
Qeios PEER-APPROVED

v1: 4 December 2023 Research Article

Grit Predicts Academic
Achievement among
Undergraduate Science
Teachers at a University of
Science and Technology

Peer-approved: 4 December 2023

© The Author(s) 2024. This is an
Open Access article under the CC BY
4.0 license.

Qeios, Vol. 5 (2023)
ISSN: 2632-3834

Irine Tugabirwe1, Aloysius Rukundo1

1. Mbarara University of Science and Technology, Uganda

Background: Research shows that grit is one of the non-cognitive factors
that a�ect academic achievement among college students. As a result, grit
has of late attracted attention among academic circles.
Methods: We used a correlational research design and a quantitative
technique to establish the association between grit and academic
achievement among pre-service science teachers. The sample was taken
using a census and comprised 381 participants. The study site was a
university of science and technology in Mbarara city, Uganda. A self-
administered questionnaire was used for data collection. The analytical
strategy was linear regression models, at a signi�cance of p ≤.05.
Results: In the �ndings, 22.69 (SD = 1.43) was the mean age of the study
participants. The majority of the students were male (80.3%) and
government-sponsored (53.3%). There was a signi�cant and positive
association between grit and the academic achievement of the students (B
=.231, p <.001). Overall, 5.1% of students’ academic achievement was
explained by grit.
Conclusion: Grit is a relatively important non-academic element that
predicts academic achievement among pre-service teachers of science.
Focused intervention is necessary for improving undergraduate students’
grit and enhancing their achievement in their Science with Education
program.
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Background
Academic achievement has been emphasized as key to
educational success, and how “gritty” a student is
de�nes much of their achievement. Consequently,
poor academic achievement becomes a serious

concern among institutions of higher learning[1].

Academic achievement refers to the outcome of
education—the extent to which a student, teacher, or

institution has achieved their educational goals[2]. In
the context of this paper, academic achievement is
regarded as students’ general intellectual
achievement and comparative standing relative to

other students in their year[3]. While intellectual
ability is one of the most widely considered attributes

in predicting academic achievement[4][5][6], it is not
the only guarantor of success in completing university
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programmes[7]. Students’ academic achievement in
institutions of higher learning is as well in�uenced by

various non-cognitive factors[8][9]. Non-cognitive
factors are those concerned with motivation, attitude,

and temperament[10]. Dweck and Sorich[11]  propose
that many bright students show striking
underachievement, and many who may have seemed
less brilliant end up achieving a great deal more than
predicted. These achievement di�erences could be
explained by personality variables such as mindset.
Indeed, students’ achievement needs more than just

content knowledge and academic skills[12]. Moreover,
students who love challenges, who are willing to take
risks, and who thrive when they hit obstacles are the
ones who achieve up to or beyond their apparent
potential. Those students who are afraid of
challenges, avoid risks, and quit in the face of failure
are likely to lose ground over time. The growing
inadequacy of intellectual ability to predict all facets
of academic achievement has prompted researchers to
incorporate other motivational variables in order to

explain academic achievement di�erences[13]. These
achievement di�erences could be explained by
personality variables such as grit. Evidently, students’
achievement needs more than just content knowledge

and academic skills[12].

Duckworth et al.[7]  de�ne grit as perseverance and
passion for long-term goals. They believe that grit
entails working strenuously towards challenges,
maintaining e�ort and interest over the years despite
failure, adversity, and plateaus in progress. Grit may
be an important factor in explaining achievement and

persistence[14][15]. Thus, students who work hard but
also love what they do are more likely to overcome

barriers and achieve better[16]. It is noteworthy that
academic learning is an incremental process that
requires perseverance of e�ort, particularly in the face

of challenges[17]. According to the goal-setting

theory[18], having a goal leads to the direction of
attention and energizing of one’s e�ort, resulting in a
positive in�uence on academic achievement. A wealth
of empirical studies has yielded evidence of a positive
link between grit and academic achievement in

college-age samples[19][7][15][20][21][22][23].

In Ugandan universities, studies show that students
are registering poor grades. For instance,

Kyoshaba[24]  found that while some students
performed well, others performed poorly.

Akatuhurira[25]  further supported these �ndings. At
Mbarara University of Science and Technology

(MUST), the higher failure rates were evidenced by the
many retake examinations conducted over the years

per semester[26][27]. For instance, it was found that
over 100 retake examinations had been registered per

semester for a period of 5 years[26], and 91 retakes
were done out of 98 �rst-year undergraduates of the
Faculty of Science during the academic year

2007/2008[27]. Such low grades are likely to have
serious negative consequences on the learning of
sciences in schools since the teachers that
underachieve from the programme eventually join
teaching. The study �ndings could inform
interventions in the low rates of academic
achievements among the students.

Methodology
The present study adopted a quantitative technique,
based on variables measured with numbers and
analysed using statistical procedures. The study
employed a correlational design in measuring the
direction and magnitude of an existing relationship
between variables (Pierce, 2009). Undergraduates
from the Bachelor of Science with Education
constituted the study population and sample. The
participants included 131 students from the �rst year,
119 from the second year, and 141 from the third year,
making a total of 391 students. Of these students, 316
were male and 75 were female. The census method
was used where all student teachers in years one, two,
and three were enrolled in the study, as the population
was small. In addition, censuses are large and
complete, thus precise and detailed (Leslie, 1979).
Only 381 returned complete questionnaires with no
missing values; 10 questionnaires were incomplete
and hence were discarded, giving a response rate of
97.4%.

A self-administered questionnaire was used for data
collection. The questionnaire consisted of sections on
demographics, grit, and an academic achievement
scale. The 8-item Short Grit Scale (Grit-S) was used to
measure the academic grit of undergraduates. Grit-S
was scored on a 5-point Likert scale, that is, 1=not at
all like me to 5= very much like me. A mean score for
the items was obtained by adding up the scores and
dividing by 8. The range of scores for grit is 1 to 5,
corresponding to the Likert scale. The scale comprised
two 4-item subscales that measure Perseverance of
E�ort (PE) (for example, “setbacks don’t discourage
me”) and Consistency of Interest (CI) respectively,
with an average Cronbach’s alpha coe�cient of.71 for

the PE subscale and.74 for the CI subscale[28].
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However, the combined Cronbach’s alpha for both
subscales was.70. Whereas for this study, the
Cronbach’s alpha for Consistency of Interest and
Perseverance of E�ort was.60 and.68 respectively,
and the combined one was.71, which shows that the
tool used had acceptable internal consistency for the
present study.

Academic achievement was measured by a self-

reported academic achievement scale[3] using 4 items
asking students to describe their general academic
achievement and their comparative standing relative
to other students in their year. An example of an item
on the scale was: “In the past semester exam, the
grades mostly received were as follows” and “I would
describe myself typically as an A-average student”. A
mean score ranging from 1 to 5 was used to determine
self-reported academic achievement, with high scores
denoting higher achievement. The self-reported
achievement items have an internal consistency
(Cronbach’s alpha =.90). However, in this study, the
internal consistency was (Cronbach’s alpha =.83),
which shows that the tool used was still reliable in the
present study settings.

In data management, data editing was done to remove
impurities. Data were categorized by assigning codes
to each item, as guided by the authors of the
respective scales. Coded copies of the questionnaire
were entered into the Statistical Package for the Social

Scientists (SPSS) version 25 for analysis. Prior to
analysis, all variables were examined through SPSS
for missing values and distributional assumptions of
regression analysis. Of the total 391 respondents, 10
questionnaires were incomplete (missing data > 25
percent) and were deleted, reducing the total sample
to 381. For the remaining cases, missing data was
extremely rare (<.01 percent), and where present, it
was replaced with the mean for that variable
(Tabachnik & Fidell, 2007).

Results
The present study was designed to �nd out the
association between grit and academic achievement
among undergraduate teachers of science. The sample
characteristics are presented, and the main results
follow.

Socio-demographic Characteristics of
Undergraduate Teachers of Science

Table 1 below shows that of the 381 students enrolled,
the majority were males, 80.3% (n=306), aged <25
years, 91.3% (n=348), on government sponsorship,
53.3% (n=203), in year 3 of study, 39.4% (n=150), of
the physics and maths combination of study, 40.2%
(n=153), with a second upper class of degree, 44.6%
(n=120), and few had retakes, 18.4% (n=70).
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Socio-demographic Characteristics Frequency Percent

Gender
Male 306 80.3

Female 75 19.7

Age (years)
(Mean = 22.69, SD = 1.43)

<25 years 348 91.3

25 years and above 33 8.7

Sponsorship
Private 178 46.7

Government 203 53.3

Choice for BSc course

1st 104 27.3

2nd 69 18.1

3rd 71 18.6

4th 46 12.1

5th 24 6.3

6th 67 17.6

Year of study

One 112 29.4

Two 119 31.2

Three 150 39.4

Subject combination

Phy/Math 153 40.2

Bio/Chem 132 34.6

Chem/Math 96 25.2

*Retake (N = 269)
No 202 75.1

Yes 70 18.4

 
Fail 2 0.7

 
Pass 18 6.7

*GPA (N = 269) Second lower 112 41.6

 
Second upper 120 44.6

 
First class 17 6.3

Table 1. Socio-demographic characteristics of undergraduate teachers of science at MUST (N=381)

First-year students (n=112) were excluded from retakes
and GPA since their results hadn’t been released.

Descriptive Statistics of the Key Study Variables
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Variables Min Max Mean±SD Median (IQR) Skewness Kurtosis Distribution

Academic achievement 7 20 14.45±2.50 14 (12-16) -0.1 -0.2 Normal

Grit 12 40 27.70±6.00 28 (24-32) -0.3 -0.4 Normal

Perseverance 4 20 14.95±3.52 16 (13-18) -0.7 0.2 Normal

Consistency 4 20 12.75±3.76 13 (10-15) -0.1 -0.6 Normal

Table 2. Descriptive statistics of academic achievement and grit of undergraduate teachers of science at MUST (N =
381)

Min = Minimum, Max = Maximum.
 

Table 2 shows that both skewness and kurtosis are
either > -1 or < 1. This means that all the study
variables, including academic achievement and grit of
undergraduate teachers of science at MUST, were
normally distributed. This was based on the general

rule of thumb for skewness > -1 or < 1[29]. Thus,
parametric analyses were used to analyze the study
objectives. In addition, parametric analyses can

identify small di�erences and are used with a large
sample size.

Correlation between Grit and Academic
Achievement among Undergraduate Teachers

The researcher established if there was a relationship
between grit and academic achievement by
conducting Pearson correlations. The results were
presented in the table below.
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  1. 2. 3. 4. 5. 6. 7.

1. Achievement 1            

2. Grit .238** .260** .226** .212** 1    

3. Perseverance .218** .177** .143** .157** .811** 1  

4. Consistency .176** .249** .227** .192** .836** .357** 1

Table 3. Pearson Correlation Matrix for the association between grit and Academic Achievement (N = 381)

*p <.05. **p < 0.01.
 

Findings in Table 3 show that there was a weak but
signi�cant positive correlation between grit and
academic achievement (r =.238, p <.01). Moreover, the
highest correlation was between the perseverance of
e�ort subscale and academic achievement (r =.218, p

<.01). This is in line with Cohen[29]. However, since
correlation coe�cients do not imply a causal-e�ect
relationship, linear regression was conducted between
mindset, its constructs, and academic achievement.

Coe�cients (β), p-values, and adjusted R2 were
presented and used to con�rm the hypotheses.

Association between Grit and Academic
Achievement among Undergraduate Teachers
of Science

The objective, which was intended to �nd out the
association between grit and academic achievement of
undergraduate teachers of science at MUST, was
tested through a null hypothesis that stated: There
will be no statistically signi�cant association between
grit and academic achievement among undergraduate
teachers of science. To reject or accept the
hypotheses, the critical signi�cance level at.05 was
used to ascertain whether to accept or reject the
hypotheses. Table 4 presents the test results.
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Variable B Β R2 Adj R2 P

Overall grit .235 .231 .053 .051 .000***

Perseverance .215 .208 .043 .041 .000***

Consistency .176 .175 .031 .028 .001**

Table 4. Regression results of the association between grit and Academic Achievement (N = 381)

*p <.05. **p < 0.01. ***p < 0.001
 

Table 4 shows that grit explains 5.1% of the variability
in the academic achievement among undergraduate

teachers of science at MUST (Adjusted R2 =.051).
Results demonstrate a standardized beta of.231,
indicating that a one-unit increase in overall grit
would result in a.231-unit increase in academic
achievement. However, perseverance of e�ort alone
explains 4.1% of the variability in academic

achievement (Adjusted R2 =.041). A standardized beta
of.208 indicates that a one-unit increase in overall
mindset would result in a.208-unit increase in
academic achievement. Consistency of interest alone
explains 2.8% of the variability in academic

achievement (Adjusted R2 =.028).

Discussion
In this correlational study among undergraduate
science teachers at MUST, in which the association
between grit and academic achievement was
investigated, �ndings indicated that grit was
positively associated with academic achievement in
that high grit led to high academic achievement (see
Table 4). The study �ndings are consistent with those

of Alhadabi and Karpinski[30], and Mason[31].

Alhadabi & Karpinski[30], in a cross-sectional study,
aimed at investigating the relationship between grit
and academic achievement among university students
of Public Midwestern University in the U.S. (n=258).
The results revealed that grit was positively associated
with academic achievement. In another cross-

sectional study, Mason[31]  examined grit and
academic achievement among a sample of South
African university students (n=121). The results
demonstrated that students who scored highly on the
Grit Scale also obtained high academic achievement.

These �ndings a�rm that grit is an important
predictor of academic achievement.

According to Christopoulou et al.[32], grit entails
working persistently and vigorously towards a
challenging goal, sustaining e�ort and keeping
unabated interest over a long period of time despite
failure, setbacks, obstacles, and phases of instability
in the course of progress. Gritty individuals employ
stamina to stay on track and attain their goals,
contrary to individuals low in grit who get easily bored
or disappointed and give up e�ort or choose an
alternative action.

On the contrary, several studies found no relationship

between grit and academic achievement[33][13].

Chang[33]  studied the e�ect of grit on incoming
freshmen at a competitive four-year institution. A
hierarchical multiple regression analysis found that
overall, the grit score was not a signi�cant predictor
of �rst-year academic achievement. In the same
study, the two facets of grit were examined
separately; it was found that the consistency of
interest subscale score predicted negatively �rst-year
academic achievement, while the perseverance of
e�ort subscale led to an increase in �rst-year
achievement.

Palisoc et al.[34]  examined if grit was correlated with
academic achievement in a pharmacy program at
Touro University California (n=98). The results
revealed that there was no signi�cant correlation
between grit scores and academic achievement.

The pursuit of academic learning is a long-term goal
full of di�culties that require students to regulate
themselves to conquer challenges. Grit triggers one to
overcome di�cult tasks, leading to great academic

achievement[35][36]. That is, students who work hard
and also love what they do are likely to overcome
setbacks and challenges such as �nancial problems,
examination pressure, coursework load, among
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others, during their academic journey and achieve
greatly in their academics. Thus, less gritty
individuals are easily distracted by such challenges
and quickly lose track of their goals. Moreover, they
are easily distracted by new ideas in projects since
they are not as persistent as gritty individuals. All this
can result in low academic achievement. On the other

hand, Hogan and Wong[37]  consider that grittier
students tend to work harder and longer and are more
inclined to engage in deliberate practice to enhance
performance and success. In addition, gritty people
are less inclined to be discouraged by failures and are

self-motivated in the absence of external rewards[7].

Conclusions
This quantitative study was an investigation of the
association between grit and academic achievement of
science undergraduate teachers at MUST. The study
�ndings implied that although cognitive measures are
often considered when making university academic
decisions, certain non-cognitive variables have
proven to be successful in identifying and supporting
individuals most likely to achieve a long-term goal,
such as academic achievement, degree completion,
among others. Generally, there was a signi�cant
relationship between grit and academic achievement
among undergraduates.

Recommendations
The �ndings provided a positive statistically
signi�cant relationship between grit and academic
achievement of science undergraduate teachers at
MUST. Some previous studies have also con�rmed
these relationships. Therefore,

Undergraduate teachers should avail themselves of
opportunities to increase their grit. For instance,
workshops, seminars, and peer counselling sessions
should be organised to enhance students’ grit. Such
learning opportunities should o�er them knowledge
and skills pertaining to perseverance and building
stamina through struggles and failures.

Lecturers should consider imparting non-cognitive
skills, particularly those that promote grit, to
students. Including these skills in the curricula could
be e�ective in enhancing academic success. For
instance, learners should be availed with the nature of
curricula that o�er real-world learning, exposing
learners to real-world problems, allowing them to
investigate and create their own learning and make
use of their mistakes to perfect their learning. This

will enable them not to fear making mistakes and view
challenges as an opportunity to gain more knowledge.

Additionally, professional development through sta�
workshops is needed for educators to o�er proper
feedback that promotes grit.

Implications for further research
A longitudinal study on the relationship between grit
and academic achievement of students during their
transition to the university is recommended. This will
be more predictive as the levels of grit will be
measured over time. This could allow the researcher
to examine such questions as how grit and mindset
may grow throughout students’ undergraduate years.

This study was limited to science undergraduate
teachers of MUST, Faculty of Science. Therefore, the
results may not be generalised to other faculties at
MUST and other universities. The study should be
replicated considering a cross-section of samples
from other faculties at MUST and other universities to
enhance the generalisability. Furthermore, research
on grit and academic achievement should include
diploma and postgraduate students who are equally
a�ected by study variables.

Findings from mixed research methods may provide
elaborate information on these study �ndings. Thus,
further research should employ mixed methods to
incorporate non-quanti�able variables into the data
analysis, thereby providing a platform for gaining a
fuller understanding of the participants’ perspectives
on the intricacies of the study.

Where possible, further research on grit should seek
to incorporate data derived from additional sources
such as ratings from parents, teachers, and academic
records, which were unavailable in this study. This
would give a wide range of information about
students’ grit.

Other non-cognitive factors can be studied in addition
to grit to establish their in�uence on academic
achievement since the �ndings show that grit has
little in�uence on academic achievement.
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