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Verification of the Unidimensionality of
Academic Delay of Gratification Scale in the
Indian Context
Rajib Chakraborty, Dr. Vijay Kumar Chechi

Abstract— The present study verifies the three models on the
dimensionality of the construct academic delay of gratification
measured with the academic delay of gratification scale prepared
by Bembenutty and Karabenick (1996). Sample of the study
comprises of 488 professional courses undergraduate students of
Muslim minority community (277 boys and 211 girls) from law,
engineering, education and pharmacy faculties of Sultan Ul
Uloom Education Society, Banjara Hills, Hyderabad, Telangana,
India. Exploratory factor analysis was conducted on the responses
of the 10 items provided by the sample using SPSS Statistics
Ver.23 to extract the factors of the construct. Confirmatory factor
analysis conducted using SPSS Amos Ver.23 provided the
goodness of fit measures for each of the models. The
unidimensional model produced excellent fit indices. Also, one
factor model satisfied Gorsuch (1983) criterion to further verify
the unidimensional nature of the construct, where the percentage
of variance explained by factor 1 was nearly thrice when
compared by the percentage of variance explained by the next
subsequent factor 2. Monte Carlo principal component analysis
method also revealed single factor for this variable. Implications
of the findings are discussed.
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I. INTRODUCTION
From 1968 to 1974, Dr.Walter Mischel conducted simple
but profound experiments called The Delay of Gratification
Paradigm, on 4 years old kids from middle class group from
Stanford University affiliated nursery school. The test is
considered as a gold standard in measuring delay of
gratification [30]. According to Mischel, delay of
gratification represents "people's attempts to delay immediate
smaller gratification for the sake of more desirable but distant
goals"[25].
The academic analogue of delay of gratification was
defined by Hefer Bembenutty as “ willingness to forgo an
immediately available option, in favor of a delayed
alternative, in order to secure temporarily distant academic
rewards, goals, and intentions” [4].
A scale to measure this vital construct of self regulation
[24] was constructed by Hefer Bembenutty and Stuart .A.
Karabenick consisting of 10 items [3]. The study found that
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10 out of the 16 items loaded on a single factor when principal
component analysis was applied using varimax rotation on the
responses provided by 180 undergraduates.
The six items were removed from the final version of the
scale owing to their very low item-total correlation measures
[1]. Herndon replicated the study on 319 middle school
students to find that the construct was unidimensional in
nature [18].
But in a later study, Bembenutty and Karabenick found the
scale to be consisting of two dimensions from the responses of
194 undergraduate students[4]. The first factor involved six
items (1,3,4,5,6 and 8) which made the subject to select a
response from academic and non-social alternatives. The
second factor consisted of four items (2,7,9 and 10) which
made the subject to choose a response between academic and
social alternatives. By the end of this study, the authors
considered the construct to be unidimensional, in spite of
evidences of multi-dimensionality owing to the lack of
support from the internal consistency measure for subscales.
II.

REVIEW CRITERIA

The Spanish adaptation of the scale by Villarroel found the
construct to be unidimensional [33]. The Chinese version of
the tool prepared by King and Du on 184 undergraduates
found the construct to be unidimensional after co-varying the
errors of item1 and item 4 as both the items are framed from
the same content of giving up social events [21]. Arabzadeh
et.al. conducted psychometric test of the tool on 600 high
school students as part its Persian version adaptation and
found it to be unidimensional [2].
Ganotice and King tested the global one-factor model with 10
items, the two factor model with items 1,3,4,5,6 and 8 loading
on academic and non-social alternative activities factor and
items 2,7,9 and 10 items loading on academic and social
alternative activities factor, and the three factors model with
items 8 and 9 loading on Factor 1 that is academic vs. social
alternatives, items 1,3,5,6 loading on the Factor 2 that is
academic vs. non-social alternatives and items 2 and 7 loading
on Factor 3 that is reversed items [12]. The test was conducted
on 425 high school students. The three factor model test
showed good fit but the authors settled down with one factor
model for parsimony purposes, as Chi-square test between
one factor model and two and three factors models showed
non-significant results.
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Nakanishi, Nakaya and Nakanishi conducted the Japanese
version of the study on 394 Japanese undergraduates and
found the construct to be unidimensional [26]. El-Fattah and
Salman tested all the three models on 860 high school
students while conducting the Egyptian version of the study.
They found that the unidimensional structure fitted well when
compared to the two factors or the three factors model [1].
Multi-dimensional constructs are conceptualized using the
concept of dimensions. [23], [27], [32]. These constructs are
either reflective or formative in type. When the relationship,
as mentioned in the literature, flows from the construct to its
dimensions, the construct is of reflective type or super
ordinate type When the relationship flows in the other
direction, that is, from the dimensions to the construct, then
the type of the construct is formative or aggregate [5], [10].
There are certain constructs which are a mix of reflective and
formative types found in Multiple Indicator / Multiple Cause
(MIMC) model of structural equation modeling (SEM) [20].
Also, the first step towards development of a theory is to
precisely state the relationship between the construct and its
dimensions [22].When there are different versions on the
relationship the construct shares with its dimensions, it can
lead to arriving at different inferences by the researchers.
III. RESEARCH OBJECTIVE

academic delay of gratification. The higher is the mean score
between 1 and 4, the greater is the presence of the trait in the
subject.
C. PROCEDURE:
Formal permission was sought and obtained from the
Principal of these colleges to administer the tool on the
students while the classes were in session. The instructions
were explained in details and cooperation was sought from the
subjects. The faculty supported in the administration of the
test and the students took 10 to15 minutes to complete and
handover the tool to the researcher.
D. STATISTICAL TECHNIQUES:
Exploratory factor analysis was used to reveal the number
of factors associated with the construct. Confirmatory factor
analysis was used to test for the goodness of fit of the one
factor global model, two factors model and the three factors
model. Measures like percentage of variance explained by
each of the factors, p-value, CMIN/DF, RMR, RMSEA, GFI,
IFI, TLI and CFI used in the study. Monte Carlo principal
component analysis for parallel analysis is also used to
confirm the single dimension construct of this variable which
is treated as an accurate method to decide the factors to be
retained [34].

The objective of the present dimensionality verification
study is to test the three models on the dimensionality of
academic delay of gratification construct, through its
academic delay of gratification scale, in the Indian context.

V. RESULTS

IV. METHOD
A. Sample
The present study was conducted by administering the
Academic delay of gratification scale on 488 professional
courses students, comprising of 277 boys and 211 girls from
different professional courses faculties like engineering, law,
pharmacy and education of the Sultan Ul Uloom Education
Society, a muslim minority educational society located at
Banjara Hills, Hyderabad, India.
B. MEASURE:

Fig.1. Global One-factor Model:

Academic Delay of Gratification Scale: The scale consists
of 10 items based on immediate or delayed academic
experiences. The students respond on a four point Likert scale
with responses like “Definitely choose A=1, Probably choose
A=2, Probably choose B=3, Definitely choose B=4”. The
total score of a student is obtained by adding all the responses
and is divided by 10 to get the mean score as the measure of
Table- I: Goodness of Fit for Unidimensional Structure
Measure

p-value

CMIN/DF

RMR

RMSEA

GFI

IFI

TLI

CFI

Benchmark

>0.05

<3

<0.08

<0.08

>0.93

>0.93

>0.93

>0.93

Result

0.001

1.905

0.048

0.043

0.973

0.941

0.923

0.94

Interpretation: The hypothesized unidimensional model of
the construct fits well with the pattern of the collected data
from the present sample. It is because expect for p-value and
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TLI measures, the obtained results satisfy well the critical

benchmark values.

Fig.2 Two-factors Model
Measure

p-valu
e

CMIN/DF

RMR

RMSEA

GFI

IFI

TLI

CFI

Benchmark

>0.05

<3

<0.08

<0.08

>0.93

>0.93

>0.93

>0.93

Result

0.000

7.206

0.173

0.113

0.919

0.596

0.471

0.589

Table- II: Goodness of Fit for Two Dimensional Structure
below the benchmark. It means that this model does not fit
Interpretation: All the goodness of fit indices results of the well at all with the pattern of the collected data.
two factors / dimensions model are either well above or well

Fig. 3 Three-factors Model
Measure

p-value

CMIN/DF

RMR

RMSEA

GFI

IFI

TLI

CFI

Benchmark

>0.05

<3

<0.08

<0.08

>0.93

>0.93

>0.93

>0.93

Result

0.000

16.957

0.000

0.181

1.000

1.000

-

1.000

Table- III: Goodness of Fit for Three Dimensional Structure
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Interpretation: All the goodness of fit indices results of the
three factors model are either well above or well below the
benchmark. It means that this model does not fit well at all
with the pattern of the collected data. No factor loadings for
the present model was obtained through confirmatory factor
analysis.

S.No.

Factor

Explained
Variance
Percentage

1.

Factor 1

28.133

2.

Factor 2

10.518

3.

Factor 3

10.320

VI. RESULT AND DISCUSSION

Table – IV: Percentage of Variance Explained by the
Factors Extracted through EFA
Interpretation: According to Gorsuch, if the percentage of
variance explained by factor 1 is nearly thrice when compared
to the percentage of variance explained by the next
subsequent factor 2, the construct can be considered to be
unidimensional [11]. Here, the factor 1 explained 28.133
percentage of the construct while factor 2 could manage to
explain 10.518 % of the construct only. The first factor’s
variance percentage is almost thrice of the second factor’s
variance, indicating that the global one-factor model of
academic delay of gratification holds good in Indian
undergraduate students sample.

Fig. 4 Monte Carlo Principal Component Parallel
Analysis
Interpretation: Exploratory factor analysis, using principal
axis factoring extraction method and varimax rotation
produced three factors with eigen values 2.813, 1.052 and
1.032 respectively. Monte Carlo principal component
analysis for parallel analysis method generated certain
randomly eigen values for 100 iterations. These randomly
generated eigen values can be treated as critical eigen values.
The factors produced through exploratory factor analysis
by SPSS Statistics, whose eigen values are greater than the
critical eigen values must be retained. Only the first factor has
an eigen value of 2.813 which is greater than the first critical
eigen value 1.2208. The rest of the two factors from EFA have
eigen values less than the randomly generated critical eigen
value from Monte Carlo PCA parallel analysis software for
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100 iterations. The eigen value of the second factor extracted
was 1.052 which is less than the second random eigen value
1.1614 of parallel analysis. This result itself confirms the
unidimenisionality of the academic delay of gratification
construct.

The scale prepared to measure academic delay of
gratification construct by Bembenutty and Karabenick is
validated in different cultures across the world and the authors
do report the factor structure of this construct as part of its
psychometric properties. Most of the studies reported the
variable to be one-factor in nature. But, in spite of evidences
of multi-dimensionality found in some studies using factor
analysis, including the one involving the authors of the
original tool themselves, most of the authors report the
construct to be unidimensional for parsimony purposes.
In one of the previous studies on this construct in the Indian
context, the authors found acceptable psychometric properties
of the variable but found it to be scalar variant along with
unidimenisonality [5]. The present study tried to verify the
three models of the factor structure of academic delay of
gratification construct found in its literature, in the Indian
context. Here, in addition to applying the statistical
techniques of exploratory and confirmatory factor analysis,
the authors tried to justify the unidimensionality of the
construct using Gorsuch’s criterion and comparing the
extracted factor’s eigen values from SPSS Statistics software
with the randomly generated eigen values of Monte Carlo
PCA for parallel analysis software.
While the one-factor structure produced excellent
goodness of fit indices and almost satisfied Gorsuch’s criteria,
the two factors model and three factors model provided very
poor fit measures for the present sample study. The eigen
value of the first extracted factor was greater than the
randomly generated eigen value for 100 iterations, and hence
it was only retained. In the light of these additional evidences,
the academic delay of gratification construct can be
considered to be unidimensional.
With respect to the limitations of the study, the subjects of
the sample represent the largest minority in a culturally
diverse country like India and not its majority populace. Also,
though the sample belonged to the Hyderabad city of India
where the muslim minority is well concentrated, members of
this community are spread all over the country and further
studies must be conducted over larger sample sizes covering
undergraduates from this minority community from other
regions of the country. Finally, there is a need to replicate this
study in undergraduate student samples belonging to other
cultures of India.
CONCLUSION
A construct is multidimensional when it indicates towards
many separate but related dimensions representing a single
theoretical concept [23].
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A unidimensional construct represents a single theoretical
concept [14]. The researchers who support the utility of
multidimensional concepts say that such construct represent a
complex phenomena completely [16], [17], [27], [29]. But,
those who debate on the opposite side, argue that such
constructs suffer from confounding influences of the
dimensions and explain less variance when compared their
dimensions [13], [14], [19], [28], [32].
This debate has been going on for a long time without any
signs of stopping [6], [31], [9]. The present study tried to
bring clarity in this context, on the topic of verification of
dimensionality or factor structure of academic delay of
gratification construct in the Indian context and verified the
same in more than one ways. The unidimenisonality of the
construct is established. The two-factors model and three
factors models are rejected in the Indian context owing to
their poor goodness of fit measures, not meeting Gorsuch’s
criterion and failing Monte Carlo principal component
analysis for parallel analysis test. However, these results are
subject to the condition that further replication studies are
warranted.
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