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ABSTRACT
Introduction: In a dynamic and stressful environment like
medical field, where one has to be a lifelong learner, any tool
that will simplify and facilitate the learning process and improve
the learning outcome is welcome. Awareness of metacognitive
knowledge along with its sub components is one such tool.
Method: This cross sectional study was done on all the first
year medical students in a college in South India.
Metacognitive knowledge questionnaire (testing procedural,
declarative and conditional knowledge), a validated tool was
administered to all the students. Cumulative academic scores
of the full academic year of I MBBS were considered. Data was
analysed using ANOVA and Spearson’s correlation tests on
SPSS version 22.
Results: Metacognitive knowledge has a linear relation with
academic performance as does its sub components.
Metacognitive knowledge and its subcomponents show a
statistically significant positive correlation with academic
scores.
Conclusion: As educators, designing and inculcation
of strategies to improve metacognitive knowledge would

INTRODUCTION
‘To know is to know that you know nothing. That is the
meaning of true knowledge.’
Socrates.
Knowledge is an integral part of the education process. Educators
worldwide strive to instil the drive for knowledge acquisition in their
learners and examinations test the fruits of this labour. The end
points of examinations are the scores and low scores find the
psycho pedagogical teams helpless in the face of the realization
that they lack the tools and expertise to help the students gain
knowledge1. Routine didactic lectures disseminate knowledge
equally among all the students, but, some students outperform the
others. This raises the question as to what factors make a student
a good learner and satisfactory performer.
A blend of effective reading strategies, learning strategies, selfregulation, self-reflection and self-motivation makes a student an
expert learner2. Self-reflection or metacognitive awareness of
one’s own incompetencies or competencies is the path for
academic progress. Current research indicates that expert
learners and novices differ both qualitatively and quantitatively
emphasising the role of metacognitive awareness3-5. Contrary to
popular belief, it cannot be assumed that students intrinsically
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empower the students and be the key for their academic
success.
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possess metacognitive abilities6. Doctors are lifelong learners and
the importance of metacognition in them cannot be over
emphasized.
Metacognitive abilities involve metacognitive knowledge,
metacognitive regulation and metacognitive experiences. As
stated by Flavell, metacognition is the awareness of one’s own
thinking process7. An ideal combination of all these three
parameters makes one an expert learner. The psycho-affective
aspects like knowing not only what is important but also how,
when, where and why to apply the knowledge and actions helps in
learning8. This led to the emergence of the sub components of
metacognition namely declarative knowledge, procedural and
conditional knowledge9. The general knowledge that the learner
acquires about himself and may potentiate the learning process is
declarative knowledge. It may be affected by variables such as
age, language, aptitude and motivation10. A successful student is
the one who approaches an academic challenge with confidence
and diligence and is able to implement declarative knowledge to
practice. Such knowledge is called procedural knowledge11.
Procedural knowledge if practiced over a period of time becomes
automatic. The ability to understand the situation in which a
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particular type of knowledge has to be applied is conditional
knowledge. It also means understanding why and when to apply
forms of declarative and procedural knowledge11. It stands to
reason that procedural knowledge and declarative knowledge are
thus prerequisites for good conditional knowledge. The usage of
these variables affects the outcome of cognitive experiences.
The development of metacognitive knowledge begins in
kindergarten and continues to progress over the entire life span as
long as the educational processes continue to challenge the
learner12-14. The dynamism of the medical profession never
ceases to challenge a health professional leading to an
environment enriched in metacognitive experience. This present
study was formulated keeping in mind the importance of
metacognitive knowledge and its components and their role in the
academic future of a medical student.

MATERIAL AND METHODS:
This cross sectional study was done in Jubilee Mission Medical
College and Research Institute, in Kerala on all the first year
medical students after obtaining the institutional ethics clearance
from August 2015-July 2016. 86 students consented to participate
in the study. Clear instructions were given to the students and the
metacognitive knowledge questionnaire was administered to them
during college hours. It took them about ten minutes to fill the
questionnaire. The results so obtained was tabulated and
analysed.
Metacognitive knowledge questionnaire: This questionnaire
forms a component of the metacognitive awareness inventory
questionnaire. It has 17 true or false questions testing the
declarative (8 questions), procedural (4) and conditional
knowledge (5) domains. For each question that is marked ‘true’,
one mark is given and the total marks tabulated in each
category11. Three categories, low scorers (<50%), average (5080%) and high scorers (>80%) were made for the purpose of
analysis depending of the percentage of the scores obtained.
Academic scores: The performance of the students in each of
the first year subjects in the Indian medical syllabus namely
Anatomy, Physiology and Biochemistry was assessed. The
average of the aggregate of the whole year’s performance in each
subject and overall was calculated. The mean of the overall
performance was used for statistical analysis. Single test
performance grades or only university exam scores may be
influenced by many variables other than knowledge like physical
illness and stress. Hence the cumulative performance of the
student for the whole academic year was considered.

Statistical analysis: ANOVA, and Spearson’s correlation studies
were done on the tabulated data using SPSS (statistical package
for social sciences) version 22.

RESULTS
The study included 86 participants of which 49 were girls.
Table 1: Comparison of metacognitive knowledge
and academic scores
Metacognitive
knowledge

N

Academic
Mean

Std.
Deviation

P value

<50
50-80
>80

18
54
14

62.96
63.02
65.48

8.9
7.72
9.09

0.001***

***ANOVA p<0.001
Table 2: Comparison of declarative knowledge with
academic mean (descriptive statistics)
Declarative
knowledge

N

Academic Mean

Std. Deviation

<50
50-80
>50

19
57
10

61.6668
63.5382
66.0010

7.63751
8.22071
8.93061

Table 3: Comparison of procedural knowledge with
academic mean (descriptive statistics)
Procedural
knowledge

N

Academic Mean

Std. Deviation

<50
50-80
>80

35
51
0

62.9523
63.7261
0

8.55713
7.96994
0

Table 4: Comparison of conditional knowledge with
academic mean (descriptive statistics)
Conditional
knowledge

N

Academic Mean

Std. Deviation

<50
50-80
>50

20
51
15

62.6670
63.1376
65.3333

8.80911
7.08440
10.77000

Table 5: Correlation of metacognitive knowledge and its sub components with academic success
Spearman Correlations

Academic mean

I (4)

II (8)

III (5)

I-III

1

0.015

0.181

0.072

0.115

0.345**

0.592***

1

0.362**

0.739***

Academic
mean
I(4)

Correlation Coefficient

II(8)

Correlation Coefficient

III(5)

Correlation Coefficient

0.345**

0.362**

1

0.766***

I-III

Correlation Coefficient

0.592***

0.739***

0.766***

1

Correlation Coefficient

1

**Correlation is significant at the 0.01 level (2-tailed). ***Correlation is significant at the 0.001 level (2-tailed).
I-Procedural Knowledge, II- Declarative Knowledge, III- Conditional Knowledge, I-III- Metacognitive Knowledge.
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DISCUSSION
Awareness of metacognitive knowledge empowers learners by
giving them an understanding of how they think. It further helps
them reflect on their strengths and weaknesses as learners and
guides them toward remedial measures. In this study, we
analysed the general metacognitive knowledge, and its
subcomponents namely, declarative, procedural and conditional
knowledge, of the first year medical students and compared it with
their academic scores.
In table 1 metacognitive knowledge scores were divided into three
categories: low scorers (<50%), average (50-80%) and high
scorers (>80%) and it was found that majority of our participants
had average metacognitive knowledge. On analysing the data, a
high statistical significance was found between the groups. It was
observed that knowledge of metacognition and academic scores
share a linear relationship. Researcher like Coutino et al, Narang
et al and Young et al reported similar findings15-17. The implication
of this observation is that students were aware of themselves as
learner, the strategies as well as the conditions in which these
strategies would be useful16. Only 18 [n=86] of our participants
had low levels of metacognition which makes them unaware of
their incompetencies as learners.
The role of declarative knowledge in academic performance is
analysed in table 2. Declarative knowledge which forms the
stepping stone in the process of acquisition of metacognitive
knowledge was average in most of our participants. The table also
shows the existence of a directly proportional relationship between
declarative knowledge and success in examinations. Research
which sheds light on subcomponents of metacognitive knowledge
still remains at its infancy.
Table 3 shows a comparison between procedural knowledge and
academic scores. This brings to light an important observation. 35
of our participants (n=86) have low procedural knowledge, while
only 19 had poor declarative knowledge (table2). Also interesting
is the fact that none of our participants have high procedural
knowledge making the role and focus of us educators very clear.
This further emphasises that though our students are aware of
their lacunae, they are unable to or unwilling to take corrective
steps. It can hence be hypothesised that lack of goal setting and
motivation on the part of the learner must contribute to this effect.
Conditional knowledge is the knowledge we have about the
conditions under which various cognitive strategies can be
implemented. It forms and integral part of self-regulated learning.
As seen in table 4, comparison of conditional knowledge and
academic scores also shows a linear trend with most of our
students having average conditional knowledge. The importance
of conditional knowledge lies in the fact that it is a conglomeration
of procedural and declarative knowledge and hence all the
components of metacognitive knowledge are interrelated.
Having established the fact that metacognitive knowledge and its
sub components are inter related, we were curious enough to
study their correlation which is shown in table 5. Correlation
analysis between metacognitive knowledge, its sub components
and academic scores show that knowledge positively correlate
with all the sub components and to a statistically significant level.
The correlations are noted in all the parameters studied while
statistical significance is seen between metacognitive knowledge
and its sub component. Conditional knowledge had a significantly
positive correlation with declarative and procedural knowledge
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while both procedural and declarative knowledge have significant
positive correlation with only conditional knowledge. This
reiterates the fact that conditional knowledge can be developed
only if the other two are.

CONCLUSION
The results of the study are promising as it acts as identification
tool of students with low metacognitive knowledge. It also helps
the teachers’ flag students in need of metacognitive awareness
training with respect to the different subcomponents. It further
helps facilitators develop an enriched environment which provides
students with metacognitive experiences and hence empowers
them as learners. To make our average students expert learners,
we as educators must design support training programs to help
them in their endeavour to set effective and realistic goals and
motivate them to get there.
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