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ABSTRACT

The vision of educators is to have excellent academic performance from their trainees. Metacognitive regulation
is one of the key parameters which have a positive impact on the academic success. The aim of this study was to
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evaluate the role played by the components of metacognitive regulation on academic outcome in medical student. This cross- sectional study
was done in a medical college in south India. Metacognitive awareness inventory, a validated tool was administered to the I year medical
students. Their overall academic performance in the first year was also determined. Results were analyzed using ANOVA and Spearman’s
correlation tests. Most of our students have average metacognitive regulation and components like planning, comprehension monitoring
and evaluation play a significant role in determining academic success. Implementation of metacognitive regulation strategies in day to day

learning will be beneficial and make the students self efficacious learners.

Introduction:

Many variables stake their claim in being determinants of
academic success. Goal setting, reading strategies, person-
ality of students, family and cultural background, learning
styles and metacognition- are all variables to determine
success in academics'. The field of cognitive psychology is
a newly emergent field with metacognition rapidly gaining
limelight as a predictor of academic performance. Metacog-
nition is defined most simply as ‘thinking about thinking’
by Flavell>. It makes an individual competent enough to be-
come aware of his incompetencies °. There is no single per-
fect tool for measuring metacognition and no single compo-
nent of metacognition can be studied in isolation. It is the
interplay between the various components that act as one
of the determinants of a student’s learning outcome.

Schraw and Moshman divided metacognition into two
components namely metacognitive knowledge and meta-
cognitive regulation both of which are inter related*. The
effect of metacognitive knowledge on academic success has
been evaluated by us as a part of a larger study which also
includes the study of the role played by different sub com-
ponents of metacognitive regulation®. Metacognitive regula-
tion refers to activities that control one’s own thinking and
learning and includes five sub components which are infor-
mation management, debugging, planning, comprehension
monitoring and evaluation®. These sub components form a
cycle which helps the learner understand what a task in-
volves (information management), identify his competen-
cies related to the task (debugging), create a plan for task
completion (planning), monitor the progress of the plan
(comprehension monitoring) and evaluate and reform the
plan according to the needs (evaluation)’.

Metacognitive regulation develops throughout the course
of a person’s life. Even though metacognitive knowledge
starts to develop as early as the age of 3 years, metacogni-
tive regulation becomes manifest at 8-10 years of age and
grows linearly through adolescence to young adulthood
which is our target population. Metacognitive regulation
skills are moldable in our students and hence the inter-
est in carrying out this study®’. In order to optimize the
academic performance, we need to characterize the level of
metacognitive regulatory skills in our student population
and device interventional remedies as and when required.

From an educator's perspective, based on metacogni-
tive regulation awareness, students can be grouped into 4
categories: non engaging students, struggling, emerging
and finally developing students. Declassification of stu-
dents from this continuum and creation of a single entity
of learners namely the ‘developing students’ should be the
aim of any curriculum. Acquisition of metacognitive regu-
latory skills is crucial in medical students. As researchers
who are invested in teaching, we shoulder the responsi-
bility of developing self efficacious learners capable of self
and goal directed learning as long as they remain in the
medical profession. Having taken the first steps in assess-
ing the metacognitive awareness in our students, the natu-
ral course of action was to assess the effect of metacogni-
tive regulatory skills on academic performance of medical
students which was evaluated in this study.

Material and methods:

The participants of this cross sectional study included all
the first year MBBS students of Jubilee Mission Medical
College and Research Institute, in Kerala. The study was
conducted after the institutional ethics committee clear-
ance was obtained. Of the 100 first year students, 86 (49
girls and 37 boys) consented to participate in the study.
Metacognitive awareness questionnaire was administered
to the students during a theory hour and detailed instruc-
tions were given as to how to fill the questionnaire. It took
the students about 20 minutes to fill it. The duration of the
whole study was one academic year from August 2015 to
July 2016. The results obtained were tabulated and ana-
lyzed.

Metacognitive regulation awareness inventory: This ques-
tionnaire is a part of the metacognitive awareness invento-
ry which is a validated tool with 52 questions. Metacogni-
tive regulation is a component of metacognitive awareness
and has 35 questions [11]. The questions are of the true
and false variety with one mark awarded for each answer
that indicated ‘true’. The results so obtained are tabulated.
Based on the scores obtained the students were classified
into 3 categories. Those with low metacognitive regulation
(<50%), average (50-80%) and high regulators (>80%).

Academic scores: The average scores of all the three
first year subjects included in I year MBBS curriculum
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namely anatomy, physiology and biochemistry were cal-
culated. The overall performance is determined. The av-
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Table I- comparison of metacognitive regulation scores
with the academic performance

erage of the overall performance was used for analysis.
Th}s pr9v1des a fairly accurate measure of success in the Metacogni— Academiclstd. Devia-
university. tive regu-|N Mean tion P value
lation
Statistical analysis: The metacognitive regulation scores
were tabulated and compared to the overall academic <50 11 61.52 7.55
scores using ANOVA .Spearman’s Correlation studies
were also done using the statistical package for social sci- 50-80 71 63.38 8.08 0.001***
ence (SPSS) version 22.
>80 4 69.17 11.02
Results:
This study included 86 participants of which 49 are girls. **ANOVA p<0.001
Table II- Correlation of metacognitive regulation its sub components with academic performance
. |Information . . - Metacogni-
: Academic Debugging : Comprehension |Evaluation |,.
Spearman Correlations management planning(7) . tive regu-
mean (10) ()] monitoring (7)  |(6) lation(35)
Academic Correlation .
mean Coefficient |1 0.018 0.155 0.031 0.073 0.216 0.134
Information .
Correlation - o .

;‘Illg)nagement Coefficient 1 0.284 0.298 0.222 0.631

: Correlation .
Debugging (5) |~ fricient 1 .239 375
Planning Correlation “ o
@) Coefficient 0.284 1 0.331 0.428 0.664
Comprehen-
sion Correlation o . -
monitoring Coefficient 0.298 0.239 0.331 1 0.450 0.731
7)
Evaluation Correlation .
6) Coefficient 0.222 0.428 0.450 1 0.684
Metacognitive .

? Correlation
ge5§ulatlon Coefficient 0.631 0.375 0.664 0.731 0.684 1

*. Correlation is significant at the 0.05 level (2-tailed).**.
Correlation is significant at the 0.01 level (2-tailed).

***_Correlation is significant at the 0.001 level (2-tailed).

Table III- Metacognitive regulation subcomponents - de-
scriptive statistics

Metacognitive

regulation o o, o, 0,
subcompo- N (<50%) N(50%-80%) |N (>80%)
nent

Information

management 69 15
Debugging 6 49 31
Planning 37 41 8
Comprehen-

sion monitor- |48 28 10

ing

Evaluation 21 47 18
Discussion:

The belief that one is capable of learning and that learn-
ing is one’s own responsibility is two separate entities with
a subtle difference. Both these have a potential to affect a
student’s metacognitive regulation. The regulatory skills of
students form a powerful tool in predicting academic per-
formance since they can be shaped, moulded and the skill
honed. In this study we set out to explore the possibility
that metacognitive regulatory skills like planning, informa-
tion management, debugging, comprehension monitoring
and evaluation extend an influence on the learning out-
come of a medical student.

Table I shows the level of metacognitive regulation in
medical students. Of the 86 participants, 71 had metacogni-
tive regulation in the average category (50-80%) while only

4 students had good regulation (>80%). Also only a small
number of students (n=11) had low regulation (<50%).
From the table it is obvious that as the metacognitive regu-
lation improves, the academic performance also improves
to a statistically significant level. Similar findings have been
reported by researches while a study done in Pakistan re-
futes the above findings'*'>. Metacognitive regulation is
known to help in conceptual learning. The parameters as-
sessed under metacognitive regulation are information
management, debugging, planning, comprehension moni-
toring and evaluation and of these, the last three are con-
sidered as higher skills'. Rote learning which the bane of
the present day education system is and which is practiced
often does not favor concept learning. This may result in a
student over estimating his own capabilities which results
in under preparation for exams. Lacking metacognitive
regulation often leads to this result. Had the student been
aware of the various sub components of metacognitive
regulation like comprehension monitoring and evaluation
and used them effectively while learning, he would have
been aware of his lack of conceptual knowledge and hence
would have utilized strategies to overcome his short com-
ings". This reiterates the significance of the role played by
metacognitive regulation in learning outcome.

We further investigated the influences of the role played by
the different subcomponents of metacognitive regulation of
academic scores and this was shown in table II. We found
that all the sub components had a positive correlation with
academic scores with evaluation rising to a statistically sig-
nificant level. Evaluation helps to identify newer problems,
re define existing ones and devise strategies to overcome
them'. With regards to correlation of the metacognitive
regulation sub components with each other, all positively
correlate with each other which demonstrates again the ex-
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istence of the interplay between them. The extent of utiliza-
tion of each of the sub components may determine the final
outcome in academics which is a territory that needs fur-
ther exploration. The metacognitive regulatory skills such
as planning, comprehension monitoring and evaluation
show a statistically significant correlation with all the other
subcomponents making them the key metacognitive regula-
tory skills. Of the key skills, comprehension monitoring is
the last to develop and often remains underdeveloped even
in adults”. It is interesting to note that these skills are af-
fected by student’s beliefs about learning and intelligence’.
Intelligence is dynamic and can be cultivated but the learn-
er who believes that intelligence is fixed is less likely to
evaluate or plan his learning activities®.

Table III gives us the descriptive statistics and an insight
into the component usage in students with different meta-
cognition regulation. In the poor category, the maximum
usage is of comprehension monitoring followed by plan-
ning, evaluation, debugging and finally information man-
agement. In the continuum of metacognitive regulation,
these students are in the struggling phase which implies
that the students are not self efficacious learners and are
not confident in their abilities to select learning strategies?'.
Though the key components are in place their under utili-
zation leads them to fall into the low scorers of metacogni-
tive regulation. It is hence paradoxical that despite having
the right ingredients for success, their lack of knowledge as
to when, where and how to apply them leads to their poor
performance. A teacher’s influence on this subset of stu-
dents to help them learn becomes critical because these stu-
dents lack metacognitive knowledge. Again, further studies
in this direction are recommended.

Most of our students belong to the average metacognition
regulation group. In them, sub components utilizes most
was information management followed by debugging, eval-
uation, planning a comprehension monitoring. This may
be due to their belief that the instructor knows everything
and the responsibility of making them learn lies with the
instructor and hence higher skills of metacognitive regula-
tion play no role in their academic life>. As educators, the
inclusion of formative assessments is particularly helpful in
these students as it enables them to re assess their knowl-
edge levels, estimate the lacunae in their study strategies
and hence perform better. The high scorers of metacogni-
tive regulation are similar to the average scorers. But the
crucial difference is that debugging strategy is employed
by them most often. This clearly shows that these students
are aware and willing to incorporate strategies in their aca-
demic lives but the lack of planning becomes a major set-
back.

Conclusion:

In the metacognition regulation continuum, we were
shocked to note that most of our students, even though
academically strong were only in the non engaging and
struggling category. Good academic performance with-
out good metacognitive regulation implies only superficial
knowledge acquisition and retention without mastery of
concepts ultimately detrimental in medical profession. It is
every educator’s vision to have his students in the devel-
oping category of metacognitive regulation. Training meta-
cognitive regulation strategies to students will be a step
forward in the direction of this vision.
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