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Abstract:

Twenty first century skills is one of the most discussed topics in the last decade. Studies
and experiments are done in all levels of education on developing these essential skills in the
learners. In this context, the researcher tried to find the nature of relation between Meta-cognition,
cognitive ability and the academic achievement applying the principles of Design Thinking.
Design thinking involving five major steps namely, empathise, define , prototype , ideate and test
were used when considering the preparation of test and materials. Prospective teachers were
considered as sample for this study. 191 B.Ed. students from a College of Education were taken
as the sample for this study. Meta-cognitive Inventory, Cognitive Ability Test and Achievement
Test were used for collecting the data. Pearson’s Product moment correlation and Regression
analysis was done. This study records a positive, linear correlation between the three selected
variables. The study also records meta-cognition and cognitive ability of prospective teachers as
predictors of their academic achievement.
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Introduction:

Empathize: The cognitive ability to reason has a significant limiting impact on whether or not
young people succeed academically. Cognitive aptitude, which includes attention, memory, and
reasoning skills, refers to the capacity of the human brain to process, store, and retrieve
information. For people to successfully accomplish an activity, it is a crucial psychological
component (Sternberg and Sternberg, 2009). According to Stadler et al. (2016), cognitive capacity
is presently one of the most thoroughly studied and reliable indicators of academic performance.
Previous research (Miriam et al., 2011) has concentrated on the direct relationship between
individual-level cognitive capacity and academic success. Selective attention, short-term memory,
and reasoning ability were revealed to be important predictors of language and math performance
in a study by Xu and Li (2015) including 4,749 junior high school students.

Define: "Enhancing Academic Achievement in Prospective Teachers: Applying Design Thinking
to Meta-Cognition and Cognitive Ability Predictors" refers to a specific research or educational
initiative that focuses on improving the academic performance of individuals aspiring to become
teachers. Let's break down the key components of this title:
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"Enhancing Academic Achievement": This suggests the primary goal of the initiative, which is to
improve the academic performance of prospective teachers. The term "academic achievement"
typically refers to the level of success and proficiency in academic subjects or coursework.
"Prospective Teachers": This refers to individuals who are in the process of preparing to become
teachers. These individuals may be enrolled in teacher training programs or pursuing degrees in
education.

"Applying Design Thinking": Design thinking is a problem-solving and innovation
methodology that involves a user-centered approach to finding solutions. In this context, it implies
that design thinking principles and techniques will be employed to address the challenges related
to academic achievement.

"Meta-Cognition": Meta-cognition involves thinking about one's own thinking. It refers to the
ability to reflect on and control one's cognitive processes, including problem-solving, memory,
and learning strategies.

"Cognitive Ability Predictors": These are factors or assessments that are used to predict an
individual's cognitive abilities, such as IQ tests, standardized tests, or other measures of intellectual
aptitude.

Ideate: Selective attention and short-term temporal memory have an indirect impact on academic
achievement through reasoning ability, whereas reasoning skill has a direct impact on academic
performance. According to Rohde and Thompson's research from 2007, there is a strong
association between cognitive ability and academic success, up to 0.38. The greater portion of the
diversity in academic performance can be explained by the moderate to high degree of association
between cognitive ability and academic achievement in language and mathematics (Plomin, 2011).
Deary et al. (2006) reported that the connection between general cognitive ability at age 11 and
academic performance at age 16 was 0.81 in a 5-year follow-up study of more than 70,000 British
youngsters. The strongest predictive ability can explain 58.6 and 48% of the variation in the
dependent variable, respectively.

These research results also lend credence to the information processing theory (Li, 2015),
which contends that higher cognitive ability in students translates into faster and more accurate
processing of important information, effective memory coding, and the output of more useful
information (Zhang and Zhang, 2021). In contrast, a portion of the information will be lost
throughout the information processing process if the general level of cognitive ability is poor or a
specific cognitive ability is weak (Miriam et al., 2011). This results in a reduction in the production
of effective knowledge and lower academic achievement. Chen (2016) thinks that high school
students' prospects and preferences for postsecondary education are influenced by their cognitive
talents. Higher cognitive ability kids are more likely to enroll in traditional high schools, while
lower cognitive ability students are more likely to enroll in vocational schools. According to the
findings of earlier studies, cognitive capacity frequently contributes significantly to attaining
superior academic performance.

Prototype: It is challenging to accurately depict the intrinsic relationship between general
cognitive capacity and academic performance, despite the fact that the relationship between the
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two can better reflect how closely the two are related. In fact, learning activities not only involve
various specific abilities but are also related to how these various abilities work together, so "in
the learning context, cognitive ability is very important in human learning activities, which can be
reflected in a deeper level by including specific cognitive abilities in the scope of the
investigation," (David, 2005). The relationship between cognitive capacity and academic
achievement has generated much debate across numerous studies (Formazin et al., 2011). Zhang
(2008) discovered that while the thinking transformation ability (TCA) was not substantially
connected with the scores of the two topics, the logical reasoning ability (LRA), Chinese language,
and mathematics scores all had correlation values of around 0.3. Although representation ability
(RA) and performance in Chinese and mathematics have a connection coefficient between 0.4 and
0.5, Xu and Li (2015) revealed that thinking TCA had a strong link with performance in the two
areas. These findings demonstrate that when focusing on the influence of a single cognitive ability
dimension on a single academic performance, it is challenging to thoroughly and methodically
show the complex interaction of individual cognitive elements on academic success. Furthermore,
research on the influencing elements of cognitive ability on the complete performance of numerous
subjects is lacking because prior studies tended to focus on the influencing aspects of cognitive
ability on a single subject.
Ideate: Understanding one's own thought process is beneficial. Teachers' awareness of
metacognition will aid them in managing their thoughts and emotions, which is highly helpful
while interacting with students. Academic achievement is positively impacted by metacognitive
awareness (zcakmak, Korolu, & Bolat, 2021; Nongtodu, 2017). Meta-cognitive awareness is
recommended by Abdelrahman (2020) as a useful method for assessing academic achievement.
Academic achievement and cognitive abilities as measured by several psychometric tests are
positively correlated, according to research. In many topics, including mathematics, cognitive
capacity is the most significant predictor of academic accomplishment (Hames & Baker, 2015).
Prototype: Every person's ability to be aware of their own metacognition is regarded as a crucial
component of creativity, critical thinking, and self-confidence (Memnun & Akkaya, 2009).
Meta-cognition came into being as a result of both internal and external potential. In order to
overcome learning challenges, one must have the capacity for meta-cognition awareness,
according to Joseph (2010). The capacity for planning, organising, and monitoring learning
directly enhances academic achievement and is referred to as meta-cognitive awareness. Students
who have a high level of metacognitive awareness will find it simpler to control and supervise
their class, and they will be better able to supply important details and apply learning strategies
to any difficulty with ease.
Objectives of the study:
1. To assess the relationship between Cognitive ability, Meta-cognition and Academic
achievement of prospective teachers

2. To determine whether the Cognitive ability and Meta-cognition of prospective teachers can
predict their academic achievement

Hypotheses of the study:
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1. There is no relationship between Cognitive ability, Meta-cognition and Academic achievement
of prospective teachers

2. There is no significant influence of cognitive ability and Meta-cognition on academic
achievement of prospective teachers.

Material and Methods :

The study followed normative survey method. 191 prospective teachers from B.Ed. college
of education constituted the sample for this study. Meta-cognitive Awareness Inventory (Schraw
and Denison, 1994), Cognitive Ability test (Maheswari & Indu, 2020) and Achievement test
(Maheswari & Indu, 2020) were used to get the necessary data. The data collected were tabulated
and subjected to statistical analysis. For the analysis of the data the researchers employed Pearson’s
product moment correlation and regression analysis.

Results and Discussion:

Test

Relation between Cognitive Ability, Meta-cognition and Academic Achievement of
Prospective Teachers

The relation between cognitive ability, Meta-cognition and academic achievement of
prospective teachers was investigated using Pearson’s product-moment correlation. Table 1
discusses the outcome of the analysis
Table-1
Relation between Meta-cognition, Cognitive Ability and Academic Achievement of Student
Teachers

Variables Meta-cognition  Cognitive Ability Academic Achievement
Meta-cognition 1
Cognitive Ability 0.757** 1
Academic Achievement 0.777" 0.843%* 1

Note. ** denotes the value is significant at 0.01 level.

The correlation coefficient between meta-cognition and cognitive ability of student
teachers is 0.757, which is significant at a 0.01 level of significance. The correlation coefficient
value r = 0.757 shows a positive and high correlation between the meta-cognition and cognitive
ability of student teachers.

The correlation coefficient between meta-cognition and academic achievement of student
teachers is 0.777, which is significant at a 0.01 level of significance. The correlation coefficient
value r = 0.777 shows a positive and high correlation between the meta-cognition and academic
achievement of student teachers.

The correlation coefficient between academic achievement and cognitive ability of student
teachers is 0.843, which is significant at a 0.01 level of significance. The correlation coefficient
value r = 0.843 shows a positive and high correlation between the academic achievement and
cognitive ability of student teachers.
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The analysis of the nature of relation between meta-cognition, cognitive ability and
academic achievement of student’s teachers reveals that there exists a linear, positive, strong
correlation between these three selected variables at .01 level of confidence.

The relation of Meta-cognition, cognitive ability and academic achievement is depicted in
Figure 1, Figure 1 and Figure 3.

Figure 1
Graphical Representation of Correlation between Meta-cognition and Cognitive Ability of
Student Teachers
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Figure 2

Graphical Representation of Correlation between Meta-cognition and Cognitive Ability of
Student Teachers
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Graphical Representation of Correlation between Meta-cognition and Cognitive Ability of
Student Teachers
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Predictability of Academic Achievement of Prospective Teachers in terms of Cognitive
Ability and Meta-cognition

The researcher tried to know the predictive ability of the Meta-cognition and cognitive
ability to predict their academic achievement. For this researcher applied linear regression. Table-
2 presents the regression model summary.

Table-2
Model Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 .869% 756 753 4.08003

a. Predictors: (Constant), Cognitive Ability, Meta-cognition

From Table-2, it is clear that the R value is .869, which shows that there is significant
correlation between the predictor variable and outcome variable. The value of R’ is obtained as
.756. This tells that Meta-cognition and cognitive ability can account for 75.6 percent of the
academic achievement of the student teachers. That means, there are many other factors that are
influencing the academic achievement of the sample. Among them 75.6 percentage is by Meta-
cognition and cognitive ability.
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Table-3
ANOVA
Model Sum of Squares Df Mean Square F? Sig.
Regression 9689.748 2 4844.874 £91.042 1 <.0001°
Residual 3129.571 188 16.647
Total 12819.319 190

a. Dependent Variable: Academic Achievement

b. Predictors: (Constant), Cognitive Ability, Meta-cognition

Table-3 show that the F value obtained is 291.042 which is significant at .01 level of
significance. The F value obtained shows that the regression model can significantly do better

prediction of academic achievement of the student teachers in terms of Meta-cognition and
cognitive ability.

Table 4 shows the t value is significant with a significant value of .000. This denotes that
Meta-cognition and cognitive ability of the student teachers makes a significant contribution (p<

.001) to predict the academic achievement of the student teachers.

The regression analysis carried out shows that that the Meta-cognition and cognitive ability
of the student teachers can make a significant contribution to the prediction of their academic

achievement with a p value less than .0001.

Table-4
Coefficients
Coefficients?
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta

(Constant) -7.190 1.903 -3.778 .000

Meta-cognition 467 .079 326 5.918 .000

Cognitive Ability 710 .066 596 10.798 .000

a. Dependent Variable: Academic Achievement (Pre-Test)

The prediction of the academic achievement of the student teachers with the values of

Meta-cognition and cognitive ability can be done using the equation,
Academic achievement = -7.190 + 0.467 Meta-cognition + 0.710 Cognitive Ability

Findings of the Study:

From the analysis of the data in accordance with the formulated hypothesis, the researcher came

to the following findings:

1. Cognitive ability of the prospective teachers possesses a positive, strong linear correlation

with Meta-cognition and academic achievement.
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2. Metacogniton and academic achievement of prospective teachers are in a strong, positive
linear correlation
3. The prediction of the academic achievement of the student teachers with the values of

Meta-cognition and cognitive ability can be done using the equation,

Academic achievement = -7.190 + 0.467 Meta-cognition + 0.710 Cognitive Ability
Conclusion:

This research aimed to explore the intricate interplay between cognitive ability, meta-
cognition, and academic achievement among prospective teachers, guided by the principles of
design thinking. The findings revealed a robust and positive linear correlation among these
variables, emphasizing the pivotal role of cognitive ability and meta-cognition as predictors of
academic success in this cohort. Importantly, this study underscores the imperative to shift our
focus towards innovative strategies within the learning environment. In the spirit of design
thinking, we advocate for a dynamic and iterative approach to educational practices, with a specific
emphasis on enhancing both cognitive ability and meta-cognition among future educators. This
transformative perspective encourages the continuous refinement and implementation of targeted
strategies, fostering a holistic and adaptive learning experience for aspiring teachers.

Limitation:

This study was limited by its small sample size, which means that the results may not be
generalizable to the wider population. Therefore, it is important to replicate this study in other
settings with larger samples to confirm the findings.
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