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ABSTRACT

The present study is an attempt to conduct factor analysis of the Academic Delay of Gratification
Scale (ADOGS) for college students, with 10 items, prepared by Bembenutty and Karabenick
(1998), on Indian professional courses students. 461 students (256 boys and 205 girls) from
engineering, pharmacy, law and education professional courses of Sultan Ul Uloom Education
Society, Hyderabad, voluntarily participated in the study, out of which 336 students (190 boys
and 146 girls) were part of exploratory factor analysis. With the help of SPSS Statistics Ver.23,
Principal Axis Factor extraction method and Varimax rotation, two factors were extracted.
Monte Carlo PCA Parallel Analysis was used to settle for one factor explaining 16% variance.
The reliability of the instrument using Cronbach’s Alpha was found to be 0.715. SPSS Amos
Ver. 23 was used to confirm the factor structure and establish within-network construct validity
of the instrument using Fit index tests like Chi test p value, DF, CMIN/DF, TLI, CFlI, IFlI,
NFILRMR and RMSEA from the data of 125 students (66 boys and 59 girls), followed by
between network validity based on construct validation approach using Pearson’s product
moment correlation the data of 136 students (100 boys and 36 girls) measuring their academic
delay of gratification and emotional intelligence. There were sufficient evidences to establish
that this instrument in its present form can be administered on Indian urban students for the
measurement of academic delay of gratification.

Keywords: Academic Delay of Gratification Scale, Academic Delay of Gratification, Factor
Analysis, Exploratory Factor Analysis, Confirmatory Factor Analysis

Students pursuing professional courses invest significant amount of time and efforts before
realizing their dreams. They are supposed to exhibit “willingness to forgo an immediately
available option, in favor of a delayed alternative, in order to secure temporarily distant academic
rewards, goals, and intentions” (Bembenutty, 1998).
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This ability is operationally defined as Academic Delay of Gratification and its presence in a
university student is related to academic success, intrinsic motivation, self efficacy and use of
cognitive, meta-cognitive and resource management strategies in studies (Bembenutty, 1998).
Even in school students, it is an important component for the promotion of self regulated
learning and leads to several desirable outcomes in education (Zhang,. L., Karabenick, S. A., &
Lauermann, F. ,2011).

Such an important construct is measured using a 10 item scale for college students prepared by
Hefer Bembenutty and Stuart A. Karabenick (Bembenutty,.H. & Karabenick,S.A.,1998). The
tool was originally developed in the United States with the American students as sample. Before
the tool is administered on students from non-western country like India, its validation through
factor analysis is necessary to establish relevance (Markus & Kitaynama, 1991, King and Du,
2011) and hence this study.

LITERATURE REVIEW

A detailed review of the literature of academic delay of gratification construct and its role in
initiating the present study was carried out by the researcher in the previous study (Chakraborty,
.R. 2016).

METHODOLOGY

The Study

A construct validation can be classified as either between-network or within network in type.
Within-network construct validation involves factor structure examination using the statistical
techniques like exploratory factor analysis, confirmatory factor analysis and reliability analysis
of a construct. It is also called as internal construct validation.

In between network construct validity or external construct validation approach, the relationship
of the construct with other theoretically related constructs is examined using correlation or
regression statistical techniques (March, 1997). In this study, both the approaches are used to
establish the validity of academic delay of gratification scale.

First, as part of within-network validation approach exploratory factor analysis is carried out to
extract the single factor of ADOG and measure the internal consistency reliability of the
instrument when administered on the sample of the study using Cronbach’s alpha.

Then, confirmatory factor analysis is carried out to confirm the single factor structure and

measure the strength and nature of the correlation between academic delay of gratification and
emotional intelligence using Pearson’s Product Moment correlation statistical technique.
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The researcher in his previous study (Chakraborty,. R., & Prabhakaram, K.S.,2015), proposed
that the neural grid between amygdala, prefrontal fortex and ventral striatum can be responsible
from the standpoint of Neuroscience for relation between academic delay of gratification and
emotional intelligence. This association was found to be positive in nature and weak in strength
but significant in secondary school students. The study is repeated on professional courses
university students for gaining between-network construct validity evidence of academic delay
of gratification. The trait emotional intelligence of the professional courses college students was
measured using the Trait Emotional Intelligence Questionnaire — Adolescent Short Form
(TEIQue-ASF,2006), which is a simplified version of The Trait Emotional Intelligence
Questionnaire - Short Form (TEIQUE-SF, Petrides and Furnham, 2004), which consist of 30
items and responses spread across a seven point Likert scale.

Participants

461 students (256 boys and 205 girls) from engineering, pharmacy, law and education
professional courses of Sultan Ul Uloom Education Society, Telangana, Hyderabad, voluntarily
participated in the study, out of which 336 students (190 boys and 146 girls) were part of
exploratory factor analysis, and data of 125 students (66 boys and 59 girls) was used for
confirmatory factor analysis for within-network construct validity study. The data of 136
students was used in correlation study for between-network construct validity study. All the
students received instructions in English throughout their academic life and were fluent in the
language.

Instruments

1. Measuring Academic Delay of Gratification
The Academic Delay of Gratification scale has 10 items. The scale was prepared based on
three criteria. Firstly, every item presented two alternatives to the students, one which
provided immediate reward and the other delayed reward. Secondly, both the alternatives
resulted in specific outcomes in studies. While the alternative involving the delayed reward
increased the possibility of academic success, the other alternative involving instant
gratification decreased such a possibility. Thirdly, from the student’s point of view,
selection of the more delayed reward alternative was more valuable.
The items covered several academic experiences like “meeting deadlines on assignments,
use of the library, interpersonal relations with peers and instructors, and studying course
materials”. The students responded in a four point Likert-type scale for items like “Go to a
favorite concert, play or sporting event and study less for this course even though it may
mean getting a lower grade on an exam you will take tomorrow, or Stay home and study to
increase your chances of getting a higher grade”.
The four responses are “Definitely choose A”, “Probably choose A, Probably choose B,
Definitely choose B”. The responses are coded from 1 to 4 and the mean score, obtained by
dividing the total score by 10 provides the measure of academic delay of gratification. The
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higher is the mean score between 1 and 4, the greater is the presence of the trait in the
subject.
Factor analysis of the scale during its development revealed two factors from principal
component analysis with varimax rotation and Keiser criterion of root one. While items 1,
3,4,5,6,8, presenting choices between academic and non-social alternative activities, loaded
on factor 1, items 2,7,9,and 10, presenting choices between academic and social
alternatives, loaded on factor 2. Both the factors together explained 47% of variance in the
construct. However, the Cronbach’s alpha of the tool was obtained as 0.77 which above the
generally accepted value of 0.7 for internally consistency. Hence, the use of subscales or
the idea of multidimensionality of the construct was dropped and the scale measured only
academic delay of gratification from the total score (Bembenutty,H. &
Karabenick,S.A.,1998).

2. Measuring Emotional Intelligence
The Trait Emotional Intelligence Questionnaire — Adolescent Short Form (TEIQue ASF,
2006), was used to measure the emotional intelligence in adolescent college students. It
was derived from the originally prepared instrument by Petrides, K. V., Sangareau, Y.,
Furnham, A., & Frederickson, N. (2006), to measure emotional intelligence in adults.
The instrument contains 30 items, two from each of the 15 trait El facets like self esteem,
empathy, social awareness, relationships, which measure global trait EI. The subjects
provide the responses on a seven point Likert-type scale, ranging from strongly disagree 1
to strongly agree 7. The internal consistency of the original tool was reported to be above
0.80.
The items with positive responses are forward coded and the rest are reverse coded. The
mean score can range between 1 and 7 and higher the score greater the presence of trait in
the individual.

Statistical Analysis

During exploratory factor analysis, the data was not normally distributed as Komolgorov-
Smirmov test and Shapiro Wilk’s test produced significant results. Hence Principal axis factoring
method of extraction was chosen to find the factor structure (Fabrigar et.al., 1999). Parallel
analysis is an accurate method to decide the factors to be retained (Velicer and Jackson, 1990). It
was used with the help of Monte Carlo PCA Parallel Analysis software. The most common
choice of VVarimax rotation was selected in this study. The subject to item ratio for determining
the sample size was chosen to be 20:1 for getting correct factor structure (Costello and Osberne,
2005). For minimum loading of an item on a factor, the thumb rule of 0.32 was considered
(Tabachnick and Fidell, 2001) and a factor with less than three items loading on it was
considered weak and the one with five or more was considered strong.

In Confirmatory factor analysis, a good model fit would provide an insignificant result of Chi-
square value at a 0.05 threshold (Barrett, 2007). Df and p value must be reported always and
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hence included (Kline, 2004 & Hayduk et al, 2007). Chi-square can be significant for a large
sample test and show poor fit even though the reality is otherwise, as this test is sensitive to
sample size (Gerbing and Anderson,1985). That is why, CMIN/DF is reported which should not
be more than 3 for a reasonably good fit (Kline, 2004). Among SEM fit indices, Chi-square is the
only inferential statistics. Other goodness of fit tests are RMR, GFI. IFI, TLI, RMSEA CFlI.
While RMR and RMSEA values are recommended to be below 0.08, the rest of the values are
recommended to be above 0.93 (Leech et.al, 2008). These descriptive statistics have only rules-
of-thumbs or cut-off values (lacobucci,.D., 2009) and are used here for providing within-network
validity evidence. For providing evidence of between-network validity, the correlation of
academic delay of gratification and emotional intelligence is considered. G power software was
used for statistical power analysis to determine the sample size for level of significance 0.05,
effect size 0.3 (medium) and power 0.9. The software provided the minimum sample size to be
112. A sample size of 136 was actually used in the study. SPSS version 23 provided the nature
and strength of the correlation between El and ADOG using Pearson product moment correlation
method. The same software was used for determining the internal consistency measure
Cronbach’s alpha of the instrument recommended to be above 0.7 for a uni-dimensional set of
sample items (Nunnally and Bernstein 1994, Bland and Altman, 1997 & DeVellis, 2003).
Cronbach alpha was measured for both EFA and CFA as conducted on fresh samples. It is
because “ alpha is a property of the scores on a test from a specific sample of testees, the
researcher should not rely on the published alpha estimates and must measure alpha every time
the test is administered on a new sample (Streiner, 2003).

RESULTS

The Cronbach’s alpha of academic delay of gratification scale was found to be 0.715 for a
sample size of 336 professional courses students in this study, which is well above the cut-off
value of 0.7. It means that the scale is found to be reliable. Exploratory factor analysis, using
principal axis factoring extraction method and varimax rotation produced a factor which eigen
value 1.619 which is greater than the randomly generated eigen value 1.2751, by Monte Carlo
PCA parallel analysis software for 100 iterations. The other eigen value of the second factor
extracted was 0.908 less than the second random eigen value 1.1906 of parallel analysis. So, the
researcher settled with one factor extraction for academic delay of gratification.

Second sample consisting of 125 students with Cronbach’s alpha 0.742 was used for
confirmatory factor analysis. Except item 4 (factor loading 0.17) all the items had strong factor
loading on ADOG construct (as shown in table table 1), well above the cut-off value of 0.32,
fig.1.

The chi-test was non-significant with p value at 0.319 for df 35. The CMIN/DF value was 1.097
(less than the cut-off value of 3). The RMR value at 0.069 and the RMSEA value at 0.028 were
less than the cut-off value of 0.08. The GFI value was 0.944. The IFI value was 0.981.
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Table 1. Items-Factor Loading — ADOGS
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Fig: 1 Factor Loading of 10 Items on ADOG using SPSS Amos Ver. 23

The TLI value was 0.974. The CFI value was 0.979. The cut-off value of all the measures of
goodness of fit is 0.93. These evidences confirm the single-factor structure of academic delay of
gratification as found in the first study by Bembenutty and Karabenick in American context. The
use of Cronbach’s alpha as the measure of reliability of a unidimensional construct is justified,
without the violation of Tau-equivalence model as in this test, each of the 10 items measured the
same latent trait, academic delay of gratification, on the same scale ADOGS (Green &
Thompson, 2005, Graham, 2005). The acceptable reliability value also confirms the
measurement of single latent trait by the scale. It thus establishes the within-network construct
validity of the variable’s tool, table 2.

For between-network validity, it is hypothesized that for the display of academic delay of
gratification as a trait, the presence of emotional intelligence in the persona is called for.
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Table 2. Goodness of Fit Measures for Within — Network Construct Validity

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 0.319 1.097 0.069 0.028 0.944 | 0.981 | 0.974 | 0.979

To quantify the claim, statistical technique of correlation was carried out on 136 students to
express the nature and strength of the relationship between these variables in terms of correlation
coefficient r for level of significance 0.05. SPSS ver.23 software provided a result of 0.511,
significant at 0.01 level of significance. It means that both the variables are related moderately in
strength to each other, very significantly. The coefficient of determination R® is 0.2611, which
means that emotional intelligence can bring in 26.11 % of change in academic delay of
gratification or vice-versa.

Table 3. Correlation between ADOG and EI for Between Network Construct Validity

o | Effect Size | Power | Reqg. Sample Size | Sample Size r R’

0.05 0.3 0.9 112 136 0.511* 0.2611

*Correlation in significant at 0.01 level

Taking the input of power analysis into consideration, like a moderate effect size of 0.3, power
0.9 and level of significance 0.5, one can safely say that there is enough evidence to reject the
null hypothesis and accept the alternate hypothesis that there is a relationship between the
emotional intelligence and academic delay of gratification in professional courses students which
is of medium strength and effect in the population. This establishes between-network construct
validity of the instrument, table 3.

DISCUSSION

The Filipino version by Ganotice Jr, F. A, & King, R. B. (2014)., the Japanese version by
Nakanishi, M., Nakaya, M., & Nakanishi, Y. (2015)., Iranian version by Arabzadeh, M., &
Kadivar, P. (2012), the Chinese version by King, .R. B., & Du, .H. (2011) of AADOGS are
available. The administration of the tool and obtaining of expected results from the tool
happened in the case of Korean students (Bembenutty,. H., 2007) as well. The present study tried
to validate the tool in Indian context.

The sample size was more than 1:20 ratio of subject to item. The reliability of the instrument was
acceptable when administered on a sample of 336 subjects. Exploratory factor analysis extracted
two factors when principal factor analysis extraction method along with varimax rotation was
employed. However, parallel analysis finally revealed single factor dimensionality of the
construct. To confirm the same, confirmatory factor analysis was carried out on another 125
subjects in the sample. Except item 4, all the items loaded significantly on the construct. A host
of goodness of fit measures was selected to confirm the single factor structure and they provided
sufficient evidence for the same, under within-network construct validity approach. The
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construct academic delay of gratification, as hypothesized, was found to be very significantly
and in moderate strength be related to emotional intelligence. The result has medium effect size
of 0.3 level of significance 0.05 and power of 0.9 under power analysis, providing evidence for
between-network construct validity. Since the single dimension factor structure, acceptable
Cronbach alpha reliability and construct validity are displayed by the instrument, it can be used
in its present form on Indian urban adolescent college students to measure their academic delay
of gratification trait.

However, further studies on validation of the tool must be carried out on students of academic
courses at under graduation and post graduation levels in different states of a culturally diverse
country like India. In such a scenario, the tool’s version in the local language must be prepared
by seeking the help of regional language experts involving cross-validation technique.
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