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ABSTRACT

Objective: To compare baseline general and scientific knowledge between undergraduate and postgraduate
medical students and to explore reasons for its deterioration, if any, over time.

Study Design: Sequential mixed method.

Place and Duration of Study: Combined Military Hospital and CMH Medical College Lahore; and Dermatology
Departments of Mayo Hospital, Services Institute of Medical Sciences and Ganga Ram Hospital, Lahore, Pakistan
from Aug to Sept 2011.

Material and Methods: Thirty undergraduate medical students and 30 postgraduate medical students were
selected on the basis of purposive convenience sampling, after taking informed consent and ensuring
confidentiality and anonymity. In the first phase, a questionnaire consisting of 50 general and basic scientific
questions was distributed among 30 first year medical and 30 postgraduate students of dermatology. Two
examiners marked these questionnaires using the same key and awarded marks from 1 to 5 for each question. In
the second phase 5 postgraduates, who secured minimum marks, were invited for a confidential structured
interview to explore reasons for their low score. Quantitative data was analyzed using SPSS version 20 and the
interviews were analyzed through quasi-statistical approach.

Results: The mean score of postgraduate students was 151.60 as compared to 170.96 for undergraduates. Out of
all framed questions, the postgraduates passed only in 35% of questions whereas undergraduates passed in 59%.
There was no question in which all postgraduates could pass whereas there were 6 questions in which all
undergraduates passed. There were 10 questions in which more than 80% of postgraduates had failed but there
were 7 questions in which more than 80% of undergraduates could not do well. During the interview, 100% of
postgraduates blamed mainly themselves for their low scoring and 75%, in addition held the system of rote
learning responsible. Also 100% of the interviewees admitted, lack of habit of revising previously learnt concepts.
Conclusion: The basic and important general and scientific concepts deteriorate in medical students with
advancing level of their respective postgraduate studies, which may lead to hampered construction of knowledge
for future studies. A better and rational system of concept building, by improving instructional strategies may
help these students to retain important knowledge for future construction of knowledge.
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INTRODUCTION discussions, students must recall information and

One major pillar of theory of adult learning ~ Use their mete}cognitive knowledge to link and

is activation of prior knowledgel2 The literature = S€quUence new ideas.
of medical education keep on emphasizing and However, most of the faculty involved in
reminding the importance of prior knowledge®  postgraduate training feel that the basic prior
for future learning. Good discussions draw on  knowledge of postgraduate students was
students prior knowledge and allow them to contrary to  expectations. = Majority  of
share what they know. To take part effectively in ~ postgraduate students, when asked simple
scientific principles required for understanding
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hence the demand to bring a change in
instructional strategies to encourage critical
thinking and problem solving®.

The decay theory suggests that the passage
of time is responsible for forgetting’. In order to
document and evaluate loss of prior knowledge
and forgetfulness in postgraduate students, we
assessed and compared basic scientific as well as
general background knowledge of students with
undergraduate students. Hence, we designed this
study to report the evidence of decay theory,
which asserts that new learning involves the
creation of a neurochemical memory trace, which
eventually disintegrate. We visualized, that study
will not only endorse this phenomenon but also
help to analyze possible reasons based on the
learners suggestions. This may help extrapolate
evidence based changes in our existing
instructional strategy to counter the effects of
time responsible for this disintegration of
important information and serial positioning
effects.

MATERIAL AND METHODS

This sequential mixed method study was
conducted at CMH and Medical College, Lahore;
and dermatology departments of Mayo Hospital,
Services Institute of Medical Sciences and Ganga
Ram Hospital, Lahore, between August and
September 2011. The inclusion criterion for
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Lahore Medical College who volunteered to
participate in the study. For the second group we
included post graduate trainees available in
different hospitals of Lahore with at least two
years of post graduate training. The unwilling
students were excluded. After taking permission
from concerned ethical committees and informed
consent, 30 medical students of CMH Lahore
medical college and 30 postgraduate trainees
were selected using non-probability purposive
sampling.

They were administered a questionnaire
(annexure-I  available  separately) = which
comprised of 50 questions on basic general and
scientific knowledge. The selected questions were
based on concepts essential to understand topics
pertaining to medical science and of general
awareness. The criterion for inclusion of the
questions was subjective, as there could not be
any unified, universally accepted group of such
questions for this purpose. The content validity of
the test was ensured by consulting various
recommended text books, whereas the construct
validity of questions was improved by technical
vetting by subject specialists in the relevant
fields. All the authors discussed and agreed to the
questions included.

While filling the questionnaire,the students
were instructed to rate their response using

Table-1: The demographics of participants of both groups and analysis of the results of the

administered questionnaire.

Parameters Undergraduates (n=30) Postgraduates (n=30) | p-value
Mean score of students in all 50 170.966 151.60 <0.001
questions Range (138-203) Range (114-225)

Pass percentage of participants 80% 20% <0.001
Number of questions in which all 6 (12%) 0(0%) 0.011
students passed

Number of questions in which all 12 (24%) 10 (20%) 0.629
students failed

Number of questions in which mean 12 (24%) 17 (34%) 0.271
score was less than 2.5

No of student who did not score Nil (0%) 3 (10%) 0.076
passing marks in any question

undergraduate group was students of CMH
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Likert scale from 1= no idea, 2 = forgotten, 3 =
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remembering the words only, 4 = can explain the
concept, 5 = know the application in real life. The
same exercise was repeated on 30, conveniently
purposively selected postgraduate dermatology
students from Mayo, Ganga Ram and Services
hospitals, Lahore.

The filled questionnaires were later assessed
by two separate examiners who marked each
question from 1 to 5 marks using the key
provided. In the qualitative phase, the students of
postgraduate group who secured minimum
marks were invited for interview to generate
qualitative data about the cause of their poor
knowledge. Semi structured written questions
were asked and selected participants were
interviewed. The interviews were conducted at a
neutral place, and the questions were phrased to
encourage participants to give honest opinion.
The interviews were analyzed through quasi-
statistical approach. The analyses of qualitative
and quantitative phases were integrated in the
final interpretation to draw conclusion of the
study. Data had been analyzed using SPSS
version 20. Descriptive statistics were used to
describe the results. Kappa test was used to
compare the agreement among the two
examiners, and independent samples, t-test was
applied for comparison between the groups using
a p-value < 0.05 as significant.

RESULTS

Thirty undergraduate and 30 postgraduate
students were included in the study. Gender
distribution was similar in both the groups i.e. 6
(20%) males and 24 (80%) females in both the

groups.

Using Kappa measure of agreement between
2 examiners, no significant statistical moderate
agreement was observed between the 2
examiners with Kappa value of 0.498 (p <0.001).

Comparison of total score and of different
questions is given in table-1. These results

showed that undergraduate students had
significantly = higher scores and passing
percentage as compared to postgraduate
students.
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The results of the semi-structured interviews
with the types of the questions asked with their
qualitative analysis (n=5) are tabulated in Table-
2.

DISCUSSION

Prior knowledge, which consists of both
semantic and episodic memory, is the base of
critical thinking, problem solving, creative
capabilities and further cognitive growth?.
Despite extensive review of literature, we failed
to find any similar study where the basic
scientific concepts were compared between
groups of under and post graduate students.

The matching studies include that of
Claessen and Boshuizen!® who studied recall of
medical information by students of different
years of study and medical schools, and a few
doctors. They found typical cases were not
reproduced better than atypical cases, nor did the
amount of recall differ significantly in different
subject groups.

Grant and Mardsen!! studied the structure
of memorized knowledge in students and
clinicians for diagnostic expertise and found
consistent difference in the memory structures of
novice and expert clinicians. They studied
diagnostic performance of first and third year
clinical medical students, senior house officers,
registrars and consultants on four clinical
problems in general medicine considering the
complexity of thought content in different
groups. According to them, everything can be
seen in many ways and they were of the view
that teaching strategies in diagnosis must help
the students by enabling them to understand the
personal process of thought so that on any
specific occasion they can analyze why a specific
thought content has arisen, or did not arise, and
what to do about it.

Another matching study by Folan and
Supples'2 explored visual memory and auditory
recall in anatomy students comparing the
performance. Van Bergen et al'® studied relation
of memory distrust and misinformation and
interaction with passage of time. Their results
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showed that people suffering from memory
distrust accepted more misinformation. Castel et
al’* commented that selecting what is important
to remember, attending to this information, and
then later recalling it can be thought of in terms
of the strategic control of attention and the
efficient use of memory. Ballard!> reported an
analysis of the concept of forgetfulness as it
applies to older adults. Palmer and Devitt®
broadly measured the absolute amount of
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between diseases and clinical features which, in
turn, influences recognition of words or phrases
describing 'encapsulated knowledge' and the
ability to maintain performance under speeded
conditions and concluded that causal
understanding leads to more coherent
understanding of clinical conditions, which in
turn leads to expert-like behaviour.

Our study endorses the significant decay of
prior knowledge of basic scientific concepts in

knowledge retained by the candidate and the postgraduate  students as compared to
ability of the candidate to use that knowledge to
Table-2: Results of responses of semi-structured interviews of both groups.
Students responses
Semi structured questions Not at | No Not sure | Yes Fully
all agree
1. Do you think, knowing these concepts 75% 25%
are important for you as a physician?
2. Do you consider that the knowledge of 25% 25% 50%
these facts may help in your future
learning process?
Never | Thought | Could not | Tried to | Fully
find time | learn aware
now
3. Did you ever try to revise / relearn these 25% 50% 25%
concepts after going through this test?
4. Open question : What is the reason for your poor performance
Themes Percentage
1. Take blame personally 100%
2. Blame rote system of learning 75%
3. Lacking habit of revising previously learnt concepts 100%

reason through and evaluate clinical problems
using MCQ and MEQ.

Ibabe and Sporer!” investigated memory
accuracy and confidence for details of an event as
a function of question forms, type of content and
centrality of information. They found accuracy
was higher for central than peripheral
information, and higher for action details than for
descriptive details. Central action details were
remembered better than peripheral action details
whereas centrality made no difference for
descriptive details. Woods et al® showed that
students who learn causal explanations have a
more coherent understanding of the relation
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undergraduate counter parts. This loss may result
in poor construction of further knowledge and
hamper higher cognitive abilities like critical
thinking, problem solving and creative abilities.

While analyzing the type of questions, it was
found that postgraduates had minimum marks in
questions related to some very basic concepts
pertaining to physics and geography. We selected
these questions because while addressing
LASERs, skin and light interactions, radiological
studies and radiation therapy, the concepts of
postgraduates about basic physics were very
confusing and our study has proven this
observation. More over the geographical concepts
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required to wunderstand epidemiology and
prevalence of diseases, were also observed to be
poor and our study seconds this view point. One
explanation of poor results in these questions
could be lack of revision or lack of interest of
students in the concepts learnt’®2l. Another
possibility is deterioration of memory with
passage of time2*12, More over the post graduates
having poor basic prior knowledge / concepts
will soon become future teachers. This raises
questions like: Can we trust specialists who lack
concepts worse than a school student? Can we
send our student to them for learning medicine?
Could they ever be able to transfer knowledge,
while lacking comprehension of basis of their
own knowledge?2425

In authors” view, their misconceptions may
be damaging not only for themselves but also for
the future generation of medical students. Their
confused concepts may hamper in developing
higher cognition and its further transfer26.27.

A few more troubling questions can relate to
their diagnostic skills and compassionate
attitude?. But the most important question is,
what sort of specialists are we producing? What
is desirable?29.30,

The limitation of our study was comparing
the knowledge of conveniently selected sample of
undergraduate and postgraduate students. The
same questions set can be used on same groups
of individuals to assess loss of prior knowledge
after a period of a year or more as the study
guides us to generate more authentic data for
further validation. Hence, caution must be
exercised while applying the results of this study
to any individual situation. The same set of
students can be assessed in later years with same
questions to determine further loss or gain of
prior knowledge. Further multicenter studies can
be conducted for better insight into many other
aspects to validate results.

CONCLUSION

The prior knowledge of basic general and
scientific concepts deteriorates in postgraduate
students as compared to the undergraduates. The

252

Pak Armed Forces Med ] 2014; 64 (2): 248-53

factors involved are system of rote learning, lack
of revising the previously learnt concepts and
personal learning style. The instructional
strategies need to be modernized drastically;
otherwise huge number of hours of teaching
would be wasted without achieving the desired
competence of application of knowledge in
postgraduate training,.

Conflict of interest: The authors report no
conflicts of interest.

REFERENCES

1. Kaufman DM. Applying educational theory in practice. BMJ 2003;
326:213-6

Claessen HFA, Boshuizen HPA. Recall of medical information by
students and doctors. Med Educ 1985; 19.61-7

Kan IP, Alexander MP, Verfaellie M. Contribution of prior semantic
knowledge to new episodic learning in amnesia. ] Cogn Neurosci 2009;
21:938-944.

Class room contexts for cognitive growth. In: Bruning RH, Schraw GJ,
Norby MM, Ronning RR. Cognitive Psychology and Instruction. 4thed.
New Jersey, Pearson Education 2004; 205.

Toth JP, Daniels KA, Solinger LA. What you know can hurt you: Effects
of age and prior knowledge on the accuracy of judgments of learning.
Psychol Aging 2011; 26:919-31.

Ovais R. Facilitating teachers’ understanding and teaching of critical-
thinking as a way to develop students' political literacy. Jour of Nur Edu
2007; 46: 121-6.

Santrock JW. The information processing approach. In: Educational
Psychology. 5t Ed. New York, McGraw Hill 2011; 271-3.

Bruning RH, Schraw MM, Ronning RR. Cognitive psychology and
instructions. 4thEd. Columbus Ohio, Pearson Merrill Prentice Hall 2004;
62.

Problem solving and critical thinking. In: Bruning RH, Schraw GJ,
Norby MM, and Ronning RR. Cognitive Psychology and Instruction.4th
Edition. New Jersey, Pearson Education 2004; 162.

Claessen HFA, Boshuizen HPA. Recall of medical information by
students and doctors. Med Educ 1985; 19: 61-7.

Grant J, Mardsen P. The structure of memorized knowledge in students
and clinicians: an explanation for diagnostic expertise. Med Educ 2009;
21:92-8.

Folan JC, Supples MDM. Visual memory and auditory recall in anatomy
students. Med Educ 1986; 20: 16-20.

Van Bergen S, Jelicic M, Merckelbach H. Are subjective memory
problems related to suggestibility, compliance, false memories, and
objective memory performance? Am J Psychol 2009; 122: 249-57.

Castel AD, Balota DA, McCable DP. Memory efficiency and the strategic
control of attention at encoding: Impairments of value-directed
remembering in Alzheimer’s disease: Neuropsychol 2009; 23:297-306.
Ballard J. Forgetfulness and older adults: concept analysis. ] Adv Nurs
2010; 66: 1409-19.

Palmer EJ, Devitt PG. Assessment of higher order cognitive skills in
undergraduate education: modified essay or multiple choice questions?
BMC Med Educ 2007; 7:49.

Ibabe I, Sporer SL. How you ask is what you get: On the influence of
question form on accuracy and confidence. Applied Cognit Psychol
2004; 18:711-26.

Woods NN, Howey EHA, Brooks LR, Norman GR. Speed kills speed,
accuracy, encapsulations and causal understanding. Med Educ 2006; 40:
973-9.

Schmidt HG, De Volder ML, De Grave WS, Jos HC. Moust : Explanatory
models in the processing of science text: The role of prior knowledge
activation through small-group discussion: ] Educ Psycho 1989; 81:610-9.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.



Exploring the Causes of Knowledge Deterioration

20.

21.

22.

23.

24.

25.

Haynes HA. What do medical students need and what do they want?
Arch Dermatol 1998; 134: 341-3.

Karago M, Cakir M. Problem solving in genetics: Conceptual and
procedural difficulties: Educational sciences: Theory & Practice 2011; 11:
1668-74.

Newman DL, Catavero CM, Wright LK. Students fail to transfer
knowledge of chromosome structure to topics pertaining to cell division.
Life Sci Educ 2012; 11:425-36.

Folan JC, Supples MDM. Visual memory and auditory recall in anatomy
students. Med Educ 1986; 20: 16-20.

Feltovich PJ, Spiro R], Coulson RL. The nature of conceptual
understanding in biomedicine: The deep structure of complex ideas and
the development of misconceptions. In: Evans D, Patel V. Cognitive
science in medicine. Biomedical modeling. Cambridge, MIT (Bradford)
Press 1989.

Rydland V, Aukrust VG, Fulland H. How word decoding, vocabulary
and prior topic knowledge predict reading comprehension. A study of

26.

27.

28.

29.

30.

Pak Armed Forces Med ] 2014; 64 (2): 248-53

language-minority students in Norwegian fifth grade classrooms.Read
Writ 2012; 25: 465-82.

Clement J. Using bridging analogies and anchoring intuitions to deal
with students' preconceptions in physics. ] Res Sci Teach 1993; 30:1241-
57.

Jacobson M]J, Spiro R]. Hypertext learning environments, cognitive
flexibility, and the transfer of complex knowledge: An empirical
investigation. ] Educ Comput Res 1995; 12.

Harden RM, Crosby JR, Davis MH & Amee FM. Guide No. 14:
Outcome-based education: Part 5-From competency to meta-
competency: a model for the specification of learning outcomes. Med
Teach 1999; 546-57.

Murphy C. Focusing on the essentials: learning for performance. Human
Resources for Health 2008; 6: 26.

Arora S, Sevdalis N, Suliman I, Athanasiou T, Kneebone R, Darzi A.
What makes a competent surgeon? Experts” and trainees’ perceptions of
the roles of a surgeon. Am J Surg 2009; 198: 726-32.

253



