary
school were not effective, and this may be the case for other students with intellectual disabilities.
Instead, different teaching methods should be employed that make learning more attractive,
especially for teaching abstract and complex mathematical skills to individuals with intellectual
disabilities. This study’s results suggest that song should be used for a variety of mathematical skills.
5. Conclusion
Telling the time is a key skill in daily life, but it requires abstract concepts that may be more
difficult for students with intellectual disabilities. This study showed the effectiveness of teaching this
skill through songs. At the end of the study, all three students could read a real analog clock without
songs. Students learned to tell time easily and willingly. The social validity data suggest that songbased teaching in other courses would have positive effects on learning.
6. Recommendations
The study has several limitations and some suggestions can be made. It was a single-subject
study with three students with mild intellectual disabilities, and larger groups should be evaluated to
assess the generalizability of the findings. The study is limited to teaching the skills of telling full, half,
and quarter past hours. This could be expanded to include other times. Follow-up sessions could not
be held since students’ secondary education ended, so we could not evaluate whether the students
retained the skills they learned. For futures studies, follow-up will be important to track this
method’s long-term impacts.
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