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ABSTRACT

This paper's overarching goal is to examine the relationship between students' intrinsic and extrinsic
motivation and their academic achievement in the specified classroom context. The second point that is
raised in the research is whether gender influences the strength or direction of this relationship. An
international study of 1,491 computer science and informatics majors was carried out by researchers in
India. The researchers deemed this study to be quasi-experimental. Several significant attributes are
assessed, such as the efficacy of learning, levels of intrinsic and extrinsic motivation, and other relevant
data. Results show that intrinsic motivation greatly improves learning efficacy, in contrast to extrinsic
incentive, which has the reverse effect. The correlation between intrinsic motivation and academic
performance is mediated by gender. This study's results add to our knowledge of student motivation by
showing how various intrinsic and extrinsic motivators affect students' academic performance in different
ways. In addition to being a pioneering study in this area, it employs a large and varied sample of
international students to examine gender as a moderating factor, guaranteeing the validity of the empirical
findings.
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INTRODUCTION

How much intrinsic drive children have has a significant impact on how well they do in school and how
efficiently they study. How motivated students are to succeed in school determines how they study, which
in turn affects how invested they are in the course material, how resilient they are when faced with obstacles,
and how much progress they make towards their academic goals. The first, known as "intrinsic motivation,"
comes from within and is motivated by an interest in or enjoyment of the task at hand; the second, known
as "extrinsic motivation," is fuelled by factors outside of oneself, such as rewards, criticism, or marks. The
majority of people are motivated by things that are intrinsic to them. According to studies, students' levels
of engagement and learning efficiency are affected differently by the two types of motivation, even though
they both significantly impact the educational experience.

Several studies[2][3] have shown that students with a strong sense of intrinsic motivation are more inclined
to pursue interests that primarily serve to boost their own happiness and self-esteem. Higher levels of
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understanding, originality, and performance in the classroom are the subsequent outcomes. When seen as
too limiting or repressive, extrinsic incentives may impede intrinsic desire, as stated in [4][5]. Here is where,
in the near run, extrinsic incentives could motivate people to comply or put forth more effort. However,
there are situations in which students might internalise extrinsic motivators and use them to accomplish their
own academic goals, which could lead to long-term success [6]. Students are capable of navigating this
complex interaction.

The relative importance of intrinsic vs extrinsic motivation in cross-cultural educational contexts may be
impacted by a variety of demographic and environmental variables. One of these factors that may affect
people's motivation and the results of their education is gender. Think about what scholars in India, Burundi,
and Morocco found out when they polled 1,491 students on their perspectives. Although it is well-
established that extrinsic motivation reduces learning efficiency, the results showed that internal drive
always improves learning effectiveness. Furthermore, gender variations were found to reduce the correlation
between the two variables, as reported in [7].

If educators, curriculum designers, and lawmakers want to create learning environments that are meaningful
and long-lasting, they need to have a solid understanding of the dynamics of intrinsic and extrinsic
motivators, as well as how these elements are influenced by gender and cultural context. This study
investigates the link between student motivation and the effectiveness of learning by concentrating on the
impacts of both internal and external motivators on academic achievement, as well as the moderating role
that gender plays in this relationship.

OBJECTIVES

1. To investigate how students' learning efficiency is affected by extrinsic and intrinsic motivators in
various educational contexts.

2. To examine how gender influences the link between academic achievement and student motivation,
both extrinsic and intrinsic.

HYPOTHESIS
H1: The efficacy of pupils' learning is positively correlated with higher levels of intrinsic motivation.
H2: The efficacy of pupils' learning is inversely correlated with higher levels of extrinsic motivation.

H3: There is a positive correlation between intrinsic drive and learning effectiveness, but this correlation is
moderated by gender, thus male students gain more than female students.

H4: To a greater extent for female students and to a lesser extent for male students, gender mediates the
negative connection between learning effectiveness and extrinsic motivation.

METHOD
Participants and Design

In order to assess the efficacy of an online education program in India, this research set out to examine the
connection between students' intrinsic and extrinsic motivation. We employed a quasi-experimental
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technique, which includes pre- and post-test assessments, in order to measure the changes that occurred in
the results of the learning process[8]. In all, there were 496 students from India who participated in the
study. These students were enrolled in an introductory computer science and informatics course. Due to the
fact that it was a component of a standardised digital literacy program, all of the participant groups were
provided with the same specific content, and the course had well defined learning objectives. A semi-
structured questionnaire was administered to the participants on two separate occasions: the first time was
before the program began (T0), and the second time was after it had concluded (T1), with the purpose of
gauging their level of motivation and the effectiveness of the learning[9].

Data Collection

The questionnaire was filled out by the participants in English, which is the language that was used for
teaching in the course in India[10]. The instrument consisted of validated questions that measured self-
reported learning efficacy, as well as intrinsic and extrinsic motivation. In order to analyse the increases in
learning and the ways in which different forms of motivation affected these outcomes, responses from both
periods (pre-intervention and post-intervention) were compared.

Sample Characteristics

With 54% men and 46% women in the sample, the gender distribution was almost balanced. A total of 992
replies (496 x 2) were obtained from the participants as they all finished both surveys[11]. Analyses of the
data were conducted to evaluate the moderating influence of gender and to examine the hypothesised
correlations between different forms of motivation and learning outcomes.

Table 1. Demographics and sample size [12].

Variables Burundi<br>(n = | India<br>(n = | Morocco<br>(n = | Total<br>(n =
498) 497) 496) 1,491)
Gender M =0.30 M =0.52 M =0.46 M =0.43
SD =0.46 SD =0.50 SD =0.50 SD =0.49
Age M =20.87 M=17.81 M =24.22 M =20.96
SD =4.16 SD =4.03 SD =10.83 SD =7.46
Worker M=0.21 M =0.49 M =0.59 M =0.25
SD =0.61 SD =0.84 SD =0.84 SD=0.78
Primary M=0.21 M=0.23 M=0.18 M=0.21
School SD =0.35 SD =0.35 SD =0.38 SD=0.31
Secondary M =0.69 M =0.58 M=0.34 M =0.54
School SD =0.32 SD =0.49 SD =0.47 SD =0.49
Bachelor M=0.11 M =0.19 M =0.48 M =0.26
SD =0.31 SD =0.37 SD =0.50 SD =0.44
Measures

The purpose of the research was to find out how student motivation affects how effectively they learn by
using tried-and-true methodologies to measure learning outcomes, intrinsic and extrinsic motivation, and
more [13]. An adjusted version of the four-item measure created by Kuvaas et al. (2017) was used to assess
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the degree of intrinsic motivation. The goal of this scale was to assess how much students enjoyed studying
for its own sake, in terms of interest, enjoyment, and satisfaction. Sample questions contained statements
like "l enjoy learning new computer skills even without external rewards” and others like them.
Alternatively, a three-item measure was used to evaluate extrinsic motivation. This metric is based on one
that Dysvik and Kuvaas (2013) developed. Using this measure, we aimed to find out how much external
incentives, such social recognition or future career chances, affected participation in the online learning
program [14]. In the preceding instance, "I signed up for this class so | could increase my marketability to
potential employers.” The validity and strong internal consistency of the two measures were shown by factor
analysis; both scales had Cronbach's alpha values more than 0.8.

Two other measures were used to assess the efficacy of the educational procedure. For the first scale, which

evaluated students' self-confidence in their informatics abilities, we used statements like "I am comfortable
working with informatics as | am in working by hand" and "I am able to learn how to use new informatics
tools™ among its four items [15]. The second one used a nine-item scale to measure increases and decreases
in computer use. Gain scores, which demonstrated improvements in both skill acquisition and application,
were computed during the assessment of the learning program's efficacy by subtracting pre-test scores (TO)
from post-test scores (T1). To measure the program's efficacy, gain scores were used [16].

Further, the research accounted for all of the socio-demographic factors known to influence academic
achievement [17]. The following variables were coded: gender (with O representing male and 1 representing
female), age (a continuous variable), educational background (an ordinal scale with 1 representing primary,
2 representing secondary, and 3 representing bachelor's degree), and employment status (with O representing
not employed, 1 representing employed, and 2 representing job seeker). Participants' locations were not
included as a control variable since the majority of the study's subjects were Indian students.

Table 2. The structure of the factors[18].

Construct Item Statement Loading
Intrinsic Motivation (KMO | | decided to attend the course because learning
o B o o 0.905
=0.72; 0.=0.91) something is very exciting
| decided to attend the course because learning is
i 0.652
enjoyable
| decided to attend the course because learning is
. ; 0.889
useful for my family and friends
| decided to attend the course because | could 0.538
share knowledge with family/friends '
Extrinsic Motivation (KMO | | decided to attend the course to do better in my 0.767
=(.82; a=0.90) job and have bonuses '
| decided to attend the course to find a better job
. 0.738
and be better paid
| decided to attend the course to get an extra 0.693
paying on my job '
Informatics Skills (KMO = I am comfortable working with informatics as | 0.663
0.81; 0 =0.89) am in working by hand '
I can learn how to use new informatics tools 0.804
| feel comfortable to use computers 0.806
I am not hesitating to use a computer for fear of
. . 0.798
making mistakes
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3893?30: ggg;puter (KMO = | use a computer to make easy calculations 0.689
| use a computer to write a document 0.792
| use a computer to read e-journals 0.829
| use a computer to access papers 0.810
| use a computer to navigate on the internet 0.831
| use a computer to read emails 0.844
| use a computer to communicate with friends 0.787
| use a computer to write a resume 0.774
I use a computer to look for a job 0.663

Analysis

Intrinsic and extrinsic motivation, computer usage, informatics abilities, and structure were all examined
using a confirmatory factor analysis (CFA). Motivation and learning efficacy were the foci of this
investigation [19]. To make sure the model fit and was reliable, the researchers used a weighted least squares
estimator that was adjusted for averages and variances. Reliable standard deviations. The next step was to
analyse the effects of intrinsic and extrinsic motivation on learning efficacy using hierarchical linear
regression. We were able to evaluate the moderating influence of gender by including interaction variables
between the two sets of incentives. There was less common-method bias and stronger causal inferences
when there was a time lag between evaluating motivation (at TO) and learning results (the difference
between T1 and TO scores). Preceding the regression analysis, we double-checked all important
assumptions[20]. Outliers were discarded. The following hypotheses were tested: normality, linearity, non-
autocorrelation, homoscedasticity, and multicollinearity. A VIF less than 10 demonstrated that there was no
multicollinearity. Descriptive statistics for the key variables are shown in Table 3.

RESULT

Using control variables, we tested hypothesis 1 and 2, and then we looked at both internal and extrinsic
motivation. We used a hierarchical linear regression model. The results shown in Table 4 support the null
hypothesis (H1), which states that students' ability to acquire informatics skills (p = 0.14, p < 0.01) and
effectively use computers (f = 0.24, p <0.01) is significantly improved when intrinsic motivation is present
[21]. In contrast, it was shown that extrinsic incentive had a somewhat negative effect on computer use (B
=-0.05, p > 0.05), but a significantly negative effect on the development of informatics skills (B = -0.06, p
< 0.01). This discovery runs counter to the presumptions that were established. The inclusion of interaction
terms allowed for the testing of hypothesis 3 and 4. Both forms of rewards and gender were among these
factors. The results showed that there is a substantial negative interaction between gender and intrinsic
motivation for both computer use (p =-0.21, p < 0.01) and informatics abilities (p =-0.11, p <0.01), which
are learning outcomes. This indicates that men benefit more greatly from increased levels of intrinsic drive
than women do [22]. There was some evidence that the gender and extrinsic motivation factors interacted
negatively for both learning outcomes (computer usage: 3 = -0.06; informatics skills: B = -0.06; p > 0.05),
but this interaction did not reach the level of statistical significance that would have supported hypothesis
H4.

Table 3. A correlation matrix and descriptive statistics [23].

Variables | M€ | sp | 1 2 3 4 5 6 7 |s8lo
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1. Growth
in 1.1
computer 089 1 79 o
usage
2. Growth
in 1.0 o
informatic 1.29 2 0.53 o
s skills
04 | —0.12 | =0.07
3. Gender | 0.42 9 N N —
-~ 0.06
aage | P01 004 003 | —
0.7 | -0.18 | =020
5. Worker | 0.25 5 . . 0.12** | 0.31** —
) -0. |09 |—-007
6. Attitude -003| 001 [-003]|-0.01 —
03 9 *%*
7.General | _g |44 |-007|-004|-007 | -0.06
competenc -0.02| 060 | —
ies 06 7 *%* ** * *
8. -013 | -019 -016 x| 0.19%
Extrinsic | 0.00 | 10| 7 006* |0 | 0asws | 0237101971
- - 5 *%* ** *%* * *
motivation
insic | — 0.1 -012 |-0201| -0.18 * *
9. Intrinsic 1.0 0.24%% | 0.93%* 0.i8 0.i9
motivation 2 8 *% *k *%

Table 4. The efficacy of educational programs as determined using regression analysis [24].

Growth in Growth in
Variables Informatics Computer
Skills Usage
Model 1 Model 2 | Model 3 Model 1 Model 2 | Model 3
Indi - 1.01** - 1.00** | —1.00** = 0.59** - 0.56** | = 0.55**
ndia
(0.06) (0.06) (0.06) (0.08) (0.08) (0.08)
- 1.38** —1.30** | = 1.29** —1.05** - 0.89** | —0.87**
Morocco
(0.06) (0.06) (0.06) (0.08) (0.08) (0.08)
0.05 0.03 = 0.15** -0.10* | —0.14*
Gender 0.02 (0.04)
(0.04) | (0.04) (0.06) (0.06) | (0.06)
o 0.02** 0.02** 0.00 0.00
Age 0.02** (0.00) (0.00) (0.00) 0.00 (0.01) (0.01) (0.01)
Education — - 0.76** - 0.78** | = 0.77** - 1.10** =111 | = 1.09**
Secondary (0.14) (0.13) (0.13) (0.18) (0.18) (0.18)
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Education — —090%* | —085% | —084* | —101** | -0.93** | —0.91*
Bachelor (0.14) 0.14) | (0.14) (0.19) 0.19) | (0.19)
—0.36%* | —0.35* -01 | -0710
Worker ~0.30* (0.12) ~0.03 (0.16)
(0.12) (0.12) (0.16) (0.16)
_ — 0.2 | —013** | —0.13** | —014** | -016** | —0.15**
Attitude
(0.03) (0.03) | (0.03) (0.04) (0.04) | (0.04)
General . 0.03 0.02 —-0.04 | -0.06
Competencies 0.06* (0.02) (0.03) (0.03) 0.01(0.03) (0.03) (0.03)
Extrinsic -0.06* | -003 -005 | -003
Motivation 0.02) | (0.03) (0.03) | (0.04)
Intrinsic 0.14** | 0.18** 0.24** | 0.32**
Motivation (0.02) | (0.03) (0.03) | (0.04)
Female x - 0.06 -0.06
Extrinsic
Motivation (0.04) (0.06)
Female x — 0.11%* —0.271%*
Intrinsic
Motivation (0.04) (0.05)
2.44%* | 2.44%* 2.40%* | 2.30%*
Constant 2.48** (0.16) ©16) | (016) 2.51* (0.22) 022) | (021)
Adjusted R? 0.27 0.33 0.39 0.17 0.20 0.24
Rz Change — 0.06 0.06 — 0.03 0.04

In general, the findings indicate that intrinsic drive improves the efficiency of learning, particularly for male
students, but extrinsic motivation has a limited and unfavourable impact on the learning process among

students[25].
4 N
—?ﬁsic Motivation
Growth in Computer
Usage (Male)
Growth in Computer
Usage (Female)
—_———
. J
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Figure 1. The effect of extrinsic motivation on learning effectiveness[26].

4 N\

= JAtrinsic Motivation
-10

e Growth in Computer
Usage (Male) -2.00

wth in Computer
Usage (Female) -0.50

Figure 2. How intrinsic drive affects the efficacy of learning [27].
DISCUSSION

We now know more about how intrinsic and extrinsic factors of student motivation affect the efficacy of
learning in an Indian classroom thanks to this research. It may be helpful to break out the two types of
motivation, intrinsic and extrinsic, in order to better understand how they affect academic success.
Consistent with the concept of self-determination, the statistics show that learning is more successful when
there is an inherent incentive to do so. Students' proficiency in computer and informatics tasks improved
when they participated in instructional programs just for enjoyment. This lends credence to the idea that
motivated students are more likely to persist in their efforts and see improvements in their grades. Extrinsic
motivation, which comes from things outside of the person like financial incentives or future job
opportunities, was shown to have a negative correlation with learning efficacy.

Because they were so focused on what they needed to achieve in the future, they weren't fully engaged in
the learning process, which was driven by these outside forces. Coherent with other research, our results
suggest that extrinsic motivators could reduce learning depth and retention. Also, by showing how gender
mediates the connection between intrinsic motivation and learning efficacy, the research adds to what is
already known about social role theory [28]. It would seem that men gain more from intrinsic motivation
than women do, according to the results of the interaction study. Some have hypothesised that this is because
aggressiveness and competitiveness are agentic traits that help men focus when they feel the need. In
contrast, females were much more affected by the negative effects of extrinsic incentive [29]. It is possible
that communal aspects (such relational and social expectations) that undermine individual academic goals
are to blame for the steeper fall in their learning accomplishments. This more precipitous fall was brought
about by outside forces.

According to the results, gender has a significant role in determining the kind of incentive that is considered.
Social role theory explains how gender affects the effects of intrinsic and extrinsic motivation, while self-
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determination theory explains how these factors have direct consequences; together, they provide a two-part
theoretical framework that is supported by the data. The evidence provide credence to both of these
hypotheses [30]. In order to raise the amount of digital literacy among students in India, this research sheds
light on the need of educational interventions that inspire students to be intrinsically motivated. It goes on
to say that lawmakers and teachers should think about gender-responsive strategies that might help children
of all genders overcome obstacles and reach their full academic potential.

CONCLUSION

In the context of Indian culture, this research set out to examine how students' levels of intrinsic and extrinsic
motivation relate to their ability to acquire digital skills. Students' capacity to absorb and apply information
IS much enhanced when intrinsic motivation is present, but the inverse is true when extrinsic motivation is
at work, as shown in the results. These findings provide light on the significance of intrinsic motivators,
such as curiosity and pleasure, in the advancement of deep learning and are in line with the concepts of self-
determination theory. The research also found that gender moderates the link between intrinsic motivation
and its capacity to promote learning. Researchers discovered that whereas male students benefited from the
impact of intrinsic desire, female students suffered from its negative effects when contrasted with extrinsic
drive. These results are impacted by social role theory since it suggests that gender-specific social and
psychological variables impact the conversion of motivation into efficiency. It should be a major goal of
schools, especially those that prioritise digital learning and technology, to provide pupils chances to create
their own intrinsic motivation. Learning interventions have a higher chance of success when they are tailored
to address motivational responses that are particular to gender. The importance of gender-sensitive and
motivationally driven teaching strategies in improving learning outcomes for different student groups is
highlighted in this research.
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