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The purposes of this study were to develop a model to measure the belief in Buddhism of junior high
school students at Chiang Rai Buddhist Scripture School, and to determine construct validity of the
model for measuring the belief in Buddhism by using Multitrait-Multimethod analysis. The samples were
590 junior high school students at Buddhist Scripture School who selected using the multi-stage
random sampling. Three-Choice Situational Buddhist Belief Test (Sbbd) and Five-Scale Buddhist Belief
Test (Rbbd) were used for data collection. Data were analyzed by descriptive statistics, CFA, and
MTMM. The findings showed that 1) the results of the second order confirmatory factor analysis for

measuring the belief in Buddhism were correlated with the empirical data at a good level (Sbbd: ¥ *df =
1.141, p-value = 0.146 and Rbbd: X °df = 1.071, p-value = 0.287), and 2) multitrait-multimethod analysis
had construct validity at a good level (X °= 33.664, df = 26, p-value = 0.144, CFl = 0.999, TLI= 0.998,

RMSEA = 0.022, SRMR = 0.032, X°/df = 1.294). Both types of tests used for measuring the belief in

Buddhism had convergent validity at a high level, discriminative validity at a moderate level, and
reliability at a high level.

Key words: Belief in Buddhism, construct validity, second order confirmatory factor analysis, multitrait-
multimethod analysis.
INTRODUCTION

The Belief in Buddhism has been a factor significantly Buddhism has been associated with the life of the people
influencing the peace of the society. In other words, foralong time. Although the society has been greatly
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developed in recent years, Buddhism still has an
influence on the peace of the society (Glock, 1973). At
individual level, Buddhism teaches people to love peace
by developing their mental strength, viewing the world
based on cause and effect, treating others with kindness,
and being a mental refuge in order to face sufferings in
life with courage, and these teachings lead to a peaceful
life. At organizational level, Buddhism has laid concept
foundation, good ideology, and control of people to
behave according to the norms of society in order to build
the unity to be able to live together in peace (Dowling,
2006; Hirota, 2004). When people have a strong belief in
Buddhism, they will behave according to the teachings
strictly. As a result, the belief in Buddhism is, in indeed, a
factor that has an effect on peace in the society
(Bronkhorst, 2000).

Measuring the belief in Buddhism is a study on the
scope of the behavioral sciences since measuring on
such belief is related to ideas and individual behavior
(Pargarment, 1995; Fukuyama, 1961). The results of
previous studies indicated that measuring religious belief
faces a lack of external validity. This is mainly because
religious belief is a behavioral variable that has a wide
scope, and easy to result in measurement errors due to a
combination of several latent variables making the
composition and behavioral indicators unclear. In the
past, researchers measured several components by
using only one method of measurement—rating scale
(Hadaway and Penny, 2005). Although this research
instrument is convenient and economical to collect the
data, it is easy to be biased, and may not be appropriate
for some features or indicators of certain elements.
Measurement tools created are relatively specific since
the research directions aim at specific groups. As a
result, they cannot be used in conjunction with those of
other groups, which have different qualifications, seniority
or social contexts. Most importantly, the development of
previous measurement tools for measuring a religious
belief relied merely on examining content validity, and
therefore cannot ensure whether the measurement
results were fully met with the characteristic components
of the religious belief (Siobhan and Voas, 2011; Dowling,
2006). This challenges many researchers to solve such
problems by using the techniques of advanced statistical
analyses to analyze the development results and test the
validity of wide-scoped behavioral variable measurement
tools (Jacobs and Roodenburg, 2014; Simsek et al.,
2012; Mitte and Kampfe, 2008)

In order to develop the behavioral sciences
measurement tools to meet standard, measurement
validity is a factor that has a direct variation with other
gualities of measurement tools. Consequently, validity
quality is important for research measurement tools
(Fraenkel and Wallen, 2006). To obtain the instruments
developed for measuring wide-scope behavioral sciences
variables, researchers can determine it through statistical

analysis in two ways. First, a confirmatory factor analysis
(CFA) which is a technique that can provide evidence of
measuring variables in behavioral sciences with various
elements that are fully conformed to the theory or are
appropriate with the samples by considering consistency
of the empirical data (Sunthud et al., 2014; Marsh et al.,
2013). In addition, the importance of the elements and
indicators developed can also be confirmed through the
weight of the components (Hull and Beaujean, 2011).
Second, Multitrait-Multimethod Analysis (MTMM) is a
technique for analyzing various matrix features and ways
to measure through confirmatory factor analysis, which is
a measurement that provides precise analytical results.
This shows if the instruments can be measured according
to the traits or not. It can also indicate if the variance of
scores is a result of the measuring instrument or traits, by
considering convergent validity. The results can also
indicate if each feature can respond or suit the type of
measurement regarding the comparison of the weight of
elements. Moreover, this can also indicate which
measurement can better classify the traits in each
category by considering the discriminant validity and R?
value to consider the reliability of the traits. It can be seen
that MTMM analysis is a statistical method that could
solve the problem in the past; it could fully measure wide-
scope behavioral sciences variables with the highest
efficiency (Christian et al., 2015; Byrne, 2012; Brian and
Frederick, 2007).

Therefore, developing and testing the accuracy of the
model to measure the belief in Buddhism by applying
MTMM analysis should be concretely investigated in
order to provide information for the development and
promotion of the religious faith of the people in the
society, and for the peace of the society in the future,
especially for junior high school students at Buddhist
Scripture School who would become leaders of Buddhist
community in the future.

Objectives

Regarding the review of related literature, the purposes of
this study are to

1) develop a model to measure junior high school
students at Buddhist Scripture School, Chiang Rai
province, belief in Buddhism since the elements and
indicators of related literature are mostly specific.

2) to determine a constructive validity of the model for
measuring the belief in Buddhism of junior high school
students at Buddhist Scripture School in Chiang Rai
province by using MTMM analysis.

Hypothesis

1) Model to Validation of belief to Buddhism



Measurement Model is in the harmony with of non-
statistical significance of fit indices.

2) Model to Validation of belief to Buddhism
Measurement Model of the construct validity by the
convergent validity in weight coefficients the composition
features. The higher the coefficient of weight composition
measurement and discriminant validity in the correlation
coefficient between the feature and correlation is low.

MATERIALS AND METHODS
Belief in Buddhism

Belief in Buddhism refers to the confidence of the people towards
the Triple Gem, and the Law of Karma. As a result, people behave
based on their belief such as performing good deeds, keeping the
precepts, and practicing mindfulness meditation (Dowling, 2006).
The Buddhist belief of the people in the society can be explained by
the theory of the religiosity of Glock (1973), which explains the five
factors that make humans religious: 1) intention to provide
themselves with a better life, 2) the ideological steadfastness
towards religion, 3) joining religious ceremonies, 4) receiving
religious information, and 5) having values as a result of the above
reasons. In addition, the increasing level of faith in Buddhism of the
society, according to Hirota (2004), describes the causal
relationship of the increasing level of Buddhist faith in four reasons:
1) adherence (satisfaction in look, praise, way of life, and
consistency with the original concept); 2) receiving religious
information; 3) consideration with wisdom; and 4) trials to prove
these religious teachings. These mechanisms result in societal
belief in Buddhism.

The survey findings of previous research on religious faith
showed a variety of measuring elements both of the differences and
similarities. For example, Hayes and Pittelkow (1993) measured the
religious belief of 500 elderly Australian Christians on five elements.
This includes the belief in God, life after death, devil, hell, and
heaven using a rating scale. Meanwhile Hadaway and Penny
(2005) measured the public's faith in Christianity in the United
States on three elements—the belief in God, church and charity
using a rating scale. Also, Siobhan and Voas (2011) measured the
public's faith in Christianity of 1,600 people in England and Wales
on three elements: the belief in God, life after death, and practices
according to the teachings, using a five-point rating scale. It can be
concluded that a measurement of faith in religion is a study of the
uniqueness of each religion. It is the measurement on the
dimension of faith, and practice on the principles of the religion. As
a result, the elements of the study has no clarity on measuring
elements since the religious belief is a wide-scope behavioral
science variable. However, the synthesis results of previous
Buddhist research can summarize the elements of measuring the
belief in Buddhism into six components for conducting the research
framework: the concept of confidence in the triple gem; the concept
of Buddhist karma; adherence to Buddhist concepts/precepts;
training to avoid passions; commitment on training mindfulness;
and perseverance in the pursuit of knowledge.

All these findings revealed that previous research had not
examined the quality of the research measurement tools in terms of
construct validity which was especially important for measuring
wide-scope behaviors. This made it impossible to know if
measuring results fully met the traits required. Furthermore, the
religious belief contains many features, and each feature is
relatively different. However, previous research used only one form
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of measurement rating scale. Although this form of measurement is
convenient, economical, can collect large data, uses fewer data
collectors, and the respondents are free to choose the answer, the
measurement tool could be biased and may not be suitable for the
traits of certain elements. If we add a situational measurement tool
that has better ability to prevent biased answers from the
respondents, this will result in a suitable measurement tool that can
fit certain features. Consequently, if there is a review of the traits
and behavior indicators regarding the belief in Buddhism in terms of
measurement model, it will provide clarity, a variety of instruments
to measure the Buddhist faith in a more tangible way, and serve as
information for related personnel to use with policy planning. This
will help to promote people’s belief in Buddhism.

Multitrait-multimethod analysis (MTMM)

The findings of previous studies showed that many researchers
attempted to solve validity problems of wide-scope behavioral
science variables measuring results, and different latent variables
by using advanced statistic techniques to analyze the development
and validity testing of MTMM measurement tools (Jacobs and
Roodenburg, 2014; Simsek et al., 2012; Mitte and Kampfe, 2008).
The confirmatory factor analysis technique for MTMM analysis is
a way to test the construct validity of the invention in order to
eliminate problems or limitations of traditional analysis of
correlation. This is done by using confirmatory factor analysis to
determine the results of the traits and elements of measuring
methods to test the model in order to know how important it is for
theoretical elements. In other words, it is a way to test construct
validity by analyzing linear structure relationship for testing the
characteristic variability and measuring methods or other unique
traits aimed while studying. The analysis of MTMM can be divided
into three parts: 1) to ensure the consistency between the
measurement model and eight empirical data, statistical values, chi-
square (;{2), degree of freedom (df), statistical significance (p-

value), comparative fit index (CFI), Tucker Lewis index (TLI), root
mean square error of approximation (RMSEA), standardized root
mean square residual (SRMR), and relative chi-square (;(2/df)

which provides information for determining the validity, clarity, and
appropriateness between the measurement model and theories or
traits (Steiger, 2007); 2) to verify convergent validity from the
comparison between the weight of the elements () on traits and
the measurement method. This indicates that the variability of the
measurement scores obtained determines the result of the traits or
the methods used to measure; and 3) to determine discriminant
validity by comparing the matrix correlation coefficients and traits
measured by the similar pattern. Regarding both considerations on
validity, they provide the information on how to select appropriate
and effective measurement for each component feature and
individual components. In addition, MTMM analysis shows R? value
of each element which is the reliability of the measurement traits
(Christian et al., 2015; Byrne, 2012; Nussbeck et al., 2009; Brian
and Frederick, 2007; Millsap, 1995).

The findings of previous studies shows that MTMM analysis is a
wide-scope behavioral science validity testing which provides a
detailed, precise, and effective analysis results. For example,
Anthea et al. (2004) applied MTMM analysis to develop and test the
model of optimistic attitude measuring instruments. It was found
that MTMM analysis provides the information that shows validity of
measurement tools, as well as the appropriateness of
measurement tool model towards the traits, and this study is
consistent with Simsek et al. (2012) who used MTMM analysis to
test the validity of multiple personality measuring model of students
in Germany and Turkey. The MTMM analysis provided the
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Table 1. Discrimination and instrument reliability used for data collection.

Model Traits ltem No. t-value o
Confidence in the Triple Gem 9 1-9 2.611-6.802 0.708
Belief in the Law of Karma 9 10-18 2.514 -13.759 0.825
o Adherence to Buddhist Concepts 16 19-34 3.013-8.138 0.792
Situation Test (Sbbd) Training to Avoid Passions 10 35-44 2.913 - 12.209 0.781
Commitment on Training Mindfulness 6 45-50 3.227 - 4.892 0.690
Perseverance in the Pursuit of Knowledge 10 51-60 2.355-6.791 0.745
Total 60 1-60 2.335-13.759 0.937
Confidence in the Triple Gem 9 1-9 3.715-6.326 0.877
Belief in the Law of Karma 9 10-18 2.677 - 4.762 0.770
. Adherence to Buddhist Concepts 16 19-34 3.395-11.011 0.857

R leT R

ating Scale Test (Rbbd) i ing to Avoid Passions 10 35-44 4.236 - 8.759 0.873
Commitment on Training Mindfulness 6 45-50 8.785-11.793 0.866
Perseverance in the Pursuit of Knowledge 10 51-60 5.668 - 10.222 0.932
Total 60 1-60 2.677-11.793 0.963

t(O.DS. 58) = 1.671.

information on the measurement model in details, and indicated the
priority of each feature of the model. Also, Samuel et al. (2013)
used MTMM analysis to solve selection problems of complexed
behavior instruments. It was found that MTMM analysis provided
information to select the instruments suitable for complexed traits or
large structures. Jacobs and Roodenburg (2014) used MTMM
analysis to test the validity of the model to measure self-efficacy. It
was found that MTMM analysis provided detailed information and
was quick for determining construct validity of the measurement
model. Using MTMM analysis provides advanced analytics in
details and is more effective than any other methods to develop and
test behavioral science variable measurement of a model. As a
result, if MTMM analysis is used to develop and test the validity of
the belief in Buddhism model. This will provide clarity in Buddhist
belief study more concretely. This will also be used as data for the
development and promotion of Buddhist faith of the people in order
to promote peace of the society in the future.

Sample

The data providers of this study were the first to third year students
of academic year 2015, at Buddhist Scripture School, under the
Division of General Education, The Office of National Buddhism in
Chiang Rai province. The sample size of this study was
approximately ten times the estimated parameters in the model
(Hair et al., 2010). There were 58 factor loadings needed for
parameter estimation in the assumption model, and they were
verified for content validity by experts in Buddhism. As a result, the
minimum number of the sample would be 580 monks (58 x 10). In
this study, a sample size of 590 monks was used in this study
selected by multi-stage random sampling. The school and
classroom level were used as unit sampling. It was found that most
of the samples were 201 first year students, (34.07%), followed by
196 second year students (33.22%) and 193 third year students
(32.71%).

Instruments

The research instruments included two Buddhist belief tests for

junior high school students at Buddhist Scripture School. The first
test included 60 items of a three-choice situational Buddhist belief
test (and a measure of faith in Buddhism; the respondents have to
evaluate themselves, and the discrimination was relatively high and
the t-value was between 2.514 to 13.759) and the reliability of the
entire test (Alpha cronbach s alphas: a) was 0.937. The second test
comprised 60 items of a five-scale Buddhist belief test. The
respondents had to evaluate themselves which led to a relatively
high discrimination (the t-value was between 2.000 to 11.793) and
the reliability of the entire test (Alpha Cronbach’s alphas: a) was
0.963. Details of the instruments used to collect the data are shown
in Table 1.

Data collection and analysis

Data were collected from 590 high school students by cooperating
with Buddhist Scripture School where sample were taken manually
throughout a one-month period. The data were tested for answer
integrity prior to the data analysis.

The data analysis to determine the development of the
measurement model employed a second order confirmatory factor
analysis using Mplus 7.4 program. The consistency between the
developed measurement model and empirical data was considered
by using relative chi-square (Zzldf) that does not exceed 2 of the

p-value, CFI, TLI that was greater than 0.950, RMSEA, and SRMR
that was less than 0.050 (Steiger, 2007). It can be considered that a
model consisting of indicators and elements having structural
relationship could explain traits of the belief in Buddhism the junior
high school students at Buddhist Scripture School. After that, the
validity of the model was tested using Mplus 7.4 program. The
consistency of empirical data and convergent validity was studied
by comparing the weight of the components () between features
and the measurement method. The weight of the feature was
higher than the weight on the measurement method. This indicates
that the variability of the measurement results is not a result based
on the methods used to measure, but as a result of the features.
The discriminant validity was studied by comparing matrix
correlation coefficient of the features, which should be low, and has
no statistical significance (Byrne, 2012). It can be considered that



the developed model has construct validity, and can explain the
belief in Buddhism of the students at Buddhist Scripture School.

RESULTS

The key findings are summarized as follows:

1. The development of a model to measure the belief in
Buddhism of junior high school students at Buddhist
Scripture School.

When considering the consistency of the measurement
model with empirical data, and from the statistics used to
determine the validity of the model, the findings showed
that the measurement results on the belief in Buddhism
measured by 60 items of situational Buddhist belief test
had Chi-Square (;{2), 128.881; degree of freedom

(df),113; and p-value, 0.146. This indicated that the chi-
square had no statistical significance, so this Buddhist
belief measurement model using situational
measurement was consistent with the empirical data.
When the index was compared to the level of
Comparative Fit Index (CFI), it was equal to 0.997, and
Tucker—Lewis Index (TLI) was equal to 0.997. Both
values were and close to one. In addition, RMSEA was
equal to 0.015; SRMR was 0.029, which was less than
0.050; and relative chi - square (Q(Z/df) was 1.141, which

was less than two.

Regarding the analysis results of the Buddhist belief
measurement model measured by rating scale, it was
found that the chi — square (;{2) was equal to 120.987,

degree of freedom (df) was equal to 113, and a p-value
was 0.287. It showed that the chi - square had no
statistical significance which indicated that the model was
consistent with the empirical data. CFl was equal to
0.999, TLI was 0.999, both values were high, and close
to one. In addition, RMSEA was equal to 0.011, SRMR
was equal to 0.021, which was less than 0.050, relative
chi - square (;(Z/df) was equal to 1.071, which was less

than two.

From above analysis results, both Buddhist belief
measurement model were consistent with the empirical
data based on fit index of the model in all respects
(Steiger, 2007). This indicates that the hypotheses of the
research were correct, and this feature shows a linear
relationship from data analysis as shown in Figure 1.

2. The findings of the construct validity model of Buddhist
belief measurement model of junior high school students
at Buddhist Scripture School by analyzing MTMM.

When considering the consistency of the model with the
empirical data using statistics to determine the validity of
the model which included y = 33.664, df = 26, p-value =

0.144 CFI = 0.999, TLI = 0.998, RMSEA = 0.022,
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SRMR=0.032 and y’/df = 1.295, the findings showed
that y° had no statistical significance. Also, when

considering CFl and TLI, they were equal to is one, while
RMSEA and the SRMR were lower than 0.050 which
were according to the criteria of fit model (Steiger, 2007).
It can be said that the model was fit to the empirical data
at a good level.

Regarding the analysis of convergent validity, when
considering the standard weight coefficients on traits of
six variables measured by the Buddhism belief test, the
situation type was between 0.837 to 0.987 with a
statistical significance level of 0.010 (p-value = 0.000),
and all variables had higher standard component weight
coefficient on traits than on method of measurement
ranging from 0.105 to 0.494. This was in accordance with
the variables measured by the Buddhism belief test of six
variables rating scale at standard component weight
coefficients on traits between 0.728 to 0.863, and all
variables also had higher standard component weight
coefficients on traits than on the measurement method
ranging from 0.455 to 0.627. It can be said that the two
types of measurement had convergent validity at a high
level since the variability of 12 variables measured by
situational Buddhism belief test, and rating scale types
result from the variability of the measurement traits than
method of measurement (Christian et al., 2015). When
comparing the standard component weight coefficients
on traits measured by situational test (M1) with rating
scale test (M2), it was found that all variables measured
by situational test had higher scores than those
measured by rating scale test. In conclusion, the
situational Buddhism belief test had higher convergent
validity than rating scale test. Detailed results are shown
in Table 2.

Regarding the analysis of discriminant validity, when
considering the relationship between the traits measured
by calculating the same model, it was found that both
Buddhism belief tests had discriminant validity at a
moderate level. The correlation coefficients between
traits of 15 pairs of the six traits measured by situational
test (M1) were mostly related at a moderate level,
ranging from 0.428 to 0.761. For the traits measured by
rating scale (M2), it was found that all six traits, 15 pairs,
were mostly related between moderate to relatively high
level ranging from 0.549 to 0.815. When comparing the
correlation coefficients between situational and rating
scale test, it was found that all traits measured by
situational test were lower than those measured by rating
scale test. This indicated that situational test had lower
correlation coefficients than those measured by rating
scale (Christian et al., 2015). In conclusion, it can be
summarized that situational test had higher discriminant
validity than rating scale test.

When considering R? which represents the ability to
explain the variability of latent variables in Buddhism
belief that were coefficients of reliability of the traits
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Figure 1. Second-Step Confirmatory Factor Analysis Model a) Situation Test b) Rating Scale Test. 1) ** refers to a p-value < 0.010 2) The
number in parenthesis ( ) refers to reliability 3) The values shown in the diagram is the STDYX standardization.

Table 2. Standard component weight coefficient (B) reliability (R2) and variability for considering convergent validity.

Characteristic factors Traits Method of measurement R? Residual
CCT CBK ABC TAP CTM PPK M1 M2

Scct 0.918 0.309 0.939 0.610
Schk 0.837 0.494 0.945 0.055

M1 Sabc 0.960 0.105 0.933 0.067
Stap 0.987 0.116 0.988 0.012
Sctm 0.855 0.125 0.747 0.253
Sppk 0.931 0.302 0.958 0.042
Rcct 0.863 0.455 0.952 0.048
Rcbk 0.876 0.467 0.985 0.015

M2 Rabc 0.739 0.627 0.940 0.060
Rtap 0.742 0.563 0.868 0.132
Rctm 0.728 0.570 0.855 0.145
Rppk 0.760 0.589 0.925 0.075

% =33664, df =26, %/ df =1.205p-value = 0.144, CFI = 0.999, TLI = 0.998, RMSEA = 0.022, SRMR = 0.032.
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Table 3. Reliability coefficient (R?) and correlation coefficient for considering discriminant validity and reliability.

o Traits
Characteristic factors cCT CBK ABC TAP CT™ PPK
Reliability Coefficient R?
M1 (Sbbd) 0.939 0.945 0.933 0.988 0.747 0.958
M2 (Rbbd) 0.952 0.985 0.940 0.868 0.855 0.925
Correlation Coefficient
Scct 1.00
Scbk 0.761 1.00
Sabc 0.636 0.569 1.00
Stap 0.592 0.543 0.718 1.00
Sctm 0.489 0.428 0.619 0.612 1.00
Sppk 0.610 0.605 0.690 0.706 0.616 1.00
Rcct 1.00
Rcbk 0.815 1.00
Rabc 0.680 0.694 1.00
Rtap 0.612 0.626 0.751 1.00
Rctm 0.555 0.549 0.731 0.693 1.00
Rppk 0.651 0.638 0.754 0.726 0.748 1.00

measured by both tests of Buddhism belief, it was
discovered that these traits could explain the variability in
the latent variables of the belief in Buddhism at a high
level. R? was based on the features of the measure with a
degree of negative situations ranging from 0.747 to
0.988. In other words, these variables could explain the
unevenness in latent variables of approximately 75 to 99
percent, which is less than the traits measured by rating
scale that could explain the variability in the variables of
85 percent to 99 percent. When comparing the reliability
coefficients between the variables measured by
situational test with those measured by rating scale, it
was found that the situational test had R? in the Concept
of Buddhist Karma (CBK), and the Perseverance in the
Pursuit of Knowledge (PPK) was higher than the
variables measured by the rating scale test. However, the
Concept of Confidence in the Triple Gem (CCT),
Adherence to Buddhist Concepts/Precepts (ABC), and
Training to Avoid Passions (TAP) and the Commitment
on Training Mindfulness (CTM) were lower. It can be
concluded that rating scale test for measuring the belief
in Buddhism had higher reliability than the situational test.

In summary, both tests on the belief in Buddhism had
high construct validity. The convergent validity was at a
high level. The discriminant validity was at a moderate
level, and reliability at a high level. Detailed results are
shown in Table 3 and Figure 2.

DISCUSSION

The results of the analysis of consistency between the

belief in Buddhism model and empirical data using
Second Order CFA Model came out as predicted and the
model was consistent with the empirical data. The
situational and rating scale tests were consistent with the
empirical data at a high level based on the criteria for
determining the consistency of model and the empirical
data (Steiger, 2007). The important factors may result
from the collection of adequate and appropriate data to
test the fit of the measurement model in the context of
junior high school students at Buddhist Scripture School,
which were consistent with the findings studied by Marsh
et al. (2013). The model was fit to measure the context of
the population or sample that affects the consistency
between the measurement model and empirical data.

The standard component weight coefficients () of 17
observed variables measured by both tests showed that
the results confirmed the importance of observed
variables in latent variables. There were five consistent
latent variables except for two variables in the law of
karma that yielded different results. The results were
inconsistent just as other variables in the measurement of
the belief in Buddhism. The second latent variable
concerning the Concept of Buddhist Karma (CBK) may
be caused by the factors on different level of
understanding related to the essence of karma in
Buddhism of the students at the Buddhist Scripture
School (Dowling, 2006; Hirota, 2004) and they may have
experienced a biased situation, as well as choices on the
situational test (McAllister and Guidice, 2012). In that
situation, the choice of latent variables concerning karma
may be too confusing or beyond the level of students’
competence. For example, a student asked an abbot “I
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Figure 2. Multitrait-Multimethod analysis model. 1) ** refers to a p-value < 0.010 2) The values shown in the picture

is the STDYX Standardization.

hired a gunman to intimidate my enemy, but the gunman
missed the shot, and made my enemy’s brother die.
Would all the incidents happen to my family and that
mistaken action make me a sinner? "

In addition, the standard component weight coefficients
of latent variables on the belief in Buddhism in the
confirmatory factor analysis of the second stage of the six
variables measured by two tests confirms the importance
of different variables. This may be because of the level of
different standard component weight coefficients of

observed variables in each instrument. This may
differently confirm the analysis results of the elements at
the second stage (Sunthud et al., 2014).

The analysis of construct validity using MTMM analysis
came out as predicted. The convergent validity and
reliability were at a high level while discriminant validity
was moderate. The high-level convergent validity resulted
from the variability of scores from the Buddhism belief
measurement. It was a result of the variability of latent
variables in the model and not from measurement



methods (Byrne, 2012; Nussbeck et al., 2009). The
moderate-level discriminant validity may result, principally
from few traits and methods. The number of traits and
appropriate minimum measurement methods for
confirmatory factor analysis of MTMM include three
features and three methods. On the other hand, there
should be at least four traits and four methods and the
percentage of correct analysis should increase. When the
number of traits and measurement method increases the
MTMM design would be large (6T x 6M, 7T x 4M, etc.)
This model is a measurement of the belief in Buddhism.
This study included only two methods of measurement.
Indicators of the components or latent variables that may
cause the above were partly a result of inappropriate
element indicators elements leading to the likelihood of
accurate analysis results. Each trait should consist of at
least three indicators. Certain traits in the model of
measuring the belief in Buddhism in this study included
only two indicators, and this may be a factor resulting in
moderate-level discriminant validity (Millsap, 1995).

CONCLUSION AND IMPLEMENTATIONS

The results of this study are suggested to be
implemented on measuring the belief in Buddhism of
junior high school students at Buddhist Scripture School,
which consists of six traits and 17 observed variables,
and they were consistent with the empirical data at a high
level. Therefore, it is appropriate to use this model to
measure and assess the belief in Buddhism of students
at Buddhist Scripture School alone. If applying to other
groups which may have a different context, the
consistency with the empirical data should be checked
every time prior to the use of the model in order to obtain
an accurate information as possible which contributes to
policy planning for the development and promotion of the
belief in Buddhism in the society sustainably. In using
these two types of tests, users should emphasize that
test takers must use correct information to answer the
guestions as possible. They should stipulate the benefits
of using true information such as selecting honest people
to receive a scholarship. Another important aspect is the
time management of taking both tests. They should be
taken separately for at least one to two days so that the
test takers would not be bored or stressed, and the
conditions for the return of the tests should be placed.
For example, if the test time does not exceed 30 minutes,
they cannot submit the test. If conditions are not
established, the test takers may not pay attention which
would lead to incorrect information at a high level.
Moreover, if those involved in developing and
promoting the belief in Buddhism of junior high students
at Buddhist Scripture School need to measure the belief
to serve as a guideline in planning to improve and
promote the faith among such students who would be
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leading in the future, they should use situational test as
an instrument. However, if they need more detailed
information, they should measure five traits of the belief
in Buddhism: the concept of confidence in the triple gem,
adherence to Buddhist concepts/precepts, training to
avoid passions, commitment on training mindfulness, and
perseverance in the pursuit of knowledge with situational
and trait test. On the other hand, rating scale
measurement is suitable for measuring the concept of
Buddhist karma.

For future studies, this research is beginning to develop
and test the reliability of the model in measuring the belief
in Buddhism using Multitrait-Multimethod  Analysis
(MTMM). If there is a need for results analysis or more
detailed information, the construct validity should be
examined by the second or third order of MTMM, which
would provide details of the moderating effects to
contribute to further development of other factors that
have influence on the belief in Buddhism and a variety of
methods should be added to reduce the factors that
cause errors in the analysis model, such as carrying out
peers or teachers evaluation. Other forms may also be
used, such as CTCU which is a MTMM model since the
model has strength and resistance toward analysis errors
more than CFA-CTCM model which was used in this
study.
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This research aims at revealing whether or not footballers’ anger expression styles show an alteration
in terms of different variables. The descriptive method which is one of the quantitative research
methods was adopted as the research model. Research group consists of 154 footballers who play in 8
teams from 12 teams in fifth-group in the regional amateur league. “Personal Information Form” which
was developed by researcher in order to determine personal characteristic of the footballers and “The
State-Trait Anger Scale (STAS)”, were used as data collection tools. Unique sample Kolmogorov
Smirnov Test was used in order to see whether measurements were proper for normal dispersion. T-
test and Anova (one way variance analysis) were used to analyze and interpret the data as it was a
normal dispersion and tukey test was used in order to determine the differences among groups and
meaningfulness was determined as P>0.05. SPSS (Statistical package for social sciences) packet
programme was used to evaluate the data and find the calculated values. It can be said that the trait
anger point average of the footballers who participated in the research with (Mean=21.43), internalized
anger point average (Mean=17.18), sub dimension of anger locution, and externalized anger point
average (Mean=17,25) were low, but their controlled anger point average was mid-level with (Ort.=20.45).
Meaningful difference was found in terms of personal characteristic on trait anger and anger types of
participants’ education status, Begining Age of the Sports, Years of the playing football and Place of
Residence variables (P<0.05), whereas significant difference was not found on age, marital status,
teams, father’s job status, mother’s job status, How many teams he played on and position at which
they play variables (P>0.05).

Key words: Anger, sports, football.

INTRODUCTION

Football, known as soccer in some parts of the world, is no direct relationship between the number of goals
one of the most popular team sports, played by circa 300 scored and the points earned along a match, in the end, it
million people all over the world. It also has the highest is just necessary to score one goal more than the

global television audience in sports. In football, there is opposing team to win a match (earning 3 points) or to
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score the same number of goals for a draw (earning 1
point each). However, in most cases, scoring many goals
make possible secures the win, and therefore, this is a
major aim for each team. Of course, the opposing team
that pauses its own objectives, will try to neutralize these
efforts at the same time. This competition, this struggle, is
the beauty of the game (Villa and Lozano, 2016). People,
due to the pressure of the developing world, are
confronted with a lot of emotions daily; in different
situations such as fear, joy, sorrow, etc. One of them is
anger (Bayg0l, 1997). Anger is a natural emotion for
human (Ustun et al., 1995). Anger which is important for
human life, usually reveals the problems in the family,
work, and health. Anger is a negative sense that is
related to perception that shows variability in terms of
severity and continuity, exposure to a sensual rise and a
faulty behavior (Yavuzer, 1992).

Aggression is a multiply determined behavior
deliberately chosen for the sake of destroying or
damaging other persons or things and influenced by a
range of biological, psychosocial, and contextual factors
(Donnelly and Ward, 2015). Aggressive behaviors among
athletes have increased especially in recent years, and
this increase has affected schools that are a part of the
community (Malhiwt al., 2014). Human aggression as any
form of behaviour directed toward the goal of harming or
injuring another living being who is motivated to avoid
such treatment. The use of this definition in sport is
problematic because behaviours that are integral to
competitive success would be described as harmful or
injurious (e.g. rendering an opponent unconscious in
boxing) (Baron and Richardson,1994). Using derisive
words to others; insulting a person directly or indirectly,
and expressing anger both with spoken words and body
language (Koknel, 1986). In order to overcome anger, it
is essential to determine not to suppress or hide it. It
creates a lifelong loyalty with a major sense of
dependency and belonging due to its competitive nature,
and surprising outcome. For these reasons, football has
become a passion for people through the ages as a sport
branch that represents our impulses (Cengiz, 2014). The
aim of this study is to show the importance of football in
Turkey due to the deep interest of millions of people in it
and its ability to unite different kinds of people. Violent
and aggressive behavior in football is examined in this
study as these characters are displayed both in and
outside the pitch. The result of the study will be revealed
and recommendations will be made.

METHODS
Research model
The research is a descriptive study. Descriptive statistics are

statistical transactions that provide gathering, describing and
presenting numeric values (Blyukoztiirk, 2010).

Research group

Research group consists of 154 active athletes playing in 8 of the
12 teams in the group of 5. regional amateur league in the 2015 to
2016 football season and also are students studying at different
unversties in Turkey.

Data gathering

Firstly, existing data related to the aim of research was gotten from
the literature. Thus, a theoretical frame for the study was
established. Secondly, The State Trait Anger Scale (STAS),
developed by Spielberger (1938), was to measure participants
anger in points (Trans et al., 1997).

Data gathering devices

Devices and methods of data are given below.

Personal Information Form

Ten questioned personal information form was prepared by
researcher with the aim of forming independent variables of
research subjects and with the aim of gathering data about
personal features of 154 active athletes playing in 8 of the 12 teams
in the group of 5, regional amateur league in the 2015 to 2016
football season.

State trait anger scale (STAS)

The State Trait Anger Scale (STAS) was developed by Spielberg
(1983). The purpose is to measure sense of anger and the way it is
expressed via words and its continuity. The scale can be applied to
adolescents, adults, and groups. it consists of 40 items. However,
trait anger sub test was not translated into Turkish (Trans et al.,
1997). State Trait Anger Scale is comprised of four sub-factors.
These are; trait anger, introvert anger, extrovert anger and
controlled anger sub tests. Trait anger (first ten items) measures
anger actions and anger expressions strategies when there was no
situation which can cause anger, introvert anger test (13th, 15th,
16th, 20th, 23rd, 26th, 27th and 31st items) measures suppression
of anger on situations which can cause anger, on the other hand;
extrovert anger sub test (12th, 17th, 19th, 22nd, 24th, 29th, 32nd
and 33rd items) measures anger display and tendency to show
aggressive behaviours, and anger control sub test (11th, 14th, 18th,
21st, 25th, 28th, 30th and 34th items) measures the level of anger
control. The scale was developed in quartet Likert type and
participants were asked to choose suitable option from “No
description” to “Total description”. Thus, each sub test has its own
point. High points mean high levels of anger tendency. (Trans et al.,
1997). In this study, internal consistency index (Cronbach Alpha) of
trait anger type was found at 0.74 and expression of angry word
type internal consistency index (Cronbach Alpha) was found at
0.63.

Analyzing data

T-test and Anova tests were used to analyze and evaluate the data,
and meaningfulness was obtained as P>0.05. SPSS 21 (Statistical
package for social sciences) package programme was used on
evaluating data and finding calculated values.
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Table 1. Age, Marital Status and Team Distribution of Participant Sample Group.

Variables n %
16-18 16 10.3
19-21 38 24.7
Age 22-24 41 26.6
25-27 22 14.3
28-30 14 9.1
3lve + 23 15.0
. Maried 34 22.0
Marital Status Single 120 8.0
68 Aksaray Sports 19 12.3
Aksehir Sports 18 11.7
Anamur Municipality Sports 18 11.7
Ceyhan Municipality FK 20 13.0
Teams . S
Erdemli Municipality Sports 20 13.0
Karaman Municipality Sports 21 13.6
Konya Eregli Sports 20 13.0
Seyhan Municipali Sports 18 11.7

Personal features of research group

Data related to demographic features of football players
and their interpretations are given. In Table 1, It is seen
after examining participants’ education status that 62% of
them graduated from high school and 38% of them
graduated from University. 10.4% of the participants has
lived in the metropolis, 60.4% of them in the city, 22.7%
in the town and 6.5% of them in the village. They also
stated that while 11.1% of their fathers are officers,
22.7% of them are workers, 11.7% of their fathers are
trademen, 31.8% are retired men and 22.7% are self-
employed. While 20.8% of their mothers are working,
79.2% are not working. 10.4% of the participants’ sports
beginning age is between 5 and 7, 41% are between 8
and 10, 34% are between 11 and 13 and 14.2% are
between 14 to 16 years. For the years of the playing
footbal, 18.8% are between 4 to 6 years, 26.6% are
between 7 to 9 years, 22.7% are between 10 to 12 years,
12.4% between 13 to 15 years and 19.5% are 16 years
and above. On the number of teams played on, 21.4%
played on between 1 to 2 teams, 22.7% between 3 to 4
teams, 25.3% between 7 to 8 teams and 15.6% have
played on 9 teams and more. For the position played,
13% are goalkeepers, 19.5% are back players, 16.2%
are stoppers, 32.5% are midfielders and 18.8 are forward
players Table 2.

One-sample kolmogorov-smirnov tests

In this part, One-Sample Kolmogorov-Smirnov test table

is shown which indicates normal or non-normal
distribution for analysis that are related to anger trait and
angery word types of participant football players. In Table
3, it is seen that anger trait, introvert anger, extrovert
anger and controlled anger sub dimensions are p>0.05.
This shows us that the data are suitable for normal
distribution.

In Table 4, anger trait, introverted anger, extroverted
anger and controlled anger sub dimensions are analyzed.
Treat anger points of participants is found as X =21.43.
Accordingly, when maximum and minimum values are
considered, (minimum is 10 and maximum is 40), the
treat anger points X =21.43 is found to be lower than the
mean. So, it can be said that participants trait anger point
is low. Introverted anger points of participants is found as
X =17.18. Accordingly, when maximum and minimum
values are considered (min is 8 and max. is 32), it is
concluded that the introverted anger point is below the
mean. Extroverted anger points of participants is found
as X =17.25. When maximum And minimum values are
considered (min is 8 and max. is 32), it is concluded that
the extroverted anger point is below the mean. Controlled
anger points of participants is found as X =20.45.
Accordingly, when maximum and minimum values are
considered (min is 8 and max. is 32), it is concluded that
the controlled anger point is below the mean. In
conclusion, it can be said that participants’ anger trait,
introverted anger, extroverted anger and controlled anger
sub dimensions points are low. In Table 5, participants’
treat anger and anger wording sub dimensions point
means are analyzed by t-test in order to know whether
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Table 2. The distribution of related demographic features of participant sample group.

Personal Features of Participants n %
Education status High Sc.hool 9 62.0
University 59 38.0
Metropolis 16 10.4
. City 93 60.4
Place of residence Town 35 297
Village 10 6.5
Officer 17 111
Worker 35 22.7
Father's job status Trademan 18 11.7
Retired 49 31.8
Self-Employed 35 22.7
. Working 32 20.8
Mother’s job status No working 122 792
5-7 Age 16 104
Begining age of the sports 8-10 Age 63 410
11-13 Age 53 34.4
14-16 Age 22 14.2
4-6 Year 29 18.8
7-9 Year 41 26.6
Years of the playing football 10-12 Year 35 22.7
13-15 Year 19 12.4
16 and + Year 30 19.5
1-2 Teams 33 214
3-4 Teams 35 22.7
How many teams he has played 5-6 Teams 39 25.3
7-8 Teams 23 15.0
9and + 24 15.6
Goal Keeper 20 13.0
Back 30 19.5
Position he plays Stopper 25 16.2
Midfielder 50 325
Forward 29 18.8

Table 3. One Sample Kolmogorov-Smirnov test that indicates trait anger and anger wording types of participants.

Parameters Trait anger Introvert anger Extrovert anger Controlled anger
n 154 154 154 154
Mean 21.43 17.18 17.25 20.45
Std. Deviation 4.79 3.62 4.04 4.42
Kolmogorov-Smirnov Z 1.07 0.87 1.06 1.20

p 0.19 0.43 0.21 0.10
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Table 4. Participants’ results related to anger trait, angry words types scale subdimesions with total point.

Parameter n Mean Ss Min Max Max. and Min. points
Anger trait 154 21.43 4,79 10.00 34.00 10-40
Introverted anger 154 17.18 3.62 10.00 27.00 8-32
Extrooverted anger 154 17.25 4.04 9.00 36.00 8-32
Controlled anger 154 20.45 4.42 9.00 32.00 8-32

Table 5. T- test results of participants education status variable of trait anger anger wording types scale subdimesions.

Parameter Participants n X Ss Sd F P

Trait anger LHJEC;;T;N gg ;igg ‘51:?1; 152 5.058 0.442
Introverted anger E:?Icef;:;o' 22 i;:g? gg? 152 1.450 0.027*
Extroverted anger E:f’lcefg:;c" 22 i;ég 222 152 0.494 0.550
Controlled anger LHJECeSr;T;OI 2; ;822 j;g 152 1.576 0.857

they are different in terms of educational variable. At the
end of the analysis, introverted anger dimension point
mean is X =17.69 for high school graduate players and X
=16.37 for University graduate players.

While there is no meaningful difference for anger trait,
extroverted anger and controlled anger, a meaningful
difference for introvert anger is found in terms of
introverted anger dimension as for education status
variable (F:1.45; p>0.05). In Table 6, participants’ anger
trait and anger wording sub dimensions point means are
analyzed by F-test (Anova) in order to know whether they
are different in terms of place of residence variable. At
the end of the analysis, extroverted anger sub dimension
point mean is X =16.0 for those who mostly lived in the
metropol, is X =17.29 for those who mostly lived in city,
and is X =16.77 for those who mostly lived in town and is
X =20.70 for whom mostly lived in the village. While there
is no significant difference for trait anger, extroverted
anger and controlled anger, a significant difference for
introver anger was found in terms of place of residence
variable (F:2.57; p>0.05). In Table 7, participants’ anger
trait and angery words sub dimensions point means are
analyzed by F-test (Oneway Anova) in order to know
whether they differ in terms of sports beginning age
variable. At the end of the analysis, anger trait sub
dimension point mean is X =18.5 for those who started
playing sport between 5 and 7, are X =22.2 for those who

started playing sport between 8 and 10, are X =21.92 for
those who started playing sport between 11 and 13 are X
=20.13 for those who started playing sport between 14
and 16. A significant difference was found in terms of
anger trait dimension for sport starting age variable
(F:3.328; p>0.05). In Table 8, participants’ anger trait and
angery words sub dimensions point means are analyzed
by F—test (Oneway Anova) in order to know whether they
differ in terms of years of playing football variable. At the
end of the analysis, controlled anger sub-dimension point
mean is X =18.65 for those who have played for 4 to 6
years, is X =19.70 for whom has played for 7 to 9 years,
is X =20.80 for whom has played for 10 to 12 years, is X
= 22.15 for whom has played for 13 to 15 year and is X
=21.73 for whom has played for 15 and + years. A
meaningful difference was found in terms of anger treat
dimension as for years of the playing football variable
(F:3.027; p<0.05).

RESULTS AND DISCUSSION

Anger trait and anger words of the participants’ average
scores of the subscales in the survey was found out. At
the end of this evaluation, as the footballers’ anger trait
point mean is 21.43, introverted anger point mean, anger
wording sub dimension, is 17.18, extroverted anger type
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Table 6. F - Test results of participants’ place of residence variable of trait anger anger wording types scale subdimesions.

Parameter Participants n X Ss Sd F P Difference
Metropolis 16 19.68 3.02
. City 93 21.55 5.28
Trait anger Town 35 20.94 412 150 2.573 0.056 No
Village 10 24.80 2.52
Metropolis 16 16.18 2.63
City 93 17.59 3.80
Introverted anger Town 35 16.20 3.42 150 2.144 0.097 No
Village 10 18.50 3.10
Metropolis 16 16.00 2.78
City 93 17.29 4.29 4-1
Extroverted anger Town 35 16.77 365 150 3.230 0.024 4.3
Village 10 20.70 3.09
Metropolis 16 21.75 5.06
City 93 20.29 4.16
Controlled anger Town 35 21 14 471 150 2.327 0.077 No
Village 10 17.50 3.77

Table 7. F-test results of participants’ sport beginning age variable of trait anger anger wording types scale sub-dimesions.

Parameter Participants n X Ss Sd F P Difference
5-7 Age 16 18.56 4.68
Trait anger 8-10 Age 63 22.20 5.19
11-13 Age 53 21.92 3.39 154 3328 0.021 12
14-16 Age 22 20.13 5.74
5-7 Age 16 15.50 2.94
8-10 Age 63 17.65 3.26
| 154  1.87 A N
ntroverted anger 11-13 Age 53 1743 334 5 879 0.136 o
14-16 Age 22 16.50 5.18
5-7 Age 16 16.00 3.18
Extroverted anger 8-10 Age 63 17.28 411
154 .62 . N
11-13 Age 53 17.43 3.39 >4 0625 0600 °
14-16 Age 22 17.68 5.67
5-7 Age 16 22.87 4.30
8-10 Age 63 20.55 4.44
Controlled anger 11-13 Age 53 20.03 387 154 2.225 0.088 No
14-16 Age 22 19.40 5.27

point mean is 17.25 and controlled anger type point mean
is 20.45, it is understood that point means are low when

max. and min. values are considered. This study shows
no parallelism with Temel's PhD thesis (2015) on
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Table 8. F-test results of participants’ years of the playing football variable of trait anger anger wording types scale sub-dimesions.

Parameter Participants n X Ss Sd F P Difference
4-6 29 22.75 4.39
7-9 41 21.82 4.24

Trait anger 10-12 35 20.17 4.08 154 1.376 0.245 No
13-15 19 21.78 5.18
15 + 30 20.86 6.08
4-6 29 16.93 4.23
7-9 41 18.39 3.45

Introverted anger 10-12 35 15.94 3.85 154 2.397 0.053 No
13-15 19 16.78 2.67
15 + 30 17.50 3.05
4-6 29 18.55 4.74
7-9 41 17.75 3.38

Extroverted anger 10-12 35 15.97 3.43 154 2.149 0.078 No
13-15 19 16.26 3.66
15 + 30 17.46 4.69
4-6 29 18.65 4.02
7-9 41 19.70 3.81

Controlled anger 10-12 35 20.80 3.73 154 3.027 0.020 2-3
13-15 19 22.15 5.25
15 + 30 21.73 5.13

physical education teachers for thier anger point average
which is at mid level, however, it is concluded that this
study shows parallelism in that controlled anger and
extroverted anger sub dimension point scale is low. In
another study done by Temel et al. (2015), it shows no
parallelism with this study in that participant teachers’
anger trait point mean and controlled anger point mean,
one of the anger trait and angery words sub dimension,
are at mid level but it shows parallelism in that introverted
and extroverted anger point means are low. When anger
trait and angry words types were analyzed, significant
difference can not be found on footballers’ age, marital
status, teams they played, Father’s Job Status, Mother’s
Job Status, How many teams he has played and position
he plays. But, according to the players’ education status,
it can be concluded that players who graduated from high
school could not control their anger as well as players
who graduated from university could not keep the anger
inside. It can be said that education has an important
effect on anger control.

The study done by Yildiz (2008), showed that no
parallelism difference between footballers’ education
status and Introverted Anger were not found. On the
other hand, it shows that there was significant difference
between footballers’ education status and trait anger,

controlled anger and extroverted anger. According to the
footballers’ place of residence, footballers living in the
village displayed their anger more easily than the
footballers living in the town. That's why there is an
important effect of the social environment on anger. The
study done by Yoéndem et al (2008) shows that there is a
meaningful difference between the point mean of
students who live in cities and students’ who live in the
big cities. So, although there is no parallelism with this
study about trait anger and extroverted anger, there is a
parallelism between this study and introvert anger of
Yondem et al. study. According to the footballers’
begining age to the sports, Levels of the footballers’
anger between 5 to 7 years are lower than footballers’
between 8 to 10 years in terms of their anger levels. This
is beacuse they had just started, and the initial
excitement was still at play. But it can be said that those
who were neither too new nor too old, had higher anger
levels (8 to 10 years), because they were adolescents;
and their age influenced their anger management. The
study done by Yildiz (2008) doesn’t show parallelism with
this study. Because there is no meaningful difference in
terms of the footballers’ anger trait, intoverted anger,
extroverted anger and controlled anger. Finally,
according to the duration of the footballers playing, it can
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be said that footballers having played for 7 to 9 years
compared to footballers having played for 10 to 12 years
can not control their anger in terms of controlled anger.
According to Turker's study (2010), there were no
significant difference between teachers whose mission
time is different and trait anger, introverted and controlled
anger. This result doesn’t show parallelism with this study
being done.
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Worldwide, women representation in management and leadership positions is marginal. Despite
immense academic advancement by women, few of them do advance to management positions. In
Kenya, women make up a critical portion of human resource base. However, they are grossly
underrepresented at leadership positions. This situation is reflected in school leadership positions as
well, including headship of schools. Unless the gender gaps in management and leadership positions
are addressed, the talent of high skilled women would be underutilized and there might be a
reproduction of gender inequality across generations. The purpose of this study was to examine the
factors hindering the deployment of female teachers to headship positions in public primary schools.
The main objective of this study was to establish the extent to which the two-thirds gender policy was
being applied in deployment of female teachers to headship positions. This study was conducted in
Nambale Sub-county. Descriptive survey desigh was used in this study. Out of a study population of
519 respondents comprising 45 head teachers, 45 deputy head teachers, 427 teachers drawn from 45
public primary schools in Nambale Sub-County, the District Education Officer (DEO) and District Quality
Assurance and Standard Officer (DQASO), stratified sampling technique was employed to select 35
head teachers, 35 deputy head teachers and 196 teachers. Saturated sampling was used to select the
DEO and the DQASO. Therefore, a sample size of 268 respondents, representing 52% of the study
population was used in this study. Questionnaires, interview schedule guide and document analysis
guide were used as instruments of data collection. Quantitative data were analyzed using frequency
counts and percentages. Findings from the study revealed that the Ministry of Education provided for
equal opportunities in terms of deployment but the two-thirds gender policy was not applied in
deployment of teachers to school headship. Based on these findings, the study proposed that the
Teachers Service Commission should come up with clear and precise deployment policies expressed in
writing so that their compliance can easily be checked and the Ministry of Education should design a
mechanism for implementing the two-thirds gender policy in deployment of teachers to headship
positions.

Key words: Deployment to headship positions, female teachers, public primary schools.

INTRODUCTION

Globally, more women than ever are entering the labour almost all countries are primarily held by men. Female
force but majority of the top management positions in managers tend to be concentrated in lower management
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positions and have less authority than men (Akpnar-
posto, 2012; Australian Government, 2011; Barmao,
2013; Elborg-Woytek, 2013).

In spite of significant advances which women have
made in many areas of public life in the last two decades
in areas of education, they remain severely under-
represented and are therefore still a long way from
participating on the same footing as men in management
and leadership of public educational institutions. In the
year 2012, the global female labour force was estimated
at 1.3 billion, about 39.9% of the total labour force, but
greatly underrepresented in decision making and
leadership in all areas. The consequence of this gender
gap in leadership is that women do not participate fully in
decisions that shape their lives, and therefore the
countries are not capitalizing on full potential of almost
one half of worlds human resource available (ILO, 2012;
Morley, 2013; World Bank, 2012).

World over, women have become the new majority in
the highly qualified talent pool. In Europe and USA,
women account for approximately six out of every ten
University graduates and in the UK women represent
almost half of the labour force (Davies, 2011). However,
in U.S.A there is a paucity of women in executive roles
(Elly et al, 2011; Kochanowski, 2010; Seliger and
Shames, 2009). Although teaching profession in
European countries is dominated by women, more so in
public primary schools, their participation rate at senior
management level is very low (Vassiliou, 2010).

In Uganda, women are still the minority as both heads
and deputy head teachers despite the Ugandan
constitution of 1995 stating that women shall have a right
to equal treatment with men in regards to opportunities in
political, economic and social activities. Although women
have made important advances in upgrading their
academic qualifications making them eligible for
promotion to leadership positions, men still dominate
administrative positions as both deputy and head
teachers in public primary and secondary schools
(Kagoda, 2011). The situation is not different in Nigeria
where women marginally participate in governance and
management of educational institutions and hence
remain invisible in leadership positions. For example, in
2013, women held less than 14% of the total management
positions in Nigerian Public sector (Oti, 2013).

In Kenya, women continue to be marginalized in many
areas of society, especially in the sphere of leadership
and decision making. According to a survey by the
Ministry of Gender (2009), whilst only 30.9% of those
employees in public service were women, 72% of these
were in the lower cadres (Kamau, 2010). Moreover, the
management of public primary and secondary schools,

including appointment of head teachers, deputy head
teachers, senior teachers and heads of departments,
shows a trend of general inequalities in gender
representation in favour of men resulting in glaring
gender gaps (Barmao, 2013; Onyango et al., 2011;
Republic of Kenya, 2012a). Much as there is general
recognition that there has been improvements in policy
and legislative framework for gender equality in the world
of work and enforcement of laws, the glaring gaps in top
management positions still persist (Osumbah et al.,
2011). For example, in Kenya, article 27(8) of the
constitution obligates the state to implement the principle
that not more than two thirds of members of elective or
appointive bodies shall be of the same gender (Republic
of Kenya, 2010a). However, of the 43 state corporative
appointments so far made in Kenya, only 2 women had
been appointed (Standard, 2014, January 18).

Women are grossly underrepresented in governance of
public affairs in Kenya. In education, access of women to
decision-making positions is minimal, so is representation
of women. The Ministry of Education (MOE) in
collaboration with its partners developed a gender policy
in 2007 with an objective of addressing critical issues
related to gender and education. The purpose of the
policy was to provide a roadmap for MOE and
stakeholders towards the achievement of gender parity in
ensuring that both boys and girls, men and women,
participate equally in learning and management of
education at all levels (Republic of Kenya, 2007). Despite
this gender policy, the management of both public
primary and secondary schools in Kenya indicates a
trend of male dominance (Parsaloi, 2012). Therefore,
continued marginalization of women in top management
positions is a paradox that merits systematic investigation.
To this end, this study sought to establish the extent to
which the two-thirds gender policy was being applied in
deployment of female teachers to headship positions.

METHODOLOGY

This study adopted a descriptive survey design. The researcher
adopted this design because a large population could be studied
with only a portion of that population being used to provide the
required data (Kothari, 2004). The study was conducted in Nambale
Sub-county, Busia County, which at the time of study had two
educational zones namely East North Zone with 27 public primary
schools and Central Zone with 18 public primary schools giving a
total of 45 public primary schools. Nambale sub-county was
purposely sampled because female teachers were in the majority
but underrepresented in headship positions.

The study population was composed of 45 head teachers, 45
deputy head teachers, 427 assistant teachers, drawn from 45 public
primary schools in Nambale sub-county, the District Education
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Table 1. Application of two-thirds gender policy in deployment of female teachers: Responses of male and female teachers.

SA A U D SD Total
Statement Gender
% f % f % f % f % f %

Deployment policy provides M 29 339 21 356 O 0 17 288 1 1.7 59 100
Equal opportunities F 29 269 24 222 7 65 24 222 24 222 108 100
Female teachers not benefiting M 13 22 20 339 4 68 16 271 6 102 59 100
From equal opportunities F 41 38 29 269 4 37 17 157 17 157 108 100
Female teachers discriminated M 6 102 16 271 2 34 27 458 8 135 59 100
Compared to male teachers F 4 389 36 333 6 56 15 139 9 83 108 100
Affirmative action policy M 16 271 6 102 4 6.8 21 356 12 203 59 100
Ensures equal and fair evaluation F 19 176 24 222 12 111 33 30.6 20 185 108 100

Key: F-Female, f-frequency, M-Male, SA-Strongly Agree, A-Agree, D-Disagree, SD-Strongly Disagree and U-Undecided.

Officer (DEO) (Nambale Sub-county) and District Quality Assurance
and Standard Officer (Nambale Sub-county), giving a total
population of 519 respondents. Stratified sampling technique was
employed to select head teachers, deputy head teachers and
assistant teachers. Saturated sampling was appropriate for
selection of the DEO and the District Quality Assurance and
Standard Officer (DQASO) because they are the only senior
management officers who are directly concerned with policy
implementation and deployment of head teachers at the Sub-
County level. Questionnaires, interview schedule guides and
document analysis guide were the instruments of data collection.

The instruments were validated by experts in the School of
Education at Jaramogi Oginga Odinga University of Science and
Technology. Two male head teachers and one female head teacher
were used to pilot the interview schedule. The validity and reliability
of the interview schedule was done through data triangulation. A
pre-test was done through administration of questionnaires to 2
male head teachers, 1 female head teacher, 2 male deputy head
teachers, 1 female deputy head teachers, 2 male teachers and 2
female teachers. Internal consistency reliability, a measure of
consistency between different items of the same constructs to
deliver reliable scores, was determined using Cronbach's Alpha
Test. Data were analyzed by calculating frequencies and
percentages.

RESULTS

The main objective of this study was to establish the
extent to which the two-thirds gender policy was being
applied in deployment of female teachers to headship
positions. Respondents were asked to indicate their
opinion on the extent to which the two-thirds gender
policy was being applied in deployment of female
teachers to headship positions using a five point Likert
scale. Table 1 summarizes the responses of male and
female teachers concerning the extent to which the two-
thirds gender policy was applied in deployment of female
teachers to head ship positions.

The findings in the Table 1 show that 69.5% of the
male teachers agreed that deployment policy provided
equal opportunity while 30.5% disagreed with the
statement. On the other hand, 49.1% of the female
teachers agreed with the statement as 44.4% were in

disapproval. The findings suggested that the employment
policy provided for equal opportunities as most, 50
(69.5%), of males and, 53 (49.1%), females agreed to
this fact. These results were consistent with the gender
policy in education of 2007 that stipulates gender equity
and equality in recruitment, training, deployment and
promotion, particularly in appointment of head teachers
and deputy head teachers such that if the head teacher is
male, the deputy is a female and vice versa (Republic of
Kenya, 2007). The laws at present governing equal
opportunities are enshrined in the constitution of Kenya-
2010 but Osoro (2014) observed that women were not
coming out to go for top leadership positions by taking
advantage of the constitution that provided for equal
space for everyone.

These indicated the need for formulation of equal
opportunity policies that were distinct from those sub-
summed in the current constitution of Kenya. The
absence of specific equal opportunity policies made it
difficult to ensure equality of opportunity because there
was no Yyardstick against which day to day practices
could be measured. Moreover, respondents were asked
to indicate whether female teachers were not benefiting
from equal opportunity policy. 55.9% of male teachers
agreed that female teachers were not benefiting from
equal opportunity policy for deployment to headship
positions as 37.3% objected that idea. As pertains to
female teachers, 64.9% were in agreement as 31.4%
were in disagreement with the statement. This implied
that no deliberate effort was being made by the Teachers
Service Commission (TSC) and the MOE to ensure
gender sensitivity and practice of equal opportunity
policy. These results confirmed that deployment policy
provided for equal opportunities but female teachers were
not benefiting from this policy.

Similar views were expressed in a study conducted by
Moorosi (2010) on South African female Principals’
career path who argued that the extent to which equal
opportunity policy interventions for advancement of
female teachers to principalship were put in place and
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Table 2. Application of Two-thirds Gender Policy in Deployment of Female Teachers: Responses of Male and Female

Deputy Head Teachers.

SA A U D SD Total
Statement Gender
f % f % f % f % f % f %

Deployment policy provides M 8 308 7 269 2 7.7 5 192 4 154 26 100
Equal opportunities F 1 20 2 40 1 20 0 0 2 20 5 100
Female teachers not benefiting M 5 192 11 422 3 116 4 154 3 113 26 100
From equal opportunities F 3 60 1 20 O 0 1 20 O 0 5 100
Female teachers discriminated M 6 231 2 77 1 138 16 616 1 3.8 26 100
Compared to male teachers F 2 40 3 60 O 0 0 0 0 0 5 100
Affirmative action policy M 1 38 3 115 2 277 12 462 8 308 26 100
ensures equal and fair evaluation F 0 0 0 0 0 0 2 40 3 60 5 100

Key: F-Female, f-frequency, M-Male, SA-Strongly Agree, A-Agree, D-Disagree, SD-Strongly Disagree and U-Undecided.

achieved were not explored. The findings revealed that
equal opportunities policy was enshrined in the law but
female teachers were not reaping the rewards of equal
opportunity enactment. This could imply that policy
makers were not aware of gender specific hindrances in
accessing school headship positions so that they could
come up with policies that were gender responsive. Even
after formulating the policies there was need to put
machinery in place for monitoring and evaluation to
ensure that the right procedures were followed in
selection and deployment to headship positions.

Female teachers who were discriminated as compared
to their male counterparts in deployment to school
headship was supported by 37.3% of the male teachers
as 59.3% were opposed. On the other hand, 72.2% of
the female teachers agreed with the statement as 22.2%
were in disagreement. There was a sharp disagreement
on this statement by male and female teachers. A study
conducted by Tsikata (2009) became important in this
disagreement of opinions between male and female
participants in the study sample. Tsikata (2009) asserted
that indirect discrimination against women could occur
when laws, policies and programmes were based on
seemingly neutral criteria which in the actual effect had a
detrimental impact on women. Gender neutral laws,
policies and programmes unintentionally could perpetuate
the consequences of past discrimination. Tsikata (2009)
added that they could have been inadvertently modeled
on male lifestyles, and thus failed to take into account
aspects of women'’s life experiences which could have
been different from those of men.

Following the same line of argument, Kamau (2010)
pointed out that women were not always targeted for
discrimination but were sometimes overlooked or not
encouraged, mentored or supported and hence
discrimination could have been therefore by default rather
than by design. It could also have been as a result of
prejudice about women’s qualifications. The findings could
suggest that although there was no open discrimination in
terms of deployment to school headship, there could

have been direct discrimination disguised in the require-
ments for deployment as there were no documented
policies on equality of opportunity in deployment of
teachers to headship positions by TSC. Therefore, TSC
was not playing a proactive role in the goals of equality of
opportunity in deployment of head teachers.

Male respondents who supported the idea of affirmative
action policies ensuring equal and fair evaluation for
deployment to headship positions formed 37.3% as
59.3% were not in support. Similarly, 39.8% of female
teachers agreed with the statement as 49.1% were in
disagreement. The findings from this data agreed with
the general picture painted in the literature about the
extent to which the two-thirds gender policy was being
applied in advancement of women to leadership positions
(Jane, 2014; Kagoda, 2011; Kaimenyi et al., 2013). This
puts to doubt the effectiveness of the affirmative action
policies in place. There could exist excellent policies on
paper but they do little to advance qualified women into
leadership. On leadership representation generally, the
law was largely faithful to the principle of “no more than
two thirds of one” gender in elective and appointive public
positions. However, the affirmative action provisions have
not helped female teachers to get leadership positions of
public primary schools in the sub-county.

Table 2 presents a summary of the responses of male
and female deputy head teachers concerning the extent
to which the two-thirds gender policy was applied in
deployment of female teachers to head ship positions.
The findings in Table 2 showed that 57.7% of the male
deputy head teachers perceived that deployment policy
provided equal opportunities while 34.6% disagreed with
the statement. On the other hand, 60% of female deputy
head teachers agreed with the statement as 20% were in
disapproval. The limited representation of women in
school headship positions raised the questions about the
effectiveness of equal opportunities policy and could
have suggested its absence. The Chapter 27 of the
constitution of Kenya-2010 provides for equality of rights
and fundamental freedoms between men and women



including equal opportunities in political, economic,
cultural and social spheres and outlaws discrimination on
any grounds (Republic of Kenya, 2010a). Although
Kenyan government has scored well on formulating
measures to address gender imbalance in leadership
positions, it has failed to implement them to address the
gender disparities in leadership of public primary schools
in Nambale sub-county. In education, the Gender Policy
in Education of 2007 gave recognition to equal
opportunities (Republic of Kenya, 2007). However, these
two mainstream legal documents were general and
largely gender neutral and made no specific reference to
female teachers or any affirmative measures to increase
female teachers in participation of leadership of public
primary schools.

With reference to female teachers not benefiting from
equal opportunity policy, 61.4% of male deputy head
teachers supported it as 27% disagreed with it. As 80%
of female deputy head teachers agreed with the
statement, 20% disagreed with it. Although in theory the
merit principle is used to guide the selection of head
teachers by TSC, most positions are filled on basis of
trust and rapport or patronage (Republic of Kenya,
2012b). Despite the fact that the legislation required to
improve gender equality was enshrined in the constitution
of Kenya-2010, female teachers in the sub-county were
still not having equitable access to leadership positions.
This tended to undermine the rights and privileges
already granted to women within the constitution. It could
therefore be concluded that in principle the government
supports gender equality but in practice there were no
structural framework to promote it. Equal opportunity laws
have proved inadequate to ensure equality in leadership
positions of public primary schools in the sub-county.

Female teachers discriminated against compared to
their male counterparts was supported by 30.8% of male
deputy head teachers as 65.4% disagreed with it. As
100% of female deputy head teachers agreed with the
statement, none disagreed with it. Research findings by
Coleman (2009) indicated that women can be under-
valued and deprived of leadership opportunities because
of unfair selection or promotion procedures. The study
by Coleman further revealed that organizations tended to
hire or promote those candidates who resembled
themselves. Therefore, where positions of authority were
male dominated, women were underrepresented in
leadership. Selection process that often favoured men
had been well studied (Coleman, 2009; Qiang et al.,
2009). The findings of these studies revealed that the
unfairness in selection process resulted from women
being judged informally and subjectively on basis of their
perceived suitability for the post or for promotion by
criteria such as age, relevance of experience and ability
to “fit in”. All these prejudices and biases restricted
women opportunities to access and advance their career,
which in turn discouraged and demotivated them because
they were afraid that a desire for something they believe
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they “can never have” could lead to bitterness and
unhappiness (Coleman, 2009; Qiang et al., 2009). This
could be the situation with female teachers in Nambale
sub-county because there was lack of anti-discriminatory
enforcement structures.

The idea of affirmative action policy ensuring equal and
fair evaluation was supported by 14.3% of male deputy
head teachers whereas 77 and 100% of the male and
female deputy head teachers respectively were in
disagreement. It was evident from the finding that
affirmative action did not provide for equal and fair
evaluation of male and female teachers in deployment to
head ship positions despite the constitution of Kenya
2010 stipulating that not more than two-thirds of elective
and appointive posts should be of the same gender
(Republic of Kenya, 2010a). These results showed that
TSC had not taken specific measures within the existing
constitutional policy provisions to provide equal rights
between female and male teachers in participation of
leadership of public primary schools. It could be deduced
from the findings that other hindrances to female teachers’
advancement to leadership positions compromised the
principle of affirmative action. Participation of women in
leadership and decision making bodies on equal terms
with men is guaranteed in Kenya’s constitution. Never-
theless, the presence of few female teachers in
leadership positions of public primary schools in this sub-
county defeated the equality implied in the constitution.

To investigate further the extent to which the two-thirds
gender policy was being applied in deployment of female
teachers to school headship positions in Nambale-Sub
County, 29 male head teachers, 6 female head teachers,
the DEO and the DQASO were interviewed by the
researcher. Respondents were asked to explain how the
Sub-county was implementing the two thirds gender
policy in deployment of female teachers to headship
positions. The responses to this question showed that
the two-thirds gender policy in deployment of teachers to
headship positions was a foreign concept in the Sub-
county. According to the respondents two-thirds gender
policy only existed in political realm. One of the female
head teachers went further and pointed out that:

The two-thirds gender policy is focused on formal political
representation aimed at increasing the number of female
leaders and representatives. It is associated with reserved
seats for women in politics but not leadership of public
primary schools. Despite the progress made in regard to
participation in political positions, we have not seen any
effort made to make good of so called two-thirds gender
policy when it comes to leadership of primary schools
(Head Teacher 3).

This response showed that the validity of the two-thirds
gender policy in deployment of teachers to headship
position was questionable. Such responses were also
noted by Winnie (2013) who commented that in spite of
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the two-thirds gender policy measures, there appeared to
be very little impact in practice. She observed that in
Kenya, concern about gender disparities in education had
strongly focused on differences in access at various
levels of schooling, student performance, particularly in
terms of under achievement of girls evoking policies
around gender gaps in education outcome. However, the
guestion of gender disparities in management structures
of schools had received very little attention. These
findings indicated that the government intervention in
ensuring equal opportunities was evident in the legis-
lation. However, there was no practice of the principles of
equality in deployment to leadership of public primary
schools.

In Kenya, the government introduced affirmative action
policy that required a third of all positions in management
in education to be held by women (Republic of Kenya,
2005). Therefore, it could be inferred from these findings
that there was no application of policy guidelines on
gender equality policy and legislation had not supported
the increase of the number of female school heads. This
finding was in congruence with the report by Republic of
Kenya (2010b) which revealed that despite the existence
of the policies, legislative reforms, plans and programmes,
gender disparities persisted in legal, social, economic
and political levels of decision making, as well as access
to and control of resources, opportunities and benefits.

The report attributed the slow implementation process
mainly to gaps in laws, slow enactment of gender related
legislation and lack of comprehensiveness in content of
some laws. The implication of these findings was that
there was a wide gap between formal policies and actual
practices concerning the gender imbalance at school
headship positions.

The respondents were next asked to explain how the
female teachers were benefiting from equal opportunity
policy on deployment of teachers to headship position in
the Sub- County. In response to this question, 23 (62%)
of participants pointed out that the principle of equal
opportunity had remained a marginal concern and a non-
core issue in deployment of teachers to headship
positions.

Responses to this question also indicated that the issue
of equal opportunities did not arise in the deployment of
teachers to headship position. The interview panels were
expected to be fair and gender sensitive but no deliberate
effort was made by the TSC to ensure gender sensitivity
and equal opportunity. Such argument has been disputed
by some scholars. For example, Tsikata (2009) lamented
that gender neutral laws, policies and programmes
unintentionally could perpetuate the consequences of
past discrimination. Policy makers sometimes instituted
affirmative policies but were unable to get them
implemented. One female head teacher mentioned that:

Equal opportunities polices are not clearly defined and in
most cases are flouted and bent to suit individuals (Head

Teacher 14).

Therefore, equal opportunity policy which was designed
by the government of Kenya as gender policy in
education-2007, to ensure that both men and women had
equal access to management and leadership positions in
educational institutions was a phenomenon that was not
emphasized and practiced in deployment of teachers to
headship positions in this sub-county. These findings
implied that the implementation of constitutionally
guaranteed affirmative action measures meant to rectify
gender imbalance in leadership and managerial positions
was not practiced. Female teachers were not given
priority in deployment to school headship positions as a
matter of policy that aimed to redress current imbalance.

The respondents were further asked to comment on the
impact of affirmative action policies on deployment of
female teachers to headship positions in the sub county.
Most, 21 (57%), of interviewed participants pointed out
rightly that affirmative action policies had no impact in
practice. The views expressed by the respondents are
shocking and surprising given that equal opportunity
policies were enshrined in the constitution of Kenya-2010
which was the legal basis for affirmative action policies.
These findings agreed with what had been found in
Uganda (Kagoda, 2011) and South Sudan (Jane, 2014).
Both the DEO and DQASO expressed concern that
affirmative action policy was yet to be implemented
despite the current level of gender sensitivity and the
government demand for gender mainstreaming .They
(DEO and DQASO) concurred that despite the fact that
legislation to improve gender equality was enshrined in
current Kenyan constitution-2010, there was a lot to be
done in practice. The DEO noted that:

Women teachers increased participation in teaching force
is not translating into increased numbers of women at
headship positions.

The DQASO mentioned that,

Those equal opportunity policies have failed to respond
to the real needs and expectations.

The responses of the DEO and DQASO showed that they
did not seem to be prepared or capacitated to deal with
issues related to enhancing female teachers’ participation
at headship positions. The same concern was echoed by
a male head teacher who observed that:

...there were no deliberate efforts to implement affirmative
action policy in education sector. Well- meaning laws and
policies remain largely on paper. (Head Teacher 6).

This response demonstrated that the affirmative action
policies used to address under representation of women
in leadership position was either ignored or assumed



altogether because document analysis did not find any
documented policy on deployment of female teachers to
headship positions. The documented policy which were
mainly general were the constitution of Kenya — 2010, the
gender policy in education (2007) and the presidential
directive of 2006 on 30% women representation at
decision making levels in employment, appointment,
recruitment, promotion and training.

Tsikata (2009) lamented that whereas there were
success stories of affirmative action policies in political
representation around the world, lack of public policy
commitment had undermined action measures in the
education sector. The affirmative action policy was solely
limited to political participation. These research findings
indicated that the two thirds gender affirmative action
policy for women representation was not fully
implemented at all levels of government, especially in
deployment of teachers to headship positions. Hence
legislative requirements and policies that committed
institutions to equality had not facilitated female teachers’
advancement in leadership of public primary schools in
the Sub-county. Female teachers having same
qualifications as male teachers should have been given
equal opportunities not only in theory but in practice. This
indicated the need for effective policy framework to
facilitate enhancement of female teachers’ participation
and representation at school headship positions.

CONCLUSIONS

Despite the existence of government policies on gender
equality and equity in leadership, it was not practiced in
deployment of teachers to headship positions in Nambale
Sub-county which results in the question of contradiction
between policy and practice.

Although appointment process to headship provided for
equal opportunities, the study revealed that there was
lack of transparency. There are no clear deployment and
documented policies in place. Therefore, the appointment
criteria are not made clear to everybody. This practice
gave rise to speculation and suspicions about the criteria
used in deployment. This went against the spirit of
openness and rules of fair play in deployment to school
headship. This had resulted into a skewed deployment
pattern in which female teachers are underrepresented in
school headship positions.

RECOMMENDATIONS

1. The TSC should come up with clear and documented
policies that ensure equal opportunity for both male and
female teachers. All information on available vacancies
and interview results should be made public. As far as
possible, deployment policies should be expressed in
writing, reviewed and revised regularly to keep them
updated and relevant. This is because written policies
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tend to be clear and precise and their compliance can
easily be checked.

2. Machinery should be put in place for enforcement,
monitoring and evaluation to see to it that the right
procedures are followed in selection and deployment to
headship position. This policy should be made to create a
situation such that when the head teacher is male then
the deputy head teacher should be female and vice
versa.
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The aim of this research is to develop alearning model which blends factors from learning environment
and engineering design concept for learning in computer programming course. The usage of the model
was also analyzed. This study presents the design, implementation, and evaluation of the model. The
research methodology is divided into three phases, they are: reviewing related literatures and
surveying needs and problems in teaching computer programming in order to analyze and synthesize
the elements of the model, developing a model which blends learning environment and learning
activities based on engineering design processes, and evaluating the effects of using implemented
environment on the learners’ programming conceptual understanding, problem-solving using
programming skills, program analytical skills, and attitude in learning programming. The samples in
this study include 8 experts who examine the tentative model and 52 undergraduate students of
computer science program in Bansomdejchaopraya Rajabhat University, Thailand, to evaluate the
implemented model. The student samples were separated into two groups which are control and
experiment group. The results of the comparison between pre-test and post-test scores showed that the
programming conceptual understanding, problem-solving by using programming skills, and program
analytical skills of the students were significantly increased. In addition, in comparing between control
and experiment groups, the scores of problem-solving using programming skills and program
analytical skills of the experiment group are significantly higher than that of the control group.
However, there were no significant differences in the scores of programming conceptual understanding
between those groups. It was also found that the students in experiment group have a high attitude in
learning programming in high level.

Key words: Blended learning environment, engineering design concept, computer programming.

INTRODUCTION

It is generally accepted that computer programming is individual's skills than knowledge (Sarpong, 2013;
difficult for both the learner and teacher (Allison et al., Hadjerrouit, 2008; Miliszewska and Tan, 2007).
2002; Jenkins, 2002). This is because it requires more of Currently, it is observed that there has not been much
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success in teaching programming, as many programming
students do not perform up to expectation, and as a
result, many of them drop out in many countries (Denning
and McGettrick, 2005) and also in Thailand (Sankas,
2010). Thus, it is of utmost importance to use different
methods and technology to improve students’
competence.

Generally in programming courses, learners are first
introduced to the programming conceptual knowledge
which is about the language features such as syntax,
variables, control structures, and functions. Knowledge of
the language features is necessary to use the
programming language. However, only this knowledge is
not sufficient to achieve competence in programming
(Kwon et al., 2011).

After teaching language features, the lecturer shows
examples of coded program to demonstrate how the
instructions are coded and how they work. In order to
understand how the programs work and what the output
of running the programs is, the program analytical skills
are needed to analyze the results of processes and
relationship between each line of code. After acquiring
the concept of programming, the students are given
problems to solve.

In this phase, the learners have to use the problem-
solving skills to create the solution and convert into
program instruction codes. Lack of program analytical
skills and problem-solving by using programming skills
are viewed as the main cause of failure in programming
learning (Jenkins, 2002; Ismail et al., 2010; Robins et al.,
2003). Furthermore, it is also important for students to be
highly motivated in order to be successful in learning
programming (Jenkins, 2001).

Blended learning (BL)

Blended learning is an education model that combines
different types of learning strategies (Bonk and Graham,
2006). In this study, it refers to a combination of online
and traditional face-to-face learning. In this, students
learn new concepts on their own through the internet and
the teachers support individual students who need extra
attention. As a result, in the classroom, the teachers can
focus on giving instructions that help students improve
their higher skills. This combination approach has been
adopted in many university courses because it ensures
an effective learning environment for students. It
combines the advantages and disadvantage of traditional
face-to-face education and e-learning. The learners can
improve their skills and knowledge in the course (Alducin-
Ochoa and Vazquez-Martinez, 2016; Ryberg and
Dirckinck-Holmfeld, 2010). There are lots of researchers
which aim to harness the efficiency of blended learning
approach to computer programming course (Djenic et al.,

2011; Deperlioglu and Kose, 2010; Abbas et al., 2009;
Hadjerrouit, 2008; Boylea et al., 2003). The results of
those studies have shown that BL approach can
efficiently  improve the learners’ programming
competency. Furthermore, the Thai government has a
policy B.E.2558 “Reduce instructional time, increase
learning time”, so the researchers considered that BL can
answer this policy.

Engineering design concept (EDC)

Engineering design is the systematic and adaptable
processes for an engineer in solving the problem (Dym et
al., 2005). It contains many steps from defining to solve
the problem which is expanded on the traditional role of
Problem-Based Learning (PBL) (Strobel and Carr, 2011).
The engineering design processes include (Asunda and
Hill, 2007):

. Identify the problem

. Research the problem

. Develop the possible solutions
. Select the best solution

. Construct the prototype

. Test and evaluate the solution
. Communicate the solution and
. Redesign.

O~NO U WNPE

There are some researches which applied the
engineering design concept to education especially
STEM to create higher skills such as critical thinking skills
and problem-solving skills (Evans et al., 2016; Dixon and
Johnson, 2012; Strobel and Carr, 2011; Robert et al.,
2009). With the earlier mentioned reasons, the
researchers considered combining the engineering
design concept with the blended learning to the model to
enhance the analytical skills and problem-solving skills in
programming.

Research aims

The purpose of this research was to develop blended
learning environment model (BLE) using engineering
design concept learning activities to computer
programming courses. In addition, this research
investigated the effects of using this developed model in
programming conceptual understanding, problem-solving
using programming skill, program analytical skill, and
attitude towards learning programming.

METHODOLOGY
This research was conducted in three phases:

The 1st phase: To review related literature and to analyze and



synthesize the elements of the model. There were 3 steps included
in this:

Step 1: Search and review the principles, theories, and previous
research to analyze and synthesize the components of the model.
In this step, the principles of a learning environment, blended
learning, learning motivation, engineering design concept, learning
computer programming, and desired characteristics of students for
learning programming were studied.

Step 2: Survey the computer programming lecturers’ challenges
and needs. The 57 lecturers who taught computer programming
courses in Rajabhat Universities of Thailand were selected to
answer the questionnaire. The questions covered challenges and
needs faced in learning environment and teaching. The responses
were gathered and analyzed using mean and standard deviation.

Step 3: In-depth face-to-face interview 5 programming specialists
through the programming learning environment, teaching methods
and desire characteristics of learners in learning programming. The
structured interview forms were adopted. The results were
clustered, relation analyzed, and presented in descriptive format.

The 2nd phase: To develop the model of blended learning
environment. There were 3 steps including:

Step 1: Synthesize and design the tentative model using
information from the previous phase based on the conceptual
framework of systematic development approach (von Bertalanffy,
1968) which includes input, process, output, and feedback.

Step 2: Evaluate appropriateness of the components and model
confirmation. In this step, 8 experts who are skilled in programming
teaching and educational technology were selected to assess the
tentative model. The 1-5 rating scale was conducted and used to
evaluate the tentative model.

Step 3: Develop the learning environment and teaching activities
based on the developed model. Both offline and online learning
environment were established. The teaching activities which use
engineering design concept was also introduced in the form of
course syllabus and teaching plan. After developing, 3 experienced
programming lecturers were selected to investigate the suitability of
developed learning environment and teaching method. In this step,
the tools to investigate the desired characteristics of students for
learning programming were also inspected and approved by I0C
and try out.

The 3rd phase: Study the effect of using the implemented
environment and teaching activities. There were 5 steps included:

Step 1: Assess the desired characteristics of the student before the
course (pre-test).

Step 2: Setup the learning environment and teaching equipment. To
study the effects of the designed model, a total of 52 students who
attended Web Programming class in Computer Science at
Bansomdejchaopraya Rajabhat University in Thailand took part in
this study. The students were formed into 2 groups, 25 students in
the experiment group and 27 students in the control group by
random selection.

Step 3: Perform teaching and learning. The experiment group took
the course via the developed model while the control group was
taught with the traditional face-to-face teaching method.
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Step 4: Assess the competence of the students after the course
(post-test). After the course, both groups were examined by the
same final examinations with inspecting tools.

Step 5: Evaluate the results. The results of examinations were
analyzed using statistical methods including mean, standard
deviation, t-test, and one-way MANOVA.

RESULTS
BLE-EDC Model

The blended learning environment model using
engineering design concept, called BLE-EDC model,
used the principles of blended learning environment and
learning activities based on engineering design concept.
In addition, the learning motivation factors were also
added into the model to encourage positive learner
behavior. The BLE-EDC model is shown in Figure 1. The
model aims to develop the competence of programming
students  which are programming conceptual
understanding, program analytical skills, and problem-
solving using programming skills. The model consists of 4
types of environment: physical, mental, social, and
information environment. The physical environment refers
to learning environment that learners can perceive by the
5 senses (sight, hearing, touch, taste, and smell). It
includes the environment in class/laboratory room such
as computers, table, chair, learning equipment and
stationary, temperature, light, and quietness.

1. The mental environment refers to learning environment
that learners can perceive in their psyche which affects
their impact enthusiasm, attitude, 1Q, personality, and
teaching method.

2. The social environment refers to the interaction
between lecturer to students and students to students.

3. The information environment refers to the storage,
retrieval, and transfer of information and knowledge.

Input: Consists of 3 components which are:

1. Blended learning environment which combines the
offline and online environments. Offline environment is
the environment inside and outside the class/lab room
where face-to-face teaching and learning take place. It
includes the learning equipment (that is, tables, chairs,
whiteboard, books, stationery, audio system, computer
PC, and internet connection) and atmosphere (that is,
temperature, quietness, neatness, and room size). The
online environment is the internet which composes of an
online course, tests, news and announcements,
consulting, scaffolding, additional resources, and learning
management system (LMS).
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Blended Learning Environment
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Figure 1. The blended learning environment model using engineering design concept: BLE-EDC model.

2. Learning motivation factors which are the forces which programming learning (Jenkins, 2001; Mohorovicic and
push the students to achieve their learning goals. It is one Strcic, 2011). There are 3 types of motivation for
of the main factors for the accomplishment of programming learning based on Jenkins (2001). They are



intrinsic, extrinsic, and social motivation. The motivation
is given both in face-to-face and online environment. In
the online environment, the news on the benefits of being
a programmer is present, while in the face-to-face
environment, the teacher periodically motivates the
students in the classroom.

3. Computer programming content which is the
knowledge in fundamental programming and language’s
syntax and semantics containing the principle of
computer programming, introduction to the language,
data types, variables, operators, input and output, control
structures, functions, and arrays.

Process: Consists of 5 steps which are:

1. Objectives determination and analysis: This step is to
study and analyze the problems and needs assessment
for determining the objectives and characteristics of
designing learning environment.

2. Design learning environment and methods: This step
is to plan and define the resources used to build the
learning environment and activities.

3. Develop learning environment and materials: This
step is to develop the blended learning environment,
courseware, and teaching and learning activities. The
assessment tools are also conducted in this step.

4. Implementation: In this step, the developed learning
environment, program courseware, and its activities are
used in computer programming course. The learning
activities are based on engineering design processes
(Ronald and Strobel, 2011; Robert et al., 2009) which
are:

Step 1: Define clearly a specific problem and desired
solution.

Step 2: Analyze the problem involved in the input and
output variables. Their data types and structures are also
assigned.

Step 3: Develop the possible solutions. In this step,
possible algorithms are self-developed or searched from
other resources.

Step 4: Select the best solution. Learners analyze the
advantage/disadvantage of each algorithm and select the
best one.

Step 5: Build a prototype program using the specific
programming language.

Step 6: Test and evaluate the developed prototype to find
bugs and fix them.

Step 7: Communicate and discuss the algorithm and its
result with other groups.

Step 8: Improve the program.

5. Evaluation: This step is to evaluate the result of the
usage of developed learning environment, courseware,
and activities using the assessment tools.
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Output: Consists of 4 outcomes which are:

1. Programming conceptual knowledge
2. Program analytical skills

3. Problem-solving by programming skills
4. Attitude in learning programming

Learning and teaching

There are two learning approach in the BLE-EDC model,
face-to-face and online learning in 60:40 ratios. In online
learning, the students learn the programming conceptual
knowledge, which is the surface learning (Mohorovicic
and Strcic, 2011), on their own using the online courses
and tutorials. In addition, some program analytical skills
are also developed by analyzing the example coded
programs provided on the online tutorials and coaching
by the lecturer. After students have understood the
programming conceptual knowledge and have acquired
program analytical skills, the next class is held face-to-
face learning in the class/lab room. In the classroom, the
students are focused on developing the higher skills,
program analytical skills and problem-solving by using
programming skills, by applying the engineering design
concept to their activities to find the solutions to the given
problems.

Model usage evaluation
Results of testing

Table 1 shows the scores of programming conceptual
understanding, program analytical skills, and problem-
solving by using programming skills. The results show
that the average scores of post-test are higher than that
of the pre-test in both control and experiment group. And
all three average post-test scores in the experiment
group are higher than the control group.

Comparing between pre-test and post-test

In order to determine that the BLE-EDC model can
enhance students’ competence in learning programming,
the independent t-test analysis between pre-test and
post-test are done. Table 2 shows the statistical results
between pre-test and post-test of the experiment group.
The results show that the average post-test scores of
programming conceptual understanding, program
analytical skills, and problem-solving by using
programming skills are significantly higher than the pre-
test scores. These indicate that the BLE-EDC model can
improve the knowledge and required programming skills
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Table 1 Mean score and standard deviation of programming conceptual understanding, program analytical skills, and problem-solving by

using programming skills.

Control group (N=27)

Experiment group (N=25)

Dependent variable Pre-test Post-test Pre-test Post-test
Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Programming conceptual understanding 18.11 5.15 65.15 14.10 18.68 4.49 68.60 13.93
Program analytical skills 6.93 3.20 37.48 13.63 6.52 2.82 48.48 13.60
Problem-solving by using programming skills 2.74 2.18 11.07 6.11 2.88 2.19 20.16 7.15
Table 2. t-test analysis between pre-test and post-test of the experiment group.
Dependent variable Test Mean df t Sig.
. . Pre-test 18.68 "
Programming conceptual understanding Post-test 68.80 24 19.070 0.000
Pre-test 6.52
P lytical skill 24 15. .000*
rogram analytical skills Post-test 48.48 5.385 0.000
. . . . Pre-test 2.88
- *
Problem-solving by using programming skills Post-test 20.16 24 12.224 0.000
*Correlation is significant at the .05 level.
Table 3. Comparison of the result between the experiment and control group.
Dependent variable Group Number of students Mean F Sig.
P i | E i 2 .
rogrammlr\g conceptual xperiment group 5 68.80 0881  0.352
understanding Control group 27 65.15
. . Experiment group 25 48.48
Program analytical skills 8.472 0.005*
9 n Control group 27 37.48
Experiment group 25 20.16

Problem-solving b i kill
roblem-solving by programming skills - group

*
27 11.07 24.408 0.000

*Correlation is significant at the .05 level.

of the learners.

Comparing between control and experiment group

To answer the research questions, how the BLE-EDC
model affects the students’ acquisition of programming
conceptual knowledge, program analytical skills, and
problem-solving using programming skills, after the
courses, both groups took the same final examinations.
The examination included 3 parts to test programming

conceptual, program analytical skills and problem-solving
using programming skills. Table 3 shows the one-way
ANOVA results between the experiment and control
group. As shown in Table 3, the programming conceptual
average scores of the experiment and control group were
not significantly different. Nonetheless, the program
analytical skills and problem-solving using programming
skills average scores of the experiment group were
significantly higher than the control group. The
experiment results show that the BLE-EDC model can
improve the program analytical skills and problem-solving



Table 4. Attitude survey results.

Tritrakan et al. 1763

Number of students giving response as:

Statement 1 > 3 " 5 Avg.
The computer programing is an interesting 0 0 2 11 12 4.40
course '

| feel active when in computer programming 0 0 4 12 9 4.20

class '

think that computer programming course can 0 0 2 5 18 464

increase my chance of finding a job '

Computer programming is an easy subject 0 6 10 9 0 3.12

Computer programming helps me to be

accepted by friends, family and social 0 0 15 6 4 3.56

I think that computer programming is an 0 1 3 7 14 4.36

important course '

| encourage attending a computer 1 0 16 8 0 304

programming class '

I am happy when learning computer

programming 0 0 6 12 7 4.04

| feel energetic when the computer 0 0 9 10 6 3.88

programming class is coming '

I think that computer programming is essential 0 1 2 15 7 412

for country development '

| am enthusiastic to learn computer 0 1 6 14 4 3.84

programming ’

| intend to learn more beyond the class 0 0 10 12 3 3.72

| intend to do the assignment 0 0 7 13 5 3.92

| feel relaxed when in computer programming 0 1 14 6 4 3.52

class '

| pay attention when learning computer 0 1 4 12 8 4.08

programming '

Average 3.91

using programming skills better than traditional learning.
Meanwhile, it is effective in transferring programming
conceptual knowledge the same way as the traditional
learning.

Attitude study
In this study, the attitude in learning programming was

also considered. The survey was done at the end of the
course to find out the attitude of students in learning

computer programming after learning with BLE-EDC
model. A list of 15 statements was examined. The 25
students in the experiment group were asked to express
their opinion on the 1-5 Likert scale (1 = strongly
disagree, 2 = disagree, 3 = not sure, 4 = agree, 5 =
strongly agree). The survey results are shown in Table 4.
According to the result in Table 4, the students had a
good attitude towards learning computer programming.
Mostly, they strongly agree that computer programming
course can increase their chances of finding a job.
However, there are some of them who were not sure
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that computer programming is an easy subject.

DISCUSSION

This study focused on the development of a model which
blends learning environment using engineering design to
learn computer programming course. For this purpose,
the BLE-EDC model has been designed and developed
to be used for the course. The model has been formed by
combining traditional face-to-face and online learning.
The important goals of the BLE-EDC model were to
enhance 4 necessary outcomes for learning computer
programming which are: programming conceptual
knowledge, program analytical skills, problem-solving by
programming skills, and attitude in learning programming.
The online course aimed to make the students gain the
programming conceptual knowledge and some program
analytical skills. While face-to-face learning intended to
enhance the program analytical skills and problem-
solving using programming skills by applying the
engineering design concept to the learning activities. In
addition, the learning motivation was delivered to
students both online and through face-to-face approach
to achieve competence in learning programming and
drive them to meet the goals of learning.

According to the results obtained from the usage, the
post-test scores of programming conceptual, program
analytical skills, and problem-solving using programming
were significantly increased compared with the pre-test.
This shows that the BLE-EDC model can enhance the
knowledge and essential skills for learning programming.
While comparing between control and experiment group,
the experiment group post-test score of program
analytical skills and problem-solving by programming
were significantly higher than the control group. This
revealed that the BLE-EDC model can develop these
skills better than a traditional face-to-face learning
environment, these results coincide with the findings by
other researchers who used the engineering design
concept to learning activities (Evans et al., 2016; Dixon
and Johnson, 2012; Strobel and Carr, 2011; Robert et al.,
2009). However, the programming conceptual knowledge
scores of control and experiment groups are not
significantly different. This showed that the BLE-EDC
model can enhance learners knowledge as well as the
traditional face-to-face. The reason that the students’
achievement learned by BLE-EDC model was not
different with traditional face-to-face learning may come
from the less of students’ self-regulation in online learning
which causing the blended learning is not as successful
as should be (Cigdem, 2015). It was also found that the
learners in experiment group have a good attitude in
learning programming after learning with the developed
model. In accordance with Brooks (2009) who concluded

that a good blended learning environment affected the
positive attitude of learners.

The BLE-EDC model uses a low cost to implement
because it uses already existed tools and equipment.
According to the Thai government policy B.E.2558
‘Reduce instructional time, increase learning time”, it
allows the students to have more flexible time to study
and understand the programming knowledge because
the time to learn is not just limit to in the classroom. In
addition, the lecturers can have more time to prepare the
example codes and problems statement to enhance
higher skills of the students. The BLE-EDC model also
gives a good attitude in learning programming to the
learners which are an important success factor to be a
good programmer.

A problem found in this research is that there are some
students who did not clearly understand will meet the
problem in classroom activities. So the lecturers should
announce that if they have any unclear contents, they
should ask immediately.

CONCLUSION AND SUGGESTIONS

The findings suggest that the task should be improved as
follow. Firstly, the way to motivate the students should be
emphasize with showing the life quality of success
programmers and the benefits of being a programmer.
This is considered to be the best way to build the internal
motivation of the students. Secondly, the lecturer should
find the example codes from the expert programmers to
let the learners absorb good coding styles. Thirdly, to
enhance the problem-solving by programming skills, the
learner must practice regularly so the lecturer should find
a variety of problems for them. Finally, the BLE-EDC
model conforms to the Thai government policy B.E.2558
“Reduce instructional time, increase learning time”.
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Dressing skill is one of the necessary self-care skills that is taught to individuals with autism in order
for them to be able to live independently. Typically, developing individuals can acquire dressing skill on
their own; however, children with autism have difficulties in learning such skill without systematic
teaching. Thus, teaching dressing skill should be one of the basic aims of educational service. To this
end, this study investigated the effect of most-to-least prompting procedure on dressing skill of
students with austism. Three students with autism aged 8, 10 and 11lparticipated in the study. Multiple
probe design across subjects was used to assess the effects of most-to-least prompting on teaching
the target dressing skill. The dependent variable of the research is the level of dressing coat with zip
and the independent variable is the individual teaching program based on most-to-least- prompting
method. First, in order to determine the target skill, skill check lists were prepared. Taking the chosen
target skill into consideration, individual teaching programs were prepared. Measurement tool was
prepared so that the beginning, teaching, observation and generalization of the data can be collected
and related to chosen target skill of the students. During the instruction, full physical prompting, partial
physical prompting, verbal prompting and independent performance techniques were used. The results
of the study revealed that most-to-least prompting was effective on teaching dressing skill of students
with autism and also generalized the skill for different places and people.

Key words: Students with autism, dressing skills, most-to-least prompting.

INTRODUCTION

Autism is defined as a common developmental disorder
that begins at early ages and lasts for a lifetime,
characterized by retardation or deviation in social
relationships, communication and cognitive development.
It is observed that children defined as “autistic’ generally
have difficulty in making contact with others and

particularly, their peers have certain obsessions, speak in
an unusual way or not speak at all and have difficulty in
daily life activities (Kircaali-iftar, 2012). Social hardship is
one of the basic characteristics of children with autism
and criteria for autism. The hard ship is grouped as
deficiencies in non-verbal skill such as eye contact and
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facial expression, failure to make contact with peers, not
sharing their interests, desires and success with others
and lack of social and emotional reciprocity. Therefore,
assessment of social and adaptive behaviors is
necessary in scanning, diagnosing autistic children and
designing intervention programs for these children
(Sucuoglu, 2012). Adaptive behaviors are defines as
conceptual, social and practical skills required for
fulfilment of daily functions (www.aaidd.org, 2008).
Deficiencies in adaptive behaviors have negative impact
on both daily life and reactions to environment and
special occasions. Adaptive behaviors may also be
defined as social responsibility and individual
independence standards expected from people of the
same age and culture group. Adaptive skills are named
by various resources as independent life skills or daily life
skills (Bozkurt, 2001; Cavkaytar, 1998; Ozen, 1995).
Independent life skills are the ones that an individual
needs in order to live without independence on others
(Bozkurt, 2001; Cavkaytar, 1999).

As individuals gain self-care skills which are one of the
independent life skills, their dependency on parents and
other people begins to disappear. Training individuals
with autism on self-care skills is of primary importance as
a) they are vital, b) frequently used in daily routine, c)
help develop acceptance and positive attitude and d)
enhance life quality and help take own life’s responsibility
(Tekin-iftar, 2002). Dressing skill is among self-care skills
required for both autistic and other individuals to function
independently. Dressing skill of children with autism
children is important for their social recognition, selection
skill and enhancement of life quality. While normal
developing children learn dressing skills by observing
parents, siblings and friends and taking them as models
without any educational program, autistic children have
difficulty in learning these skills without receiving help or
being taught (cited by: Yicesoy, 2007). Interviews with
families indicate that teaching their children dressing
skills is of primary importance to them (Farlow and Snell,
2003). Therefore, teaching autistic individuals dressing
skills is one of the basic objectives of educational
programs. Dressing skill includes wearing/putting on and
removing underwear, jumper, trousers, skirt, sock, shoe,
coat, gloves and hat. It also include additional skills such
as buttoning and unbuttoning, unsnapping, zipping,
wearing belt, tying scarf, unlacing, choosing appropriate
clothes, assess appearance and to be precise when
necessary (Yiicesoy, 2007). Dressing skill must be taught
through daily activities to the possible extent. The best
time to teach dressing skill is when children get up, go to
toilet, have bath, go to school, play in the park, garden
among others. Dressing skill must be ordered from the
least to the most complicated one (Vuran, 2011). Like
normal developing children, undressing skills are easier
than dressing skills for children with autism. They are
also relatively easier than unbuttoning, unlacing and
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zipping. Therefore, undressing skills must be taught
before dressing skills (Azrin, Schaeffer ve Wesolowski,
1976; Varol, 2011).

Dressing skill teaching must begin with clothes that are
easy to put on and take off. Clothes must be one size
bigger and flexible. Teaching must begin with heelless,
pipe-shaped socks, V-collar jumpers, stretch pants and
unlaced shoes. Clothes with bigger buttons, holes and
zippers may be used for buttoning-unbuttoning, zipping-
unzipping skills that require development of fine muscle
skills (cited by: Vuran 2011). There have been studies in
recent years in order to teach autistic children dressing
skills effectively. It is observed that these studies give
place to educational programs based on “Applied
Behavior Analysis” and that this program is often based
on principles of operant conditioning. In this model, the
first step is detecting the child’s current performance and
which dressing skills are missing and then these steps
are divided into small steps where they are placed into
appropriate educational programs and the child’s positive
reactions are reinforced (Darica, Abidoglu and Gimuscu,
2005). One of the systematic teaching practices used in
autistic child training is “Errorless Learning Methods”
based on “Applied Behavior Analysis” (Kayaoglu and
Gorir, 2008). Errorless learning is programming tools
and materials related to the stimuli or target behavior
(Cipani and Madigan, 1986). During Errorless learning,
the student is more likely to give direct reaction through
prompting, gains more reinforcement for the right
reactions, which results in an education with fewer
mistakes. Thus, a positive relationship develops between
the student and practitioner (Weeks and Gaylard-Ross
(1981) cited by Eren et al. (2013). Errorless Learning
Methods are generally gathered under two groups. These
are teaching methods that present reaction prompts and
teaching methods that present stimuli prompts. Teaching
through the most to least prompting is an effective
method for teaching individuals with  autism,
developmental retardation or mental handicaps of various
levels (Tekin-iftar and Kircaali-iftar, 2012).

Most to least prompting is defined as beginning
education with prompting that enables the individual to
give right reactions and gradually decreasing and
removing the prompting. Prompts are presented in a
hierarchical order from the prompt that requires most
control over the person’s body/behavior to the one that
requires least control and teaching continues with the
next prompt after the person fulfills the target criteria.
When it comes to the criteria for transition from one
prompt to another, it is observed that a less controlling
prompt is introduced when the person gives right
reactions at a certain level or teaching is done at a
prompt level for a certain amount of time (Tekin-iftar and
Kircaali-iftar, 2012). Withdrawal of prompting happens in
three ways; by (a) only changing the genre of prompting,
(b) only changing the amount of prompting or (c)
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withdrawing both. The purpose is to enable student
independence by withdrawing the genre, amount or both
(Tekin-iftar and Kircaali-iftar, 2012; Varol, 2011).
Withdrawal of prompting is not based on spontaneous
decisions but happens in a systematic way (Tekin-iftar
and Kircaali-iftar, 2012). Most studies employ the most to
least prompting method. Vuran (1989) studied whether
“Dressing Skills Teaching Material” designed for fifteen
mentally disabled children who fail to realize independent
dressing skills was effective in training them on wearing
trousers, v-collared jumper and socks. Pretest-end test
trial method was used in the study. Measurement tools
designed by the author were applied on the sample
before and after the practice. Dressing skills teaching
materials were designed by the author. According to
study findings, teaching through materials that are based
on children’s capabilities is effective in acquiring self-care
skills. Ozen (1995) investigated whether “Individualized
eating skills, teaching material based on physical aid,
modeling and verbal Instruction” was effective in realizing
sub-goals of spoon-fork using skills by six mentally
disabled children who displayed eating skills prerequisite
behaviors. Therefore, the author developed
“Individualized eating skills, teaching material based on
physical aid, modeling and verbal Instruction” and
“Individualized eating skills teaching material based on
only verbal Instruction” and formed teaching units
involving spoon and fork using skills. At the end of the
study, it was found that “Individualized eating skills,
teaching material based on physical aid, modeling and
verbal Instruction” was more effective than “Individualized
eating skills teaching material based on only verbal
Instruction” in different students and teaching different
eating skills.

Ozen et al. (2003) investigated the effectiveness of
most to least prompting method in teaching self-care
skills to three mentally disabled children. At the
implementation process of the study, most to least
prompting method was presented through complete
physical prompting, partial physical prompting, verbal
prompting and independent performance. At the end of
the study, it was found that skills were realized according
to the target criteria except for tooth-brushing skill of a
child. Aykut and Varol (2007), investigated the
effectiveness of most to least prompting method in
teaching a mentally handicapped child to wear stretch
pants, cut an empty paper with scissors and water paint
an empty sheet. The study carried out with inter-
behavioral multi probe design showed that sub-goals of
these skills were realized between 80 and 100% and
children could generalize these skills to different settings,
instruments and people. Aykut (2007) investigated the
effectiveness and efficiency of systematic withdrawal of
prompting and constant time delay procedure in teaching
how to make stitch on folded cloth and cook ready-made
soup. Study findings showed that constant time delay

procedure was more efficient than systematic withdrawal
of prompting in terms of the number of educational
processes and total amount of teaching time until the
criteria is met while systematic withdrawal of prompting
was more efficient than constant time delay procedure in
terms of the number of false reactions until the criteria is
met. Aykut and Varol (2010) investigated whether there
was any difference between constant time delay
procedure and systematic withdrawal of prompting and
which was more effective in teaching daily life skills to
children exposed to mental deficiency. Study pattern was
adaptive alternate practice model. Study findings showed
that there was no difference between the effectiveness of
these two procedures in teaching skills; however,
constant time delay procedure was more efficient in
terms of the number of educational processes and total
amount of teaching time until the criteria is met while
systematic withdrawal of prompting was more efficient
than constant time delay procedure in terms of the
number of false reactions until the criteria is met. There
was no difference between two procedures in terms of
sustainability and generalization.

Aykut (2012) investigated whether there was any
difference between effectiveness of constant time delay
procedure and systematic withdrawal of prompting and
also, which was more efficient in teaching daily life skills
to two children with mental disability. Study pattern was
adaptive alternate practice model. Study findings showed
that there was no difference between the effectiveness of
these two procedures in teaching skills; however,
systematic withdrawal of prompting was more efficient
than constant time delay procedure in terms of the
number of educational processes, number of false
reactions and total amount of teaching time. No
difference was observed between two procedures in
terms of sustainability and generalization. Eren et al.
(2013) investigated the effectiveness of embedding
teaching with most to least method in music activities
designed according to Orff approach in teaching
concepts to 3 autistic children between the ages of 3 and
6. Inter-sample multi probe model was used for the study.
Study findings showed that embedding teaching with
most to least teaching method in music activities
prepared according to Orff approach was effective in
teaching concepts to autistic children. Day and Horner
(1986) compared single sample and multi sample
teaching methods in teaching dressing skills to 6 boys
aged 8 to 23 and with advanced level of mental
deficiency. Most to least prompting was used and correct
reactions were reinforced. While none of the boys were
able to develop jumper wearing skill before teaching, 4 of
the 6 boys were able to learn how to wear at least one
type of jumper at the end of teaching sessions with single
sample and all the boys were able to learn how to wear 7
or 8 types of jumper at the end of teaching with multi
sample (cited by: Yucesoy, 2007). Sisson and Dixon



(1986) investigated the effects of physical aid, modeling,
verbal prompting and social reinforcements in teaching
and sustaining eating skills (chewing with closed mouth,
using spoon-fork properly and using handkerchief) to six
seriously disabled individuals. Inter-behavioral multi
initiation level pattern was used. Study findings showed
that the teaching method was effective in using the
specified skills. Mc Donnell Ferguson (1989) compared
the effectiveness and efficiency of systematic withdrawal
of prompting and constant time delay procedure in
teaching how to use ATM and cash a check. Although,
the study results showed that both methods were
effective, systematic withdrawal of prompting was more
efficient than constant time delay procedure in terms of
the number of teaching sessions, percentage of mistakes
and total amount of teaching time.

Miller and Test (1989) compared the effectiveness and
efficiency of systematic withdrawal of prompting and
constant time delay procedure in teaching cloth washing.
Although, the study results showed that both methods
were effective, constant time delay procedure was more
effective than systematic withdrawal of prompting in
terms of percentage of mistakes by the sample and fewer
teaching sessions. Denny et al.(2000) investigated the
effectiveness of a parent-supported program in teaching
a mentally disabled child to eat and roll a ball and
sustaining these skills. Inter-behavioral multi initiation
level pattern was the study design.

In the study, goals for both skills were designed
according to whole skill approach and the method
involved systematic withdrawal of physical prompting.
The study findings showed that the participant acquired
and sustained (cited by: Ozen et al., 2003). Libby, Weiss,
Bancroft and Ahearn (2008) compared most to least
prompting and least to most prompting with 5 autistic
children in playing toy blocks. All participants learned to
construct things with toy blocks when teachers used most
to least prompting and made fewer mistakes than least to
most prompting method. Literature review showed that
studies with most to least prompting method are
restricted to Vuran (1989), Ozen (1995), Aykut and Varol
(2007), Aykut (2007), Aykut (2012), Ozen et al. (2003),
Aykut and Varol (2010), Eren et al. (2013), Day and
Horner (1986), Libby et al. (2008) Sisson and Dixon
(1986), Mc Donnell and Ferguson (1989), Miller and Test
(1989), Denny et al. (2000). This study was planned as a
result of this restriction and its goal was to teach autistic
children dressing skills with most to least prompting
method. Therefore, answers to the following questions
were sought: a) Is implementing individualized teaching
program based on most to least teaching method
effective in teaching autistic children to wear a coat with
zipper? B) Is individualized teaching program based on
most to least teaching method effective in sustaining coat
wearing skill after it is learned and generalizing it to
different people and settings?
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METHODS

This section involved information about study model, dependent-
independent  variable, sample, setting and instruments,
implementation of individualized teaching program, implementation
process, data collection and data analysis.

Study model

In this study, effectiveness of most to least prompting method was
assessed with inter-sample multi probe model, which is one of the
single sample study models. In multi probe model, beginning level
data was collected until at least three consecutive stable data
points are obtained in all cases. After stable data was obtained,
implementation begins at the first case. While only data was
collected for the first case, probe data was collected at previously
determined (for example, every 3 to 5 days) time intervals. If a
difference was observed between beginning stage and
implementation process of the first case in terms of frequency,
duration, percentage, intensity etc. and a difference is observed
implementation stage of the first case and probe stages of other
cases, it means a relation has been found between dependent and
independent variable. Meanwhile, if it was observed that the
criterion is about to be achieved in the first case, probe data was
collected in other cases. When the criterion was met in the B stage
of first case, they pass onto the B stage of the second case. If
findings in second case were similar to those in the first case,
cause-effect relationship was revealed. If they get close to the
criteria in the second case, probe data was collected in the third
case. After the implementation was ended in the second case,
implementation was started in the third case. Meanwhile,
permanence effect of the implementation may be checked by
collecting probe data occasionally in cases that have been
implemented (Tekin-Iftar and Kircaali-iftar, 2012).

Dependent and independent variable

Dependent variable of this study is students’ zippered coat wearing
skill learning level. Independent variable is the usage of
individualized teaching program based on most to least prompting
method.

Sample

Study sample includes target students, implementer and observers.

Target students

Classroom teachers were asked for help in selecting target skills.
Therefore, classroom teachers were first given skill checklists and
asked to state which of these skills their students needed and order
them in terms of importance. Thus, zippered coat wearing skill was
specified as the primary skill. Individualized teaching programs
were prepared according to the target skill. Study sample
comprised three autistic students aged 8, 10, 11 who attended a
private education school in Edirne. Their parents granted written
permission for the children to participate in the study. Interviews
with classroom teachers revealed all the students need to be taught
the target skill. Students in the study were expected to have several
prerequisite skills. These skills were a) imitating the model by
modeling the prompts, b) receiving and performing verbal
instructions (e.g., hold, take, give, sit etc.), ¢) choosing a reinforcer
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and d) not having received education with most to least teaching
method.

Implementers

Three implementer carried out the study. Implementation process
was realized by two implementer. The other researcher took part in
writing process of the study. One of the implementer who
implemented the study has bachelor’'s degree in private education,
post graduate degree in education of mentally disabled individuals
and 11 years of teaching experience and still works as an instructor
at private education department. The other implementer has
bachelor’'s degree in private education department and is currently
studying to get a post graduate degree at Audiology and Speech
Disorders department.

Observers

In the study, reliability data related to dependent and independent

variable were collected. Inter-observer reliability and application
reliability data of the study were collected by an instructor with post
graduate degree and a private education teacher. Before collecting
reliability data, observers of the study were given information about
a) goals of the study, b) target skill and behaviors related to target
skill, ¢) most to least prompting method, d) teaching sessions, e)
probe sessions, f) generalization sessions, g) correct or false
interpretation of the skill behaviors by the student and h) reactions
expected from the observed in case of correct and false reactions.

Setting and instruments

Implementation of the study was realized in an empty classroom
inside the institution that the sample attended. The classroom was
a place with few stimuli that distracted attention and contained the
instruments required for the implementation. There was a hanger
on the wall and students’ coats in the classroom to practice coat
wearing skill. Students’ beginning, probe, implementation and
monitoring data were all collected at the same setting. Data related
to generalization were collected in different classroom with different
hangers in the school that children attended.

Preparation of individualized education program

An individualized teaching plan was designed for each student
according to the specified target skill. Most to least prompting
method was used in the individualized teaching plan. Tekin-iftar
and Kircaali-iftar listed the behaviors required for efficient
implementation of most to least prompting method: a) skill analysis
must be developed, b) it must be decided whether skill analysis
steps will be taught in forward chaining or backwards chaining, c) it
must be decided what the criterion for passage from one prompting
level to another will be, d) it must be decided what the criterion for
passage into the next step listed in skill analysis will be, e) it must
be decided what reaction will be given against false reactions of the
individual. Teaching materials in this study were prepared by
following this process. On the other hand, measurement tools were
designed to collect beginning level, teaching, monitoring and
generalization data of every student. Measurement tools consisted
of three parts; which are “notifications, criteria and measurement
tool instruction”. In measurement tools, skill analysis of the target
skill was made first. Analysis of target skills was formed by writing
each skill step.

Implementation process
Beginning level and probe sessions

Beginning, probe, teaching, monitoring and generalization data
were collected with the data collection tools. Moreover; beginning,
probe, teaching, monitoring and generalization sessions were
recorded on video and data of these sessions were collected and
recorded on measurement tools by implementers. Single chance
method was used for data collection in beginning level and
implementation sessions. The following process was followed in
specifying performance level with data collection tools:

1. Attention of target student was enabled for realization of the skill.
2. Once enabled, attention of target student was reinforced by
reinforcers (very well, very nice, well done etc.).

3. Skill instruction was given for the target student to realize the skill
“Wear your coat”.

4. After skill instruction was given, they waited for 4 s for the target
student to give reaction.

5. If target student does the first step successfully in the first step of
skill analysis, “+” is marked on the data collection chart and they
observed whether the student began to do the next step of the skill
analysisin 4 s.

6. If target student does not realize the second step of skill analysis
successfully, “-* is marked on data collection chart.

7. Single chance method was used in probe sessions and “-“ was
marked for the skills under the skill that student could not realize.

8. Beginning and probe data were collected until stability was
achieved.

9. Steps that target student could realize successfully were divided
into steps in the skill analysis and multiplied by 100, so they
obtained percentage of correct steps of the sample and recorded it
on the chart.

Teaching sessions

Teaching session started with the first step of the skill for each
student and continued until the criteria were met. Forward chaining
method, was used while teaching skills to students. All teaching
sessions were recorded on camera and data of these sessions
were collected by implementers who watched these sessions. As in
beginning level and probe sessions, teaching sessions began by
drawing target student’s attention. When target student focused his
attention, verbal reinforcers were used. Then skill instruction was
given. They waited for 4 seconds for target student to realize the
skill. When he could not realize the skill, prompts were given. Based
on most to least teaching method, prompts were presented in the
following order.

In the first five sessions, physical prompting (over the sample’s
hand) and verbal prompting (now we are putting on the coat) were
used.

1. Implementer gave the instruction “put on your coat”.

2. After the skill instruction, implementer gave full physical
prompting and verbal prompting together to enable the student to
complete the first step of skill analysis.

3. If the student realized the first step of skill analysis with physical
prompting, applicator gave verbal reinforcer. Then, they passed
onto the second step of skill analysis.

4. If the student did not give a correct reaction with full physical
prompting, implementer returned to teaching this skill.

At the end of five sessions, partial physical prompting (touching the



sample’s elbow gently) was used.

1. implementer gave the instruction “put on your coat”.

2. After the skill instruction, implementer gave full physical
prompting and verbal prompting together to enable the student to
complete the first step of skill analysis.

3. If the student realized the first step of skill analysis with partial
physical prompting, implementer gave verbal reinforcer. Then, they
passed onto the second step of skill analysis.

4. If the student could not realize this step with partial physical
prompting, implementer presented full physical prompting in order
to prevent the student from making mistakes and gave verbal
reinforcer. Then, they passed onto the next step of skill analysis.

5. They passed onto the verbal prompting if the student passed
each step of skill analysis with only partial physical prompting and
verbal prompting in three consecutive sessions.

Verbal prompting was used for three sessions:

1. Right after skill instruction, implementer enabled the student to
complete the first step of skill analysis with verbal prompting. For
example, he gave the instruction “put on your coat” and waited for
the student to do it.

2. After the student completed the first step of skill analysis
successfully with verbal prompting, implementer gave verbal
reinforcer. “Well done. You've put on your coat”. Then they passed
onto the second step.

3. If the student could not realize this step with verbal prompting,
implementer presented partial physical prompting in order to
prevent the student from making mistakes and gave verbal
reinforcer. Then, they passed onto the next step of skill analysis
with verbal prompting.

4. If the student could not realize this step with partial physical
prompting, implementer presented full physical prompting in order
to prevent the student from making mistakes and gave verbal
reinforcer. Then, they passed onto the next step of skill analysis
with verbal prompting.

5. implementer reinforced by giving the student food only when the
student completed each step of skill analysis with only verbal
prompting in three consecutive sessions. If he used full physical
prompting or partial physical prompting in several steps of skill
analysis, teaching program was revised and these steps were
practiced again.

Skill was performed independently:

1. The student was expected to realize the first step after the skill
analysis.

2. If the student realized the first step of skill analysis
independently, implementer gave him verbal reinforcer. “Well done.
You’'ve put on your coat”’. Then they passed onto the second step.
3. If the student could not realize this step independently,
implementer presented verbal prompting in order to prevent the
student from making mistakes and gave verbal reinforcer. Then,
they passed onto the next step of skill analysis to enable him to
give independent reaction.

4. If the student could not realize this step with verbal prompting,
implementer presented partial physical prompting in order to
prevent the student from making mistakes and gave verbal
reinforcer. Then, they passed onto the next step of skill analysis to
enable him to give independent reaction.

5. implementer gave full physical prompting when the student could
not complete this step without partial physical prompting and gave
verbal reinforcer. Then, they passed onto the next step of skill
analysis to enable him to give independent reaction.

6. If the student realized the skill steps 100% independently in three
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consecutive sessions, implementer collected probe data in the
following week. If student performance fell below 100%, the
program was revised and organized. Reinforcers were given until
target students performed the required criteria. Food reinforcers
and social reinforcers were given together for correct reactions.
Nothing was done for false reactions and no reinforcer was given.
When student performance reached 100% and all steps of skill
performance were realized, verbal reinforcers were given.

Generalization sessions

Generalization sessions were held in order to understand whether
students were able to generalize the target skill into different people
and settings. Generalization data were collected in three
consecutive weeks after all the students met the criteria. Students’
classroom teacher was informed about the practice during
generalization process. Generalization sessions were held at a time
close to school end and a different classroom. The student was
given the instruction “put on your coat” and implementer assessed
whether he could do it. A different teacher of the school was asked
for help in order to understand whether the student was able to
realize the skill in the presence of different people, asking the
student to put on the coat in his/her presence, recording the
student's behavior and noting down the average as the
generalization data of the target skill. Implementer reinforced the
target students with verbal reinforcers for the target skills.

Monitoring sessions

Monitoring sessions were held in a way similar to beginning level
sessions at the first, third and fourth weeks after teaching sessions.

Data collection

Three types of data were collected for the study; including
effectiveness, inter-observer reliability and implementation
reliability.

Collection of effectiveness data

All sessions were recorded on video and study data were collected
after watching these records. While collecting effectiveness data,
target students’ correct and false behaviors in target skill were
recorded and percentage of correct behavior was calculated. While
assessing target skill, they collected data related to realizing skill
steps of target skill. implementers put a “+” on data collection form
when students realized the steps correctly and “-“for other cases,
calculating percentage of correct behavior and inserting these data
on the chart.

Inter-observer reliability

Inter-observer reliability data of the study were collected by an
instructor with doctorate degree at private education and a private
education teacher who graduated from mentally handicapped
teaching. Video records of the study at minimum 30% of beginning,
application, probe, generalization and sustainability stages were
watched by the observers and inter-observer reliability data were
collected. Inter-observer reliability was calculated with [(unanimity)/
(unanimity + divergence)] x 100 formula. Reliability percentage of
both sample for beginning, application, probe, generalization
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sessions was found 100% for the target skill.

Implementation reliability

Implementation reliability data was collected by the author with coat
wearing skill teaching program application reliability data collection
form. Before beginning to work on implementation reliability, the
author was informed verbally about how the implementer would
carry out the teaching process. While watching the video records
related to implementation reliability, author marked “+” and “-“on the
Implementation Reliability Form by deciding whether implementer
had realized the items on Implementation Reliability Form. The
formula for calculating implementation reliability was: “Observed
Teacher Behavior/Planned Teacher Behavior x 100" for 50%
specified with Unbiased Appointment Chart of the teaching
sessions for each sample. Implementation reliability was found
100% according to study findings.

Data analysis

Data obtained as a result of the dressing skill teaching exercises
were graphically analyzed. For data analysis, author used linear
graphic, which is one of the graphical analysis techniques. Scores
related to realization of the skill were shown at equal intervals
between 0 and 100 over y axis as percentage, beginning, teaching,
probe, monitoring and generalization data were numbered and
shown at equal intervals on x axis.

RESULTS

This section involves findings on acquisition,
sustainability findings related to coat wearing skill as well
as data related to generalizing the skill into different
people and settings. Decision to change the stage during
implementation was made according to (100%) fulfillment
of the criteria in target skills.

Findings related to acquiring, sustaining and
generalizing level of coat wearing skill

Findings of each student related to acquiring, sustaining
and generalizing level of target skill are shown in Figure
1.

Beginning Level (BL), Probe (P), Application (A),
Monitoring (M) and Generalization (G) Session Data
related to Teaching Coat Wearing Skill with Most to Least
Prompting Method

As shown in Figure 1, it was observed that the first
student Kirsat did not have the target skill at the
beginning level stage. They passed onto target skill
teaching as stable data was obtained at the three
beginning level sessions. Percentage of correct reactions
in target skill at teaching stage was found to be between
45 and 100%. Kursat performed the target skill at

acceptable level of 100% in the 4th, 5th and 6th sessions
during application stage. As this level was the required
performance, the specified criteria were met and teaching
stage of the skill was ended. It was observed, that
second student Ogiin did not have the target skill at
beginning level and probe stage. Percentage of correct
reactions in target skill at teaching stage was found to
differ between 50 and 100%. Ogin performed the target
skill at acceptable level of 100% in the 7th, 8th and 9th
sessions during application stage. As this level was the
required performance, the specified criteria were met and
teaching stage of the skill was ended. It was observed
that third student Burak did not have the target skill at
beginning level and probe stage. Percentage of correct
reactions in target skill at teaching stage was found to
differ between 45 and 100%. Burak performed the target
skill at acceptable level of 100% in the 7th, 8th and 9th
sessions during application stage. As this level was the
required performance, the specified criteria were met and
teaching stage of the skill was ended.

As shown in Figure 1, all of three students (Kirsat,
Ogin and Burak) performed the target skill at the
acceptable level of 100% in monitoring sessions which
were held one, three and four weeks after target skill
teaching ended. Again as shown in Figure 1, correct
reaction percentage of all three students (Kirsat, Oguln
and Burak) in generalizing the target skill to different
people and settings at generalization sessions was found
100%.

DISCUSSION AND SUGGESTIONS

This study investigated the effectiveness of most to least
prompting method in teaching autistic children coat
wearing skill. Study findings reveal that most to least
prompting method is effective in teaching the target skill
to autistic students. Moreover, it was found that students
were able to sustain the skill after the implementation
ended and generalize it to different settings and people.
These findings are similar to the study of Aykut and Varol
(2007) who tried to teach a mentally handicapped student
to wear stretch pants, cut an empty paper with scissors
and paint an empty paper, study of Ozen et al. (2003)
study where they taught self-care skills to three mentally
disabled students, Eren et al. (2013) study where they
investigated the effectiveness of embedded teaching
carried out with most to least prompting method in
musical activities based on Orff approach on teaching
concepts to autistic children, Vuran’s (1989) study related
to teaching dressing skills, Day and Horner's (1986)
study where they taught dressing skills to 6 mentally
disabled boys, study of Libby et al.(2008) who compared
gradual withdrawal of prompting and least to most
prompting in playing game blocks with 5 autistic children,
Sisson and Dixon’s (1986) study where they taught
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Figure 1. Acquiring, sustaining and generalizing level of target skill.

eating skills (chewing with closed mouth, using spoon,
knife and handkerchief properly) to six mentally disabled
children and finally the study of Denny et al. (2000) who
taught eating and ball rolling skills to a mentally disabled
child. Teaching with most to least prompting is commonly
used as an effective method in teaching individuals with
autism, developmental retardation or mental disability at
various levels. It is seen that majority of studies with this
method are carried out with individuals who have
moderate or serious mental disability. Moreover, most to
least prompting method is effective in teaching both
single-step and chain behaviors to people of all age
groups (Tekin-iftar and Kircaali-iftar, 2012). These study
findings support this view. At the end of this study, it was
found that most to least prompting method is effective in
teaching coat wearing skill to autistic students. Future
studies may be repeated with students from different
disability groups, different settings, different single-
sample study models and errorless teaching methods.

Teachers working with students with special needs may
be informed about how most to least prompting method is
used in teaching so that they could use it effectively.
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The fact that there is no much study on reversibility is one of reason this study was conducted. Others,
the importance of reversibility is also being researcher’s motivation for focusing pupils’ reversibility.
On the other hand, the concern on pupils’ reversibility is a major concern. The objective of this
research is to identify errors done by the pupils in solving arithmetic problems related to reversibility
concept. The result of this study can inspire teachers to consider the problem-solving in minimizing
errors which must be done by the pupils in solving other arithmetic errors. The result of this study can
be used as a reference in designing further learning and tasks for student’s reversibility development.
This research is qualitative with descriptive approach. The subjects of this research are fifth grade
pupils of three Elementary Schools in Jombang, Indonesia. Researcher gave arithmetic task related to
reversibility concept to the research subject. The pupils’ worksheet was analyzed by calculating a
number of pupils who did error for each arithmetic item. Then, it was classified to groups which were
based on the error types done by the pupils. Furthermore, the researcher described error types done by
the pupils related to Roberts, namely wrong operation, obvious computation error, defective algorithm,
and random response. This case proved that there are some elementary school pupils who are still
having difficulty in solving arithmetic problems related to reversibility concept.

Key words: Pupil’s error, concept of reversibility, solving, arithmetic problems.

INTRODUCTION

Piaget’s theory (Inhelder and Piaget, 1958) explained the
levels of individual’s cognition growth from newborn to
adult into 4 stages:

1. Sensory-motoric stage (from the newborn to 2 years
old)

2. Pre-operational stage (from 2 years old to 7 years old)
3. Concrete-operational stage (from 7 yearsold to 11

years old), and
4. Formal-operasional stage (from 11 years old to adult).

At sensory-motoric stage, infants learn about their
surroundings by using their sensoric and motoric skills.
They moved with reflexes. At pre-operational stage, their
language conception were rapidly developed, but still in
primitive manner. In developing their skills, they
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symbolized objects. At this phase, they had no figure on
the nature of conservation for they were centering, they
fully focused on one state only. Hence, their ideas were
intuitive and not irreversible, they could not turn the ways
of their thinking back into the initial state. At the concrete
stage, their reversibility evolved. Reversibility is
individual’'s mental ability to turn the way of thinking back
into the original state. At formal-operational stage, they
could readily have an abstract and logical construct.

In accordance to Piaget’s theory on cognition growth as
earlier discussed, it was suggested that the main
characteristic of children at concrete stage was the
development of reversibility. If reversibility was involved
as the feature of an individual’s cognition growth, it would
be necessary and should be concerned since it evolved.
Thus, this research is inspired by the theory of Piaget
about reversibility. The researcher were also motivated
by Lamon (2007), that there are few research about
reversibility. Lamon requested researchers, especially in
education field, to focus and investigate on students’
reversibility.

Reversibility is defined as someone’s capability to
control their mentality in order to be able to return to the
starting point (Slavin, 2006). For instance, the problem of
conservation according to Piaget (Inhelder and Piaget,
1958), is given in two glasses which contained milk with
comparable volume. When one of the milk is poured into
a bowl (A container which is shorter and wider), then a
guestion was asked, “Which is more, the milk in the glass
or milk in the bowl?”. When the children’s reversibility has
been properly developed, they will respond by saying that
the milk in the glass is comparable with the milk in the
bowl. Due to the way children think that milk in the bowl
poured into a glass will have comparable volume, proving
that the volume at both container are similar. It means
that children’s capability to control their mentality in order
to be able to return to the starting point has been
developed.

Krutetskii (1976) defines mathematical ability related to
pupils’ success in solving problems are reversibility and
flexibility. Inhelder and Piaget (1958) said that reversibility
can be considered a key requirement in a number of
problems in mathematics. While Haciomeroglu and
Presmeg (2009) stated that pupils’ reversibility is really
important in understanding mathematics topic related to
the inverse. All those opinion prove that pupils’
reversibility is important, because toward reversibility,
pupils are able to solve a number of case related to
mathematical problems, one of them is the topic about
inverse.

According to Carpenter and Moser (2008), one of the
example about arithmetic problems related to reversibility
is “Jim has 5 marbles. He has 8 marbles less than
Connie’s. How many marbles does Connie have?”. If the
pupils finish that exercise through involving reversibility,
they should think “if Jim has 8 marbles less than Connie,

so Connie has 8 marbles more than Jim. Due to Jim has
5 marbles, so the total of Connie’s are 8 + 5 = 13
marbles. Or pupils can think that Jim has 8 marbles”. Or
pupils can think that “Jim has 8 marbles less than Connie’
so the difference between Jim’s and Connie’s is 8.

Therefore, in arithmetic equation, it can be said
the number of Connie’s marbles —

the number of Jim’'s marbles = 8 or
the number of Connie’s marbles —5=8 . So, the

number of Connie’s marbles are 8 + 5 = 13",

According to Fuson (1992), reversibility is needed to
deal with addition and subtraction problems that cannot
be solved by direct modeling. This judgment implicates
that one of the topic related to pupils’ reversibility is
arithmetic. According to Wong (1977), reversibility is
important for the addition concept as “If a child knows
that 3+42=5, Is he able to answer 5=[]+2 or
3+[]=57?"If he is able to answer it, then his
reversibility has been developed, because he understand
that 3 + 2 = 5 similar with 5 = 3 + 2“.

The explanation earlier mentioned shows that pupils’
reversibility is important and needs to be noticed since
the reversibility is being developed. As the first step in
identifying pupils’ reversibility, the researcher wants to
reveal first condition of pupils’ reversibility at the
Elementary Scholl in solving arithmetic problems.
Therefore, the researcher gave arithmetic task related to
reversibility concept to the pupils, then the researcher
can identify errors done by the pupils in solving arithmetic
items related to reversibility concept.

The pupils of Elementary School was chosen as the
research subject with the consideration that reversibility is
being developed at the concrete level, that is when a
child is up to 7 to 11 years old (Piaget and Inhelder,
1958), this means that the pupils are all in Elementary
School. Moreover, reversibility is related to arithmetic.
Otherwise, arithmetic for the first time was given to the
pupils at the Elementary School.

Therefore, the objective of this research is to identify
errors done by the pupils at the Elementary School in
solving arithmetic problems related to reversibility
concept. If the teacher knows the description of pupils’
reversibility based on the errors done by them, the
researcher’s expectation is the teachers are able to think
the problem-solving in minimizing errors must be done by
the pupils for the next. Furthermore, the research result
can be as orientation to compose the next learning and
duties for the pupils’ reversibility development.

REVIEW OF LITERATURE

Reversibility

Reversibility is a term adopted from Piaget’s theory that
one of children’s characteristic at the concrete



operational level starts at the phase when reversibility is
being developed. Furthermore, Inhelder and Piaget
(1958) said that “reversibility is defined as the permanent
possibility of returning to the starting point of the operation
in question”.

For instance, two glasses containing milk with
comparable volume. When one of the milk is poured into
a bowl (A container which is shorter and wider), then a
guestion was raised “Which is more, the milk in the glass
or milk in the bowl?”. Children at the pre-operational will
answer that the milk in the glass is comparable with the
milk in the bowl. This is because the children’s mentality
is “centrally” and irreversible. Children only focused on
one aspect, that is the milk volume, and ignoring the
other aspect. While children at the concrete operational
level will answer that ‘milk in the glass’ is comparable
with ‘milk in the bowl’. Because children at this level has
the mentality that if milk in the bowl is poured into the
glass, the volume will be as same as that in the bowl,
which shows that the volume for the both container are
comparable. It means at that at this level, children’s
ability to control their mentality return to the starting point
where it has been developed. In this case, starting point
means two glasses that contained milk with comparable
volume. While, change their mindset to the starting point
is when children pour the milk in the bowl to the glass. So
the milk volume will be as same as the condition before it
is poured.

According to Kang and Lee (1999), “reversibility
enables the recognition of problems in various ways”. For
instance, the pupils of Elementary School were given an
arithmetic problem, that is “43 — [ ] = 24", then they were
asked to determine the value at the box. So, through the
reversibility, the pupils are able to investigate 43 — [ ] =
24 through some ways, that is:

1. -[] =24 — 43,

Since children would think that the two parts of
aritmethical equation 43 — [ ] = 24 was added by —43,
the equaition would be (—43)+43-[] =24+ (—43),
hence the result found- [ ] = 24 — 43.

2. [] =43 - 24,

Since children would think that aritmethical equation
43 — [ ] = 24 implied that 43 minus particular number
(symbolized with [ ]) equaled to 24. If 43 minus particular
number (symbolized with []) equaled to 24,then, 43
minus 24 should be that particular number (symbolized
with []). Indicating that 43 — 24 =[] atau [ ] = 43 — 24.

Such ideas described the notion of reversibility. Firstly,
children involved reversibility with reciprosity, operating
the two parts of equation with similar element. At the
second manner, they involved reversibility with negation,
thinking if 43 minus particular number (symbolized with
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[]) equaled to 24, then, 43 minus 24 should be that
particual number (symbolized with []).

According to Piaget and Inhelder (1998) they stated
that there are two reversibilities concept, which are
negation and reciprocity. Here, negation includes
understanding which is a way one could be delayed by
other way. In this case, reversibility shows the idea which
is in every operation has invers which is used for
canceling the operation. In the example earlier given,
subtraction is simply the reversal of addition while
multiplication which is canceled by dividing operation.
This means that addition negation is subtraction and
multiplication is dividing. While the reciprocity concepts
are related to the equivalent relation. The other example
of negation and reciprocity in algebra case which is
explained by Ardi (2009) are:

“In mathematics education, Adi (1978) used the concept
of negation and compensation to study the relationship
between college students’ developmental level and their
performance on equation solving. She provides the

equation 14—71—_5;(:9 to illustrate her interpretation of

negation and compensation. In solving this algebraic
equation, negation is involved when one is asked to
make the following inferences: ‘Fourteen minus what
equals nine?’, ‘Fifteen divided by what equals five?’, and
‘Seven minus what equals three?’. On the other hand,
compensation is involved when one multiply both sides of
the equation by 7 — x to obtain 98 — 14x — 15 = 63 — 9x.“

Based on these explanation, the researcher conclude
that if the reversibility is being developed optimally, so the
children are able to solve the arithmetic problems
correctly. To acquire it, the children’s reversibility need to
be practiced through giving problems related to
reversibility concept.

Krutetskii  (1976) explained that one of the
mathematical ability related to pupils’ success in solving
problem is reversibility. Reversibility refers to the ability of
establishing two-way reversible relations as opposed to
one-way relations which function only in one direction.
This view implied that reversibility had two process within:

1. A process that started from the initial state moving into
the end point as the goal and

2. A process that started from the end point moving back
into the initial one, however, it was fine to use another
path as its way.

Furthermore, he also explained on reversibility of the
mental process , thinking in a reverse direction from the
result or the product to the initial data. For instance, the
pupils of Elementary School are asked to answer
arithmetic problem “29 + ... = 46" if the pupils involve
reversibility in answering the task, so the pupils will think
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Table 1. Indicators of error classification of the reversibility concept in solving arithmetic problem by Roberts (1968).

Error classification of the reversibility
conceptin solving arithmetic problem

Indicators

Wrong operation

The problems are solved using the operator other than the one specified
in the problem. Children were considered in conducting a wrong operation
when they completed an arithmetical task by changing the operation
presented. Given a task 23 + ... = 10, they completed the task by
changing the addition operation into the subtraction, which changed the
task into 23 — ... = 10, with 13 as the result. This error was classified as
wrong operation

In this form of error, the pupil uses the correct algorithm but due to
carelessness in recalling number facts, the wrong answer is given. Given
atask 3 +...=10, the pupil complete the task with correct algoritm, (. . .

Obvious computation error

=10 - 3). The result was supposed to be 7, however, the pupil

miscalculated the equation into 10 minus 3, which result in 6. This errors
was classified as obvious computation error

The pupil uses the wrong algorithm in the problem-solving process. Given

Defective algorithm

atask:...— 4

= 3, the pupil completed the task by subtracting 4 with 3,

which result was 1. This was absolutely false due to the wrong algoritm

Random response

These are errors in which no general pattern is detected. Students’ errors
were not clearly detected

“if 29 plus a particular number was 46, then, 46 minus 29
should be that particular number. This was due to the fact
that the result of 29 plus the particular number was 46”.
Thus, to fill the blank they need to apply this “46 — 29 =
-~ and the result is 17. After getting the result, the next
mentality activity done by them is to return to the result to
the previous data. In this case, the previous data is its
problem (that is 29 + --- = 46). Then it can be acquired
29 + 17 =46. So it is right that the problem-solving is
17.

The classification of the errors which is done by the
pupils for arithmetic solving which is related to the
reversibility concept

The reversibility of pupils could be practiced through
giving the task which is related to the reversibility
concept. One of material which could be used for
practicing the reversibility is arithmetic. Ramful (2008)
stated that, in mathematics, the reversibility is related to
the operation of arithmetic, decimal, ratio, algebra, and
other cases. According to Wong (1977), the educators'
assumes that reversible thought is related to children's
performance at arithmetic equations. Secondly, according
to Maf'ulah (2015), he stated that reversibility is having
strengthened the relation with decimal and arithmetic.

In this study, the researcher has focused on the
arithmetic material. The researcher would like to identify
the errors which have been done by the pupils in solving

the problem of arithmetic which is related to the
reversibility concept. Through this study, hopefully this
could be used as previous study of the other arranging
the teaching and learning for developing the reversibility
of the pupils. In this study, the errors of pupils in solving
of arithmetic case which is related to the reversibility
concept which is describe is based on the classifications
of the error according to Roberts (1968) as shown in
Table 1.

RESEARCH METHOD
Research design

The research design of the study is qualitative design with
descriptive approach. This study met the characteristics of qualitatif
research, as Bpgdan and Biklen (1998) stated which are:

1. It was naturalistic because the data sources was real with
researchers as the primary instrument

2. The data was descriptive due to its qualitative nature, in the form
of essay. In this case, the data was derived from the result of
subjects’ works

3. It was inductive, which had no intention to test a hypothesis, but
merely describing a phenomena.

Research subject

This study involved 96 pupils of the fifth graders in jombang with 55
males and 41 females as the research subject. Elementary
students were selected with consideration that reversibility began to
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Answer all question!

Reversibility Test

Name RSB SRy

Sex (boy/girl)  aeerrcciinn

1. 322 +134 = ...
2. 129 + ... = 416
3. 254 — ... = 138
4. 245 + ..... = 133
S sawa — 346 = 128

6. e + 218 = 382
7. 207 — 168 = ......
8. . + 166 = 286
9. ... — 314 = 164

Figure 1. Arithmetic task.

evolve in the age-range between 7 to 11 years old, indicating
elementary graders. Besides, the fifith graders were chosen due to
the fact that they had already learned arithmetic. However, the
researchers took one sample in each category of errors for data
analysis and research findings.

Research instrument

The objective of the study is to identify the errors of arithmetic which
is related to the reversibility concept. For reaching up the objective
of the study, the researcher made arithmetic task which is related to
reversibility concept as this instrument has been validated by expert
validator. There are 9 items of arithmetic task as shown in Figure 1.

Data collected procedure

The researcher gave instrument of arithmetic task which is related
to reversibility concept to the pupils. Then the pupils completed
arithmetic task individually.

Data analysis

Students’ works were analysed by counting the students with errors
for each number of mathematics task given. Then, they were
classified into groups based on their errors. The researchers
dercribed the kinds of students’ errors for each group based on
Roberts’ error classification (1968) including wrong operation,
obvious computation error, defective algorithm and dan random
response. The researchers selected one subject with errors in each
group. Analysis was conducted within some procedures which are:

1. Data reduction that aims at assert, select, focus, abstract, and
transform all raw data into meaningful ones.

2. Data presentation that included classifying and identifying data,
which transcripted the organized and categorized data that enabled
one to make the conclusion; and (3) conclusion making.

RESULTS

The item number 1 is not relating item to the reversibility
concept. As what Wong (1977) stated that, “the form of
x +y =" was not included in Piaget's abstract concept
of reversible thought even though it constitutes on form of
arithmetic equations”. The item 1 is only to check the
subject’s understanding concerning to sum operation.
Thus, for number 1 is not paid more attention in error
analyzing. Based on pupils’ answers, the data was gotten
as sshown in Table 2. Based on Table 2, information
concerning the types of errors which were committed by
the pupils in solving arithmetic problem related to the
reversibility concept is gotten and they are presented
below:

Wrong operation error

Data of the pupils who committed an error due to this
type of wrong operation in completing arithmetic problem
related to reversibility concept is presented in Table 3.
Based on Table 3, there are 3 items where the pupils
have committed error due to the type of wrong operation,
those are number 4, 7, and 9. For number 4, all pupils
answered 112 by changing “254 + --- = 138" to “254 —
- =138". Due to the problem number 7, all pupils
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Table 2. Summary of the number of pupils who committed errors in solving arithmetic problem related to the reversibility concept.

The number of pupils who commited error for each

type of error The number of

Number Arithmetic problem Wrong Obvi0u§ Defective Random Egﬁwllr?]i‘ggg
: computation X
operation error algorithm  response error
1 322 +134 = .. - - - -
2 129 + .. =416 0 3 3 16 25
3 254 — -+ =138 0 5 15 16 36
4 245+ ... =133 7 2 56 18 84
5 ..— 346 =128 0 2 12 22 36
6 . +218 =382 0 3 11 12 26
7 207 - 168 = .. 3 39 2 24 68
8 .. +166 =286 0 1 9 16 26
9 ..— 314 =164 2 2 12 17 33

Table 3. Data which present the number of pupils who completed wrong operation error.

The number of pupils who committed wrong operation error

Number Arithmetic problems Quantity Percentage (%)

1 322 +134 = ... - -

2 129 + .. =416 0 0

3 254 — ... =138 0 0

4 245+ ... =133 7 6.72

5 ..—346 =128 0 0

6 . +218 =382 0 0

7 207 —168 = ... 3 2.88

8 .. +166 = 286 0 0

9 w.— 314 =164 2 1.92

- Total 12 -
answered 375 by changing “207 — 168 = ...” became for each item there are some pupils who are definitely
“207 + 168 = .."”. In solving the problem, pupils change committed to such error. But the obvious computation

the operation given on the task. It means that the pupils
commit wrong operationin solving arithmetic problem
related to the reversibility concept. Figure 2 presents one
of the examples of pupil’'s error. Figure 2 shows the
example of error at the type of wrong operation which
was committed by the initial subject Al. The problem was
245 + -+ = 133, however Al changed the sum operation
on 245 + --- = 133 which became minus operation245 —
-+ = 133. Thus, the answer which was gotten was wrong.

Obvious computation error

Data of the pupils who committed an error due to the type
of obvious computation error in completing arithmetic
problem related to reversibility concept is presented in
Table 4. The information presented in Table 4 shows that

error was committed mostly by the pupils when they
solved arithmetic problem number 7, more than 39 (or
37.44%) pupils committed the obvious computation error.
Figure 3 shows the different types of error. The answer
presented in Figure 3 should be 39. However, subject LA
answered 239 because he committed an error in
accounting.

Defective algorithm error

Data of the pupils who commit an error at this type of
defective algorithm in completing arithmetic problem
related to reversibility concept is presented in Table 5.
The information presented in Table 5 shows that for
each item there were some pupils who definitely
committed the type of error.
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The initial subject Al
changed sum operatior
—— became minus
operation

Figure 2. The example of pupil’s error due to the type of wrong operation.

Table 4. Data which present the number of pupils who completed obvious computation error.

The number of pupils who committed“obvious computation error”

Number Arithmetic problems Quantity Percentage (%)

1 322 +134 = ... - -
2 129 + .. =416 3 2.88
3 254 — ... =138 5 4.8
4 2454+ ... =133 2 1.92
5 ..— 346 =128 2 1.92
6 . +218 =382 3 2.88
7 207 — 168 = ... 39 37.44
8 .. +166 = 286 1 0.96
9 ..— 314 =164 2 1.92
- Total 57 -

The error computation

placement ‘h.vl was v e -.l“ '2"'%/

committed by the nitial 'C}I"’

subject LA, it should be 0 ZE‘?

but LA wrote 2, means that L‘/zi -

LA did an error in 139

accounting

Table 5. Data which presentthe number of pupils who commit an error due to the defective algorithm type.

Figure 3. The example of pupils’ error in obvious computation error type.

The number of pupils who committed“defective algorithm” error

Number Arithmetic problems Quantity Percentage (%)

1 322 +134 = .. - -

2 129 + ... =416 3 2.88
3 254 —--- =138 15 14.4
4 245+ ... =133 56 53.76
5 ..— 346 =128 12 11.52
6 . +218=1382 11 10.52
7 207 — 168 = ... 2 1.92
8 .. +166 =286 9 8.64
9 ..— 314 =164 12 11.52

Total 120

1781
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2454 ML =133
Cara :

The initial subject F committed an
error in algorithm. It tshould be
133 — 245, but the subject F used
algorithm of 245 — 133

Figure 4. The example of pupil commited on error due to the defective algorithm type

Table 6. Data which presents the number of pupils who commitan error due to random response type.

The number of pupils who commit “randomresponse” error

Number Arithmetic problem Quantity Percentage (%)

1 322 +134 = .. - -

2 129 + .. =416 16 15.36
3 254 — .- =138 16 15.36
4 245+ ... =133 18 17.28
5 ..— 346 =128 22 21.12
6 . +218 =382 12 11.52
7 207 —168 = ... 24 23.04
8 .. +166 = 286 16 15.36
9 ..— 314 =164 17 16.32
- Total 141 -

1. For solving the problem number 2, there are 2.88%
pupils who used 416 + 129 method.

2. For solving the problem number 3, there are 14.4%
pupils who used 254 + 138 method.

3. For solving the problemnumber 4, there are 10.52%
pupils who used 245 — 133 method, and there are
43.24% pupils solving the problem who used 245 + 133
method.

4. For solving the problem number 5, there are 11.52%
pupils who used 346 — 128 method.

5. For solving the problem number 6, there are 10.52%
pupils who used 382 + 218 method

6. For solving the problem number 8, there are 8.64%
pupils who used 166 + 286 method.

7. For solving the problem number 9, there are 11.52%
pupils who used 314 — 164 method.

The information earlier mentioned explains that there
were still many pupils who committed an error when
applying method or strategy in solving arithmetic problem.
It means that there were many pupils who committed
defective algorithmin solving arithmetic problem related to
the reversibility concept thus consist an error. Figure 4
shows an example of this type of error.

Random response error

Data of the pupils who committed an error at this type of
random response in completing arithmetic problem
related to reversibility concept is presented in Table 6.
Data on the Table 6 shows that for each item there were
some pupils definitely committed to the type of random
response error. Figure 5 shows the example of this type
of error. The answer of the problem on Figure 5 should
be 287. However, the initial subject ALA answered 136.
ALA’s anwer was wrong. Moreover, the solving process
was unclear. Thus, the error which was completed by
ALA was not detected clearly. So, the solving problem of
Figure 5 was categorized into random response.

DISCUSSION

The objective of this research is to identify the Elementary
Schoolpupils’ error in solving arithmetic problem which is
related to the reversibility concept. The research result
goes with Roberts (1986) finding which mentioned, the
type of error, namely wrong operation, obvious
computation error, defective algorithm, and random
response. The error due to this type of random response
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129 + 136 =416
Cara :

The unclear
solving

—Y¥ process, thus
the type of
eIror was not
detected.

Figure 5. The example of pupils’ error due to the type of random response.

occured when the pupils did not understand what they
should complete in solving the item thus, they carried out
an unclear completion. This means that the students did
not understand arithmetic concept which is related to the
reversibility.

According to Krutetskii (1976), “reversibility of the
mental process, is the thinking in a reverse direction from
the result or the product to the initial data”. If it is related
to the solving process of arithmetic problem which is
concerned with the reversibility concept, then better for
the pupils check their work which they completed back to
the first data. With this, in solving arithmetic problem
which is given by the researcher, most of the pupils did
not check their work according to the first data, thus they
did not understand that their obtained work was wrong.

The number of errors which was completed by the
pupils also shows pupils who lack understanding to
arithmetic due to the fact that they did not used the
reversibility properly. Due to the fact that the reversibility
has a role in understanding the mathematical material
related to the inverse, while the arithmetic is part of the
mathematical material related to invers. According to the
study of Haciomeroglu and Presmeg (2009), the
reversibility of the pupils is very important in under-
standing the material relating to the inverse mathematical,
and Fuson (1992) who said that reversibility is needed to
deal with addition and subtraction problems. In addition,
the research finding by Wong (1977) explained that when

he gave reversibility assignment which contain 20
arithmetic equation, the result indicated significant
correlation  between reversibility and  Arithmetic

Performance which was found on female subject.

If related to the meaning of the equal sign "=" for pupils,
Mc. Neil et al. (2006) said, "equal signs were often
presented in standard operations-equals-answer contexts
(for example, 3 + 4 = 7) and were rarely presented in
nonstandard operations on both sides contexts (for
example, 3 +4 =5 + 2)". The equal sign "=" is often given
meaning by the pupils as the context of the answer. And
rarely interpreted as connecting both sides contexts of

the equal sign "=", (that is, the right side is the same as
the left side). If reversibility pupils are involved in
meaning the equal sign "=", then the pupil should think if
X =y then y = x, nor vice versa. Which imply that the
equal sign means "both side are the same or equal right
side to the left side".

Arithmetic are basic materials for studying algebra and
the other materials. According to what was explained by
Greenes (2004), algebra is sometimes referred to as
generalized arithmetic because it formalizes arithmetic
relationships. Its power lies in the ways it allows us to
represent relationships among quantities, to describe
properties of operations (such as commutative and
distributive), and to describe patterns. Algebra provides
rules for manipulating symbols, such as simplifying an
expression and then solving for an unknown. Therefore,
by detecting the mistakes of the pupils in solving
arithmetic problems, is expected to minimize the error.

CONCLUSION
The research conclusions are:

1. There were many pupils who committed errors in
solving the second problem, as many as 23% pupils with
the following detail: there are 3 pupils who committed
error due to the type of obvious computation error, 3
pupils committed due to the type of defective algorithm
error, and 16 committed error due to the type of random
response.

2. There were many pupils committed errors in solving
the third problem, as many as 36 pupils with the following
detail: 5 pupils committed error due to the type of obvious
computation error, 15 pupils committed error due to the
type of defective algorithm and 16 pupils committed error
due to the type of random response.

3. There were many pupils committed errors in solving
the fourth problem, as many as 84 pupils with the
following detail: 7 pupils committed error due to the type
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of wrong operation, 2 pupils committed error due to the
type of obvious computation error, 56 pupils committed
error due to the type of defective algorithm and 18 pupils
committed error due to the type of random response.

4. There were many pupils who committed errors in
solving the second problem, as many as 36 pupils with
the following detail: 2 pupils committed errordue tothe
type of obvious computation error, 12 pupils committed
error due to the type of defective algorithm and as many
as 22 pupils committed error due to the type of random
response.

5. There were many pupils who committed errors in
solving the second problem, as many as 26 pupils with
the following detail: 3 pupils committed error due to the
type of obvious computation error, as many as 11 pupils
committed error due to the type of defective algorithm
and 12 pupils committed error due to the type of random
response.

6. There were many pupils who committed errors in
solving the second problem, as many as 68 pupils with
the following detail: 3 pupils committed error due to the
type of wrong operation, as many as 39 pupils committed
error due to the type of obvious computation error, 2
committed error due to the type of defective algorithm
and 24 pupils committed error due to the type of random
response.

7. There were many pupils who committed errors in
solving the second problem, as many as 26 pupils with
the following detail: 1 pupil committed error due to the
type of obvious computation error, 9 pupils committed
error due to the type of defective algorithm and 16 pupils
committed error due to the type of random response.

8. There were many pupils who committed errors in
solving the second problem, as many as 33 pupils with
the following detail: 2 pupils committed error due to the
type of wrong operation, 2 pupils committed error due to
the type of obvious computation error, 12 pupils
committed error due to the type of defective algorithm
and 17 pupils committed error due to the type of random
response.

The explanations earlier given put up the fact that there
are still many Elementary School pupils who experience
such difficulties in solving arithmmetic problem which are
related to their reversibility. The researcher expects that
this reseach result can inspire the teachers especially
who teach at Elementary School grade in order to pay
attention more to their pupils’ reversibility earlier, and
draft up the solution to minimize the errors which are
probably committed by the pupils in solving the certain
arithmetic problems later.
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The implementation of the Malaysian National Education Blueprint in 2012 has expanded headmasters’
responsibilities and roles in managing schools. The goal is to stabilize and strengthen the primary
school education system, which brings tremendous pressure to bear on the headmasters charged with
managing schools, especially in managing the school curriculum. This article explores the roles of
elementary school leaders and their perceptions in managing the school curriculum following the
National Education Blueprint. It discusses the knowledge and skills in managing and handling the
school curriculum, the aspects of school curriculum and guidelines for effective and efficient
curriculum. This study is grounded in pragmatic worldview and concerned with applications and
solutions that face educational leaders today. It was conducted in a State of Selangor, Malaysia and
involved nine headmasters from nine schools. The findings will make a significant contribution to
educational leadership by providing a general understanding of headmasters’ roles, leadership and

challenges in managing primary schools.

Key words: Headmaster leadership, school leadership, educational leadership, educational management.

INTRODUCTION

The Malaysian national goal of education is to develop a
world-class quality education system that will realize the
full potential of the individual and fulfill the aspirations of
the Malaysian nation (Ministry of Education, 2004a). The
principal of each school is considered the most important
person needed to accomplish this educational goal. As a
leader and manager, the principal is key for school
improvement and student achievement (Bernhardt, 2004).
School administration under the leadership of a principal
requires a variety of skills and competencies related to

leadership, experience teaching and administrative ability.
Because the principal plays a vital role in fulfilling the
mission of quality education in Malaysia, research needs
to be done to identify what constitutes quality leadership
for primary Malaysian principal, especially in managing
school curriculum, and how their perceptions of their
roles aligned with what was written in the National
Education Blueprint.

The recognition of the headmasters’ leadership role
and leadership in managing public primary schools in
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Malaysia was written into the Education Act of 1996. As
leaders, headmasters are responsible for ensuring that all
students learn (Harun, 2008; Jantan, 2004; Mahmood,
1997). They have the responsibility to lead and to work
on school improvement and student achievement.

The objective of this study is to explore the roles of
elementary school leaders and their perceptions in
managing the school curriculum following the Malaysian
National Education Blueprint. It discusses the knowledge
and skills in managing and handling the school
curriculum, the aspects of school -curriculum and
guidelines for effective and efficient curriculum.

Review of the literature

Based on the headmaster competency standard in
Malaysia, one of the requirements for being a school
leader is having knowledge and skills in managing and
handling the school curriculum. Curriculum embraces
every planned aspect of a school's educational program
(National Middle School Association, 2010). Alias et al.
(2008) state that school leaders should ensure that
teaching and learning are the priority all the time,
supervise the teaching and learning process, and
enhance cooperation among all parties for an effective
teaching and learning process.

A school headmaster is required to think conceptually
and strategically in order to achieve school goals. Four
main headmaster roles that lead to school success are
planning, organizing, leading, and controlling (Institut
Aminuddin Baki, 2006). Headmasters need to spend time
on planning and organizing school curriculum and
instruction (Stronge, 2007) so they can effectively carry
out the functions of curriculum leadership (Portin et al.,
2003). Effective headmasters must understand how
planning, organizing, leading and controlling are used to
achieve school success (Kirk and Jones, 2004).

Headmasters have full responsibility for effective
teaching and learning in their schools. In order to
successfully develop an effective teaching and learning
environment, headmasters must have a vision of what
they want the school to become. This vision should be
encapsulated within the school curriculum (Grigsby et al.,
2010). An effective school curriculum is dependent upon
headmaster leadership and the appropriate use of
multiple teaching and learning approaches at the school
(Davis et al., 2005; National Middle School Association,
2010). It is important that teaching and learning
approaches should accommodate diverse skills (National
Middle School Association, 2010), attitudes and
knowledge (Dolceta, 2011) and discovery learning and
just-in-time teaching (Prince and Felder, 2007) in order to
meet the national goals of education based on the
National Education Philosophy.

Most literatures mentioned about variety of tasks and
responsibilities of the school leaders but limited research
was found focusing on Malaysian headmaster following

the National Education Blueprint. This study comes from
the school leaders’ perspective and it filled the gaps in
the literature because it continues to mine the existing
research on school leaders’ roles, responsibilities and
leadership in managing school curriculum. The fact that
the leadership roles and responsibilities of a school
leader rapidly evolving and has been defined in so many
ways make the results varies over the years and hard to
generalize.

METHODOLOGY

This case study focused on participants’ perspectives. A case
study is based on real life context (Creswell, 1994) and focuses on
understanding the dynamics present within a single setting
(Eisenhardt, 1989). By conducting a case study, the headmasters’
roles in leading and managing public primary schools in Malaysia at
a deeper level can be sought and the information regarding
headmasters’ beliefs, feelings, needs, responsibilities, and abilities
in managing school curriculum can be obtained.

This study involved public primary schools in the state of
Selangor, Malaysia. Selangor is divided into nine school
administrative districts: Gombak, Hulu Langat, Hulu Selangor,
Klang, Kuala Langat, Kuala Selangor, Petaling, Sabak Bernam and
Sepang. This study involved headmasters with one headmaster
was selected to represent each district.

Participants selected for this study were the school leaders who
have direct control in managing schools. Based on the Lists of
schools in Selangor retrieved from the Selangor State Education
Department website (http://jpnselangor.moe.gov.my/), nine schools
that have the same resources and received government allocation
were selected for this study. The participants were drawn based on
convenience sampling. Convenience sampling is a type of
nonprobability sampling, in which the sample is drawn from that part
of the population which is close at hand (Patton, 2002). That
sample is called a convenience sample because the population
selected is readily available and convenient to the researcher. The
nine primary headmasters selected were all principals of fully aided
government schools and the schools had similar characteristics in
regard to their resources, sources of funding, curriculum and
administration.

Merriam (1998) stated that interactive methods of data collection
are frequently used in qualitative case studies. This study relied on
semi-structured interviews, observations and document reviews.
The interviews with participants were conducted based on
structured questions. Participants were invited to participate in the
study and were asked to confirm their interest by email. The primary
focus was on headmasters’ roles as instructional leaders. To
strengthen this case study, the observation and review of school
documents related to headmasters’ routines and responsibilities
were being used.

Triangulation of data from various sources was used for this
study. Creswell (2009) mentions that collecting information using a
variety of sources and methods is one aspect of what is called
triangulation. Because a variety of sources lead to a deeper
understanding of the phenomenon under study (Bogdan and Biklen,
2007), multiple sources of data collection was used. Multiple
sources of data help in developing “converging lines of inquiry”
which are more accurate if data emanate from different sources of
information (Yin, 2004). Additionally, employing triangulation as a
part of the research methods allows for a broader understanding of
the issues investigated and provides improved credibility for the
findings.

Member checking was used to enhance validity (Creswell, 2009).
In member checking, the researcher solicits participants’ views of



interpretations and credibility of the findings (Miles and Huberman,
1984). Lincoln and Guba (1985: 314) considered the member
checking technique to be “the most critical technique for establishing
credibility”. This approach involves taking data, analyses,
interpretations and conclusions back to the participants in order for
them to judge the accuracy and credibility of the information.

Finally, to enhance the validity of this study, thick description was
provided for all interviews, observations and documents reviewed in
order to help place the participants in the context and let
participants determine if the situation described in the study applied
to their situation. Creswell (2013: 252) states that, “thick description
means that the researcher provides detail when describing a case
or when writing the research”.

FINDINGS

This article explores the roles of elementary school
leaders and their perceptions in managing the school
curriculum following the national education blueprint. It
discusses the knowledge and skills in managing and
handling the school curriculum, the aspects of school
curriculum and guidelines for effective and efficient
curriculum. As one headmaster mentioned, “Schools
need effective leaders to develop and plan the school
curriculum and instruction. In the effective school, the
headmaster acts as a curriculum leader and effectively
manages the school operation.” All of the participants
indicated that major responsibilities of the headmaster
were to: (a) Develop the school program, (b) Develop
curriculum planning, (c) Develop and create the school
mission and vision, and (d) Develop the school strategic
plan.

Develop the school program

When the participants were asked about the school
curriculum and instruction, all participants mentioned that
they believed headmasters are responsible for an
effective school program. One of the participants said
that “Unique characteristics of the effective school
programs are correlated with student success and their
academic achievement.” All participants agreed head-
masters should ensure the development of the following
aspects of a school program:

. After-school program.

. Reading library program.

. Anti-bullying program.

. Free breakfast and lunch program.
. Community involvement program.
. Information technology program.

. Integrated study program.

. Cooperative learning program.

. Mentor and mentee program.

O©ooO~NOOh,WNE

Develop curriculum planning

Seven out of the nine participants in this study mentioned
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curriculum planning for students as an important
component of leadership because it encourages teachers
to think about their teaching and reflect on their own
practice and what they offer to students. All the
participants felt curriculum planning helped to promote
student learning and development. One of the
participants stated that “Good curriculum planning should
include consistency of approach from all teachers,
documentation of students’ learning and development
and careful analyses and interpretation that clearly shows
how students are progressing toward the learning
outcomes.”

One of the participants admitted a strong developmental
perspective and believed that theoretical perspective and
leadership style influence the way a headmaster plans
curriculum. The respondent added, “Curriculum planning
should be based on individual development, and this
development is determined by genetic and environmental
influences.” This was different from the response of
another headmaster who said, “In planning the curriculum,
children have a right to be consulted and heard. That
means curriculum planning considers learning from the
student’s perspective and teachers have to use critical
reflection to make curriculum decisions.” This participant
believed that having a critical perspective is important
and influences the way a curriculum leader plans and
develops their curriculum. Another participant mentioned
that her school is using a professional curriculum
planning module to better assist her to develop program
plans for students that will best support their learning.
That module helps her develop a whole school program
and curriculum plans for students that reflect a strong
understanding of the NEB’s goals and standards.

Develop and create the school mission and vision

One of the participants said that school leaders must be
able to inspire others to reach for ambitious goals. A
shared vision should be recognized as a common
direction of growth and help the school to be better.
Another headmaster proposed that in effective schools
“school leaders should clearly articulate the school
mission and vision and help teachers and staff share an
understanding of instructional goals, accountability, and
assessment and most importantly high expectations for
the school.” To be an effective curriculum leader, another
headmaster suggested a principal should create common
goals, build effective terms to implement goals, and
engender commitment to accomplish the goals. Overall,
headmasters in this study agreed that one of the
important roles curriculum leaders possess is to plan and
develop the school mission and vision.

Develop the school strategic plan

When asked about the school strategic plan, one out of
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nine participants was not able to show or discuss his
school strategic plan. That participant was a newly
appointed headmaster and had less than one year of
experience in a school site. He was drafting a new school
strategic plan and said, “It is not like we do not have a
school strategic plan, currently we are using the old plan
developed by previous headmaster.”

One participant said one of the most important things in
managing a school is having the school’s strategic plan.
He believed the purpose of developing a strategic plan
was to refocus and engage the teachers and community
to think, to act strategically, and to help the school
continue to grow. Three participants mentioned the main
purpose of having a school strategic plan is to educate
students to be responsible and successful, and the aim is
to improve student academic achievement. One
headmaster said “The strategic plan made clear how we
will use effective strategies to help students learn, and
one key to successful planning is having a realistic,
approachable and comprehensive assessment of the
school strengths and weakness.”

The participants in this study were aware of their roles
and responsibilities in  managing curriculum and
instructions. All of participants were aware of their
responsibility to (a) encourage good teaching, (b) increase
student academic achievement, (c) ensure effective
teaching and learning, and, (d) supervise curriculum
management. All of the participants recognized their
responsibility to improve student academic achievement
by encouraging effective teaching. All headmasters
agreed that in order to achieve these goals supervision
plays an important role and that headmaster need to
carefully supervise curriculum management. They all
agreed headmasters continuously review the implemen-
tation of the written curriculum and teaching objectives.
One of participants stated that the headmaster “shall
educate teachers on the importance of instructional
practice and effective curriculum by monitoring curriculum
delivery.” Another said, “It is headmasters’ roles to review
student academic achievement data and identify their
learning needs. This can be done by supervising
curriculum management”. The participant added,
“Curriculum management plans include expectations and
procedures for delivery of teaching and learning.” One
participant stated he conducted annual reviews of the
curriculum and programs as outlined in his curriculum
management plan, and he believed it was his
responsibility to ensure his curriculum management plan
included a complete list of teacher evaluation and student
assessments.

DISCUSSION

A school leader is an instructional leader who is
responsible to guide and supervise the school curriculum
and finance. In managing the school curriculum and
instruction, the headmaster acts as a curriculum leader

and has to effectively manage the school operation.
Headmasters are responsible for developing a school
program, including planning and implementing the
curriculum, and the school mission, vision, and strategic
plan. Developing a strong school mission and vision
helps schools a reach common understanding of how to
improve student achievement and overall school
performance. Effective school leaders should be able to
help their schools to develop visions that ensure the best
thinking about curriculum development. Headmasters
should be aware of these responsibilities and are
responsible to encourage good teaching, increase
student academic achievement, ensure the effectiveness
of teaching and learning, and supervise the curriculum
management. Some literatures highlighted headmasters’
knowledge and skills in managing and handling school
curriculum. Alias et al. (2008) state that school leaders
should ensure that teaching and learning are the priority
at all the time. School leaders need to supervise the
teaching and learning process, and enhance cooperation
among all parties to create effective teaching and
learning environment. Others stated that school leaders
need to spend time on planning and organizing school
curriculum and instruction in order to effectively carry out
the functions of curriculum leadership (Portin et al., 2003;
Stronge, 2007).

Most of the school leaders are comfortable with their
role of as a curriculum leader, however, it is believed that
they are spending considerable amounts of time trying to
help, empower, train, inform, and reward their staff to
ensure the effectiveness of school curriculum activities.
One participant complained about the lack of training
provided by the Ministry of Education for novice
headmasters and the increased workload associated with
achieving the National Education Blueprint goals. Waters
et al. (2003) mentioned about the lack of practical
guidance and training to assist principals and headmaster
to become effective leaders. It can be concluded that
most of the headmasters in the State of Selangor have a
wide knowledge in managing school curriculum although
they are facing tremendous challenges it appears that
they manage to effectively lead the school curriculum
following the National Education Blueprint standard.
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