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the practice of test and
measurement techniques

This fourth chapter reviews a certain number of measuring mstruments, their advantages ang
limitations, and how they should be used. It shows the wide range of such instruments ang
the importance of choosing them in accordance with the educational objectives to be measured.
It is stressed that every teacher should make a certain mimnimum of statistical calculations whey

he carries out an item analysis of a test.

Those with a deeper interest in these problems are strongly advised to consult the following

publications:

Public Health Papers — WHO

w  No 36 Areview of the nature and uses of examinations in medical education, 1968

®m  No.52 Development of educational programmes for the health professions, 1973

®  No 72 Assessing health workers’ performance: A manual for training and supervision,

1980.

After having studied this chapter and the references indicated, you should be able to-

1. Indicate the different elements thart
should be considered in the evaluation of a
teaching programme.

2. Indicate the different elements that
should be considered in the evaluation of the
educational objectives of a teaching pro-
gramme.

3. Define the advantages and limitations of
a system of evaluation of teaching by the
students.

4. Construct an observational rating scale
and/or a practical test to evaluate the behaviour
of a student in the domain of communication
and/or practical skills.

5. Propase a question for a wntten {open-
book) exammation of the “essay’” type or a
series of six short, open-answer questions and
indicate the norms of performance permtting
objective marking (marking table).

6. Draw up three multiple choice questions
(MCQ)} in the domain of intellectual skills —
at least two of the objectives must measure an
intellectual process superior to level 1 “‘simple
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recall” {either level 2 “interpretation of dara™
or level 3 “problemsolving™)

7. Indicate the advantages and limitations
of a programmed examination.

8. Define the following terms: prerequisire
level test, pre-test, interval test, comprehensive,
pre-final, indicate their purpose and the stages
at which they are set

9 Explam the difference between a relative
and an absolute criterta test,

10. Calculate the acceptable pass level for a
MCQ examination and establish the scoring
criteria and norms which permit determin-
ation of the passing grade of 2 mmi-test (made
up of the questions mentioned in objectives
5 and 6).

11 Do an item analysis of a quesnon (cal*
culate the difficulty mdex and the discrimin-
ation mdex) and draw the relevant conclusions.

12 Construct a specification table for 2
examination

the educational spiral
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Planning
an Evaluation
System

Preparing and
Implementing an
Educational Programme
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why evaluate?

Society, which finally pays the bill for health
activities, relies on us to train health personnel
to perform a social function corresponding to
the health needs and demands of the commun-
ity they are 10 serve.

Training centres for health personnel form an
integral part of sociery, and must be prepared
to operate within and for that society

Health activities are of a nature to stimulate
social awareness and to provide leverage for
social development The following are some of
the questions that must be asked i any
atrempt to discover whether training cenwes
go to sufficient lengths in preparing the diff-
erent kinds of health personnel and giving
them a training that 1s “‘pitched” to meert the
health needs of our societies.

® Do the graduates think and behave in
terms of bealth rather than of dsease?
That is to say, do they apply techmques
of prevention and health promotion and
not only those of cure and rehabilitation?

® Do the graduates think and behave in
terms of family and community, rather
than in terms of the individual sick
patient?

® Do the graduates think and behave in
terms of membership of a bealth team
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consisting of doctors, nurses and other
health workers as well as social scientisrg
and others?

m Do the graduates think and behave i
terms of making the best and most
effective use of the financial and materia]
resources available?

® Do the graduates think and behave 1
terms of their country’s patrerns of health
and disease, and the relevant priorities;

Consider the institution where you are working
~ and reflect on the above questions. If you
can teply “yes” 1o all of them, then the
essential has been achieved.

if, on the other hand, you cannot unreservedly
say “‘yes’ to certain of them, it 15 urgent for
you to reconsider the onentation and the
rraining programme of the school concerned.

To that end, several steps can be suggested
1 Evaluate the programme as 2 whole

2. Evaluate the general and intermediare
educauonal objectives.

3. Have the students evaluate certam aspects
of the curriculum.

4 Evaluate the students’ level of perfor
mance.

guidelines for evaluating a health
personnel training programme
— summary description

The following guidelines are meant to be both
general and comprehensive. The evaluator must
adopt a realisuc approach and decide in each
cast what is essential in any particular sit-
uation,

The guidehnes take the form of a senes of
cperations but, obviously, in pracnice these
will often be carried out in a different order.
What is essential, in any evaluation study, 1s
for the evaluator to be constantly re-examin-
ing the wnformation obtained, reformulating
his questions and, even more important, re-
vising hus judgments. He is thus often obliged

Guidelines
Phase I — Orientation

1. Determine the general characteristics of
the teaching programme.

2 Ascertain the general characteristies of
the administrators, teachers and students.

3. Determine the financial resources avail-
able for the programme and its physical
facilities,

4. Clanfy the aims of the proposed eval-
vation.

3 Make an inventory of what information
15 readily available about the teaching pro-
gamme

6. Determine the resources available for the
wvalugtion and fix a time limit for its com-
pletion

7 Clanfy the evaluator’s role and that of
the other persons taking part in the evaluation

§  Makea preliminary appraisal of the nature
ind the feastbility of the proposed evaluation.
Phase 11 — Design of the Evaluation

¥ List the questions and issues to be con-
Sdered,

to retrace his steps and, wdeally, should review
his whole orientation

The guidelines are presented under four
main headings corresponding to the four
phases of the evaluation:

| Orientation
Il Design of the evaluation

Il  Gathering nformation on the programme
and its effects

IV Analysis and reporting

10. Determme . the appropriate sources of
mformation and the procedures for its col-
lection

11 Design the evaluation

12. Draw up an evaluation schedule,

13, Draw up an evaluation budget.

14 QObtan feedback check on the evaluation
design, schedule and budger

Phase 1I1 — Garthering information on the
programme and its effects

(a) Context and objectives

15 Describe briefly the context in which the
programme operates,

16 Define the objectives by drawing up a

list

(i) of the future functions, taking account
of the main health problems and the
tasks and responsibilines dermving from
each, and

(i} of the tramning objectives. taking account
of the principal tasks che student should
be able to perform sansfactorily at the
end of his traming
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(b) The characteristics of the students on
enrolment

17. Ascertain the students’ characteristics
that are likely to affect their performance
as learners and subscquently as health workers

18. Gather information about the students
at the beginning of their training.

19. Make a summary of the characteristics
of the student group(s).
{c) Resources and tramming processes

20. Make an wnventory of the resources avail-
able for the programme and describe how they
are allocared

21. Examine and record the waming pro-
cesses used in the programme.

22 Make a summary of information relating
to students’ experience, using as themes the
principal tasks and role models.

(d) Effects and impact of the programme

23, Ascertain the effects of the programme
that are to be evaluated.

24. Describe and make a critical examinagop
of the assessment procedures already in use
the programme.

25. If those methods are not adequate for
the purposes of the present evaluarion, develop
and apply others.

26. Work our a set of procedures for observin,
and describing the long-term impact of the
programmie, if that 15 to be evaluated.

Phase 1V ~ Analysis and reporting

27. Prepare a concise description of the pro-
gramme using the information gathered in the
course of Phase 111,

28  Analyse the relationship between the
various aspects of the programme.

29 Prepare an evaluation report recapiry-
lating the qualities and achievements of the
programime, the problems and difficultics
encountered in carrymng it out, and the availd
able options or courses of action for its ime
provement,

[ e N af B N R 6 o I o A I s o (oo B s o O B s B

For further details you are advised to read WHO Offser
Publication No. 38 Guidelines For Evaluating A Training
Programme For Heaith Personnel by F. M. Katz (WHO},

Geneva, 1978)

Evaluation of Educational Programmes in Nursing by
Moira Allen (WHOQ, Geneva, 1977)

OoooDoouoDooOoONTooQOoOCCoOoogooao
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points to consider in assessing the
extent to which programme changes
foster closer relationships between
schools for health personnel and the

wider society

1. Are changesin the government’s priorities

concerning health care more clearly under-

stood by the programme planners inside the
school?

2. Does the school now respond more
swiftly and appropnately to any changes in
national planning and priorities®

3  Does the school now work more harmon-
iously with the “consumers’ of the trained
personnel, 1e with the relevant government
agencies and the population?

4 Is direct feedback from (recent) grad-
uates’ “‘on-site’’ performance used as a criterion
in assessing the smengths and weaknesses of
the {new) curriculum? Is the school responsive
to this type of feedback?

5. Are the various schools for health per-
sonnel within the whole national system
learning from one another and assisting each
other to replicate successful changes and pro-
gressively eliminate those which do not seem
so successful?

6 Is the course content of the (new) pro-
gramme really relevant to the common health

problems ot the country® How could it be
made more relevant®

7  What observable changes have taken
place n

()  patterns of mortality and morbidny
or

(i) the responsiveness of people to the pre-
vention of disease and disability?

Could such changes be the result of the pro-
gramme changes?

8 Are constmers more satisfied with the
quality of health care delivered by the health
personnel trained according to the (new)
programme?

9.  What are the principal forces that have
accelerated the processes of realistic, valuable
programme change and development? Whart
have been the major restraining forces on
development? How might accelerating forces
be strengthened and resraming forces altered?

Based on a paper by P. Blizard, WHO, New Delhi.

DOoDoDonNOoOO0o0DOo0OoDO0D00O0ouUuDBCOoOoan

For each mam question try to reply m one of che follow-

ng ways
Yes — 1 have good reason 1o believe so, and 1 have
even obtained some evidence to that effect.
Ne — Ido notthink thar it 1s true
+/- = Itis very possible but I have no facts to prove
it
»  — lam unable to reply to the question

[ .y o o o I o I o s o B w
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points to consider in assessing the
effectiveness of programme changes

— in terms of improvement in the administration
and functioning of schools for health personnel

1. Has the (new) programme been based on
a careful study of the skills needed (List of
tasks) by health personnel in the communuty
they are destined to serve?

2. Have student failure rates and drop-out
rates been reduced? To what extent?

3. Has the time from inutal enrolment to
final graduation been reduced? To what
extent?

4. Has the volume of content in the (new)
programme been reduced in compatison to
what 1t was previously? To what extent?

5 Have there been reductions in the
financial and economic cost “per graduate’™
To what extent?

6. Are scarce teaching staff and associated
facilities more effectively and efficiently used?
In which particular respects?

7. Isthe content of the various subjectareas
vertcally and horizontally integrated? What
are the costs and benefits of thar integration?

8. Are collaboration and cooperation be-
tween the various departments seen as an
easier, simpler process than before the pro-
gramme changes were made?

9  Have posiutive (or negative) effects beep
observed in the allocation of resources between
teaching, research and admimistration?

10 Have changes taken place in the teachery’
conditions of work so that they can now
spend more time and energy on their reaching
and related responsibilities? Have such changes
been an improvement? If so, why?

11. Have locally organised teacher education
programmes had some effect? If so, which?

12 Has the local education bureau (if one
exists) contributed to rthe changes that have
taken place? In what ways could the function-
ng of the bureau be improved?

13, Have administrative tasks become simpler
and easier or have they become more difficult,
time-consuming and complex®

14. Are the roles of the chief administrator
{Director, Dean, etc.} and other senior admin-
istrators now clearer, easier and more precise
or have they become less precise and more
difficult?

Based on 2 paper by P Blizard, WHO, New Dethy

oo oDogogoocoDooDooocgooiooaooag

For each mam question try to reply in one of the follow-

Ing ways
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Yes —

No -
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I have good reason to beheve so, and I have
even obutamed some evidence to that effect.

1do not think that it 1s true

It 15 very possible, but 1 have no facts to prove
.

['am unable to reply to the question,
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points to consider in assessing the
effectiveness of programme change

— in terms of improvements in teachers’ performance

1. Are the tasks involved i teaching the
new programme scen by teachers as more
interesting, relevant and rewarding?

2 is the preparation of course content
seen as a clearer and easier task, notwith-
standing the possibihty thar it may be more
time-consuming?

3. Have teachers improved therr capacity
to “facilitate’” students’ learning, ie have
they developed the skills necessary to help
students [earn effectvely?

4. Have there been demonstrable improve-
ments m the programme for waming new
teachers to teach more effectively?

5. Do teachers now spend more time, effort
and energy (in productive ways) on their tasks
as teachers?

6. Do teachers actually use the skills they
have acquired during traiming programmes
when they are working with students?

7. Have there been any negative effects on
teachers’ other roles?

— and in terms of students’ performance

1. Are students prowvided, during ther
studies, with a greater volume of informarion
and variety of learning activities?

2 Do students retain a greater propottion
of the informarion and skills they have ac-
quired?

3. Do students show an improvement in
their ability to use these skills in practical
health care situations?

4 Do students now show more initiative
and independence in thew learning habits,
during their time n school, and in the later
practice of their profession?

5. Do students show an iumprovement in
their willngness and ability to keep up to
daie as regards thewr professional competence
(and under adverse conditions)?

6  Are students now more actively involved
in the tasks and processes of learning within
the new programme?

7. Do studentsnow spend more time, energy
and effort in ther learning activities, and
generally work harder?

8. Does the working {and content) of the
new programme provide a more interesting,
exciting and rewarding experience for
students?

9. Do students play a fuller, more active,
more rewarding and more useful role in pro-
gramme planning, implementation and eval-
uation? -

Based on a paper by P Blizard, WHO, New Dethi,
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guidelines for evaluating general
and intermediate educational objectives

How can a rraining school for health personnel
make sure that the teaching provided meets
che needs and expectacions of the population
that the future graduates will have to serve?
One of the best, but under-used, tools to
ensure such relevance mm teachung is the
educational objective

A WHO Study Group met m 1976 to consider
the place of educanional objectives in the
tramning of the different caregories of health
personnel, and in particular to devise guide-
lines for evaluating such objectives.

The guidelines given below are concerned
not only with the way in which the objectives
are stated but also with the process by which
they were developed Were the objectives
defined so as to reflect, for instance, theneeds
of health workers and of the consumers of
theirr services® Does the statement of each

A. Persons involved in drawing

1. Which of the following persons were
involved in either developing or reviewing
the objectives?

B Teachers {(if so pleasc state what dis-
ciplines or specialties)

®  Practitioners (if so, please state what
disciplines or specialries)

®»  Educanen specialists
®  Students

8 Admuimstrators (education, health, eco-
nomy)

®  Consumers of health care (i ¢ “patients’)

®  QOther (please speaify}

2 How was the final decision made con-
cerning the adoption of the objectives?

® By me alone (if so, please explain why?)

4.10

objective contain an action verb dearly ing;.
cating what the student must do to show thag
he has attamed the objective? Are the proposed
objectives consistent with one another>®

The guidelines are arranged under 20 headings
In most cases, the user can simply check one
of the answers indicated. A space has beep
left at the end of cach item for the user’s
remarks.

The report™ of che Study Group, and especially
the propased guidelines, should be useful to
administrators and teachers of schools for
health personnel by helping them to define
and evaluate educational objectives for their
own use and for the benefit of their students.

*Criteria for the evaluarion of learning objectives in the
education of health personnel. Report of a WHO Study
Group WHO Techmeal Report Series No. 608, 1977, 47 pp.
(The Report 1s also published in French and Spanish.}

up the objectives

® By my administrative supetvisor (if so,
please explain why)

® By the chief institutional administrator
(if so, please explain why)

® By an interdepartmental commiteee {if
so, please explain why)

®  Jointly (if so. please indicate who was
involved)

®  Other (please specify)

(Circle the answer(s) you wish to give, and
add any remarks).

3. Please describe any steps taken to avoud
the objectives being distorted as a result of
pressure exerted by certain interested groups
(specialties, teaching disciplines, or other
to be specified).

Remarks:

B.

4 Guven that the objectives should reflect
the actual health needs of the community,
which of the following needs are reflected?

®  Present and future health problems

¥ Present and future functions of this
category of health worker

®  Funcrions of other health workers
®  Expectations of health care consumers
®»  Expectations of health care workers

»  Interrelationship between health needs
and other needs of society

»  Official government health policies

®»  Stoucture of the existing and furure
health care system

®  Available data and research on health
care and health manpower

®»  Current health manpower planning

5 When the olyectives were developed,
which of the following factors were con-
sidered® (In each case, please explain how )

& Cost to the commumty (in relation to
community resources)

Characteristics of students

Available reaching facilities

Basic data and other reference information

®  Cultural setung of the educational
insntunion

s Existing educational system(s) and philo-
sophies

w»  QOrentation of political and professional
organisanions

u  Other {please specify)

6. Does each objective describe a specific
competence that is significantly related to
the performance of one or more of the tasks
of that health worker?

Yes or No

If “yes” please give one or more examples,

Examples:

7. Do the objecrives represent an adequate
sample of the expecred professional compe-
tenges? *

Yes or No

If “‘yes”, please indicate how the sample was
derived.

Remarks:

Circle the answer(s) you wish to give, and add
any remarks.

C. Characteristics of the objectives

8. Given that the educational objectives zre
by definition student-oriented

% Do they relate w the actual work the
student 15 going to do after graduation?

Yes or No

* Do they describe what the praduate will
be able to do (using an action verb)?

Yes or No

9. Given that the objectives should be con-
sistent with one another.

a Do some objectives contradict others?
Yes or No

If “‘yes" please give an example.

® Do some objectives support others?
Yes or No
If “‘yes’ please give an example.

Remarks
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10. Are the objectives reahistic with regard
to:

®  Charactenstics of students?

Yes or No

m  Characteristics of teachers?

Yes or No

m  Facilities available?

Yes or No

m  Time available for learning?

Yes or No

11. Given that the objectives should be
directed towards significant results of learning
in all domains (ie. knowledge, skills and
attitudes}

= Are some of them specifically designed
to facilitate personal affective develop-
ment?

Yes or No

®  Are some of themspecifically designed to
facilitate the development of intellectual

enguiry?
Yes or No

®m  Are some of them speafically designed
to facilitate development of the “‘rotal
person’'?

Yes or No

m  Are some of them specifically designed
to promote the development of compe-
tence {and, where appropriate, leadership
competence) for team work?

Yesor No

D. Intended use of the objectives

12 Has consideration been given to how the
obijectives will be used m your insutution?

Yes or No

If “yes”, please indicate what plans were
made for their use.

Remarks:
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® Do some refer ro development of researy,
skills?

Yes or No
= Does the set of objectives refer to the
need for lifedong self-learning?

Yes or No

B Does the set of objectives refer to the
nced for lifedong (continuous) self-
assessment?

Yes or No

% Does the set of objectives reflect the
screntific base for problem-solving needed
by that category of health worker?

Yes or No

®  Does the set of objectives reflect ade
quately the range of techmical skills
required from that category of health
worker?

Yes ot No

® Do some objectives refiect the importance
of the health worker’s responsibility to
society?

Yes or No

8 Do some objectives recognise the need to
prepare the health worker to be respon-
sive to new methods?

Yes or No.

If “yes”, please give examples

13 1f so, how was the final decision made
concerning the use of the objectves?

® By me alone (if 50, please explain why)

m By my admunistrative supervisor (if S0
please explain why?

m By the chief mstitutional admuasistrator
(f so, please explain why)

® By an interdepartmental commttee (if
so, please explain why)

r  Jointly (f so, please indicate who was
wnvolved)

s Other (please specify)

Circle the answer(s) you wish to give, and add
any remarks.

14. Are students informed about the abjec-
fves?

& Students were given copies of the objec-
tives.

Yes or No

s Students have discussed them
Yes or No

If so, under what circumstanpces?

®  Students have not seen them
Yes or No

If not, why not?

E. Usefulness of the objectives

16 As you examine the ser of objectves,
which among the following results do you
believe likely to be produced?

»  They will be achieved.
8 They will facilitate student learmung.

®  They will facilitate an imtegrated
approach to learning.

®  They will facilitate a problem-solving
approach to learning.

¥ They will facilitate evaluation
®  Other (please specify)
¥ They may not even be used,

Circle the answer(s) you wish 1o give, and,
under “remarks”, mention any facts in supporr
of your opimon,

8 Some of the students have probably
seen them

Yes or No

If so, why only some of the students?

Remarks:

15. Are teachers informed abour the objec-
tives?

w  All reachers were given copies of the
objectives.

Yes or No
m  Teachers have discussed them
Yes or No
If s0, under what circumstances?
#  Teachers have seen them.

Yes or No

If not, why not?

= Some of the reachers have probably
seen them,

Yes or No

If so, why only some of the teachers?

17. Has the existence of the objecuves
had any impact on any of the following
aspects of the teaching programme?

®  Teaching/learning activities (f so, please
give examples)

®  Evaluanon methods (f so, please give
examples)

®  Other (please specify)

Circle the answer(s) you wish to give, and
add any remarks
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F. Evaluation and revision of objectives

18 Are there provisions for a periodic re-
view of the objectives?

Yes or No

if so, what 1s the review based on?
®m  Students’ performance data
®  Operational rescarch data.

®  Evidence of changing needs.
8 Other {please specify)

Circle the answer(s) you wish to give, and add
any remarks,

19. If so, who is involved in the review?
m Teachers

®  Practitioners
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w  Education specialists

% Students

& Administrators

®  Consumers (Le. “patients”)
®  Other {please specify}

Circle the answer(s) you wish to give, and add
any remarks

20. I the answer to question 18 1s “yes”,

n Does such a review facilitate programme
changes?

Yes ot No

(If so, please specify how.)

evaluation by students of programmes,
teaching techniques and teachers'

. Introduction

An evaluation made by students can provide
the teacher with a most useful feedback of
mformation on the qualty of his reaching
Anyone who genuinely wishes to teach better
should therefore seek bis students’ opintons.
That may be done simply by a friendly talk
with a few students, but it is preferable 10
prepare and distribute a questionnaire. Such
an evaluation questlonnalre may cover the
whole or only parc of the teaching, and it is
for the teacher together with the students
to decide just what should be evaluated by
them, It would, for mstance, be very valuable
for the teacher to know how the students
regard any changes i the teaching routine
such as a new organisation or the mtro-
duction of audiovisual material.

It may be noted that anyone who asks stu-
dents to evaluate his teaching need not doubt
the validity of their judgement For a decade
or 50 many psychometric studies have revealed
the validity and the accuracy of student
opinions as well as their close correlation with
“objective” measurements of the mstructor’s
effectiveness The many biases which were
ascribed to the evaluators, for example, the
mfluence of sex, academic efficiency, (poor
students/good  students), level of studies
(beginners, finishers) the status of the course
(compulsory/optional) have all proved to be
of negligible importance

®  Preparation of ‘“‘simple’” evaluation ques-
tionnaires

Once the teaching aspects which are o be
evaluated have been determined, the eval-
uztion questionnaire is drawn up.

This quesionnaire must comply with several
essential requirements as concerns the wording
of the statements, the scale of the answers
and the method of “‘administration”

1 Wording of the statements

[ The statements should be clear,
simple and directly related to
what it 15 desired to measure,

®  statements which would be accepted
straight away by everyone should
not be included,

B statements containing double ne-
gatives should be rejected,

&  each statement should contan 2
complete thought;

LI}

m  thesterms “‘uniquely”, “‘solely”, or
“most of the time’ should be
avoided or used m moderation,

®  a statement should preferably be in
the form of an affirmation concer-
ning which the student is asked to
express a favourable, neutral or un-
favourable opimon;

m  the number of statements should be
limited. Too long a questionnaire
wearies the evaluators and this ine-
vitably affects the validity of the
answers It 15 estimated that a
questionnaire should not exceed
60 statements.

! Surnmary of a paper presented by | -F_d'Tvernois, 21 May,
1975, S¢minawe de Pédagoge universitaire, Laval University,
Quebec
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1. Examples of statements

“Specific objectives make it possible to
identify what is most important in the content
to be learned™”.

“The ume allocated for a learning activity 1
sufficient for you to achieve all the objectives
aimed at by that activity”

2. Scale of answers

The student should not have to answer merely
“ves” or “no’’ to a statement, for such an
answer provides only scanty or dubious infor-
mation.

Thar is why prefercnce is given to the use of
scales of answers comprising 5 degrees (and
sometimes 7 or 9) (see below).

Students should enter against each statement
(or on an answer-form or card) the numbers
corresponding to their opinion. It is advisable
to provide for an addirional answer figure
(0 1o 9) corresponding to a lack of opinion
concerning the statement.

The answers scale should be explained to the
students at the beginning of the questionnaire,
ot mentioned against each statement Itis also
as well to leave a space below each statement
for comments by the student,

3  Method of administration

A person’s reaction to a gwen stimulus s firg
immediate and then delayed. If the question-
naire is handed out immediarely after the
event the results observed will be differen,
from those obtained if the questionnuire 5
administered later. These differences in dis-
tribution are attmibutable to the effect of
experience (also called the “‘practice effect™)
The teacher should therefore take this factor
into account when he envisages the adminis-
tration of an evaluation questionnaire,

4, Analysis and intecpretation of the answers

Processing (machine or manual) of the answers
is simple. The answers to a given starementare
then analysed by calculating the number of
students (frequency) who have repled by
1,2, 3, 4, 5 or 9 to that statement. The mean
of the answers to the statement can also be
calculated. To do this one point is assigned to
an answer 1", two peints to an answer "“2™;
three points to an answer **3”; etc The toml
of the number of pomnts obrained for the

statemnent is calculated and then divided by

the number of students answering. To make °
interpretation easier, the ends (favourable, -
unfavourable) should be grouped together.

A scale ranges from disagreement (1 and 2) through neutral® (3} to agreement (4 and:‘
Example:
———— Disagreement ————— e —— AgTeemen———
Complete Partial Neutral Parnal Complete
+ % — A
1 2 4 3
————

*For gertan questions, it may be considered thata participant n an educatonal warkshop, for wstance, sttould be obliged to
adopt 2 definite posimon and not take refuge in neutrality: the same applies to the posiion “no opituon”.
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Example

Statement “‘The time allocated for a learning
acrivity 15 sufficient for you o achieve all the
objectives aimed at by that activity™.

Numbers of answers: 100

Distribution. 1 - 3 3:5 5 .69
2 2 4:21 9:0

Trends: 1 — 2 (disagreement) 5
4 — 5 (agreement) 90

Mean of answers : 4.51

¢ Construction of complex questionnaires

1. “Simple” questionnaires enable the stu-
dents’ petception of reality to be measured.
it is for the teacher who analyses the answers
to deduce from them what the students desire
or expect, but this nterpretation may leave
certain grey zones If, for example, the state-
ment submitted is: ‘‘the course provides an
adequate coverage of the subject matrer” and
40% of the students disagree with thart state-
ment then it is clear that these students feel
that the course does not cover sufficient

subject matter On the other hand, what pro-
portion of the 50% of students who agree with
the statement think that the subject matter
covered is not only adequate but even too
much?

“Complex’ evaluation questionnaires, such as
the one devised by F.Gagné, covering the
perception by the students of the teacher/
students relationship have the aim of mea-
suring as unambiguously as possible both the
students’ perception of reafity and their level
of expectations,

In a questionnare of the Gagné type, each
statement should include:

B atitle,

w  a detailed description of the aspect to be
measured;

® A S-degree scale with qualitative ex-
pression of each degree;

®  Two questions: the first (a) measuring
the student’s perception of reality and
the second (b) the level of his expect-
ations.

B Veryrare examples

®  Rare examples

u  More or less frequent examples
®  Frequent examples

m  Very frequent examples

‘

Frequency of examples. What 1s required is to measure the frequency of examples putting in
concrete form the more or less abstract concepts presented m the course.

Question A. Where would you place this course on the evaluanion scale?

Question B. Where should it be 1n order to satisfy you?




2. Analysis and interpretation

The means of the answers to questions A
(Reality} and B (Expectations}) are calculated
for each statement. Interpretation of these two
means s easy since degree 1 on the scale shown
usually corresponds to the minimum frequency
or tensity, while degree 5 corresponds to
maximum frequency or intensity (see
example). The dewmation between these two
means 15 then calculated (S score) This de-
viation shows the dissatisfaction of the stu-
dents, a dissatisfaction expressed in terms of
a Jack or an excess The lower the value of
the § score (the nearer it is to zero) the more

the particular aspect wmeasured is deemed
satisfactory The S scores of several stage.
ments can be compared with one another
for one and the same group of studenrs
Furthermore, all the S scores in the questiop-
naire can be added together so as to give ay
overall and valid measurement of satisfaction
or dissatisfaction, Finally, it should be noted
that a questionnaire of the Gagné type can be
adapted to different educational methods,
eg lecture courses, small group actiries,
teaching by computer, by television, etc.

Example of Interpretation of a Questionnaire of the Gagné type.

Statement Title of statement Mean : | Mean: | Deviation Interpretation
Reality | Desires | (S score)
4 Variation in 239 3.74 1.52 Dissatisfaction

educational approach

13 Active student 4.26 4.65 039 Sartisfaction
participation (+ or -)

27 Number of references 4351 3.27 1.24 Dissatisfaction
to be consulted (excess)

OponoOoooOogoQoOoodDoooOoonQao

On this subject, see also Evaluation of teacbers and
teachmg effectiveness by Christine H. McGuire s WHO
Public Health Paper No. 61, Geneva, 1974.

Do0oOoago0ooodo0o0dgoQgooDoooonao
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List the advantages and limitations of this type of evaluation of the educational process by

students,

=

Limitations

L Advantages

-
—

419



evaluation of students’ level
of performance

Personal Notes

The following pages contain some examples of tests. In each case you are advised to practise
making up a test on a subject with which you are familiar, after having selected a specific
educational objective whose achievement can be effectively measured by the test in guestion
(i.e., the test must be valid).

pagas
Real or simulated practical test 422
Execution of a project 4,22
Observational rating scale 4,23
Oral test 4.27
Essay 4.28
Short, open answer questions
{modified essay question, and restricted
response test} « 4.28
Multiple choice questions (MCQ}) 4.31
Programmed axamination 4.41

Excellent examples may be found in

WHO Public Health Paper No. 72 ‘“‘Assessing Health Warkers’ Performance: A Manual for
Training and Supervision'’, Geneva, 1980

and

Catalogue of instruments for the performance assessment of Health Workers , HMD/81.6, WHQ,
Geneva, 1981.
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assessment of professional skills

Real or simulated practical tests

These tests are based on the direct observation
of a professional task (cf. page 2 22).

Execution of a project

These tests are based on the indirect obser
vation of 2 professional task.

A practical test 1s one that requires the student ]

to perform a professional task in an environ-
ment and under conditions the same as or
similar to those 1n which he will have to per-
form 1t in his future professional life.

A project execution test is one that requires
the student to carry out an activity, m a
variable period of time, that results in a
product which is 1o be evaluated by the
teacher

For example-

The student is required to weigh a baby in an
MCH centre and note the result on the appro-
priate record card

The student measures the blood pressure of
another student.

The student is required to prepare a blood
slide.

For example, the product might be a concrete
piece of work such as a dissection, a denml
impression or a histopathological slide, in
addition to practical skills, certain intellectual
processes can be evaluated by projects in a
written form, such as a research report or a
bibliography.

It 15 advisable to use this technique when the
main component of an educational objective
1s a pracrical skill or an interpersonal relation-
ship.

It is advisable to use this technique when
the mam component of an educational
objective 15 a complex practical or intellectual
skill, and when the product is more important
than the student’smanner of working.

The disadvantages of this type of test are the
relatively high cost i teaching personnel in
view of the time required to observe each
student’s work, the risk of the patient being
placed in a disagreeable situation, the difficuiry
in standardising the test conditions; and the
heavy administrative task of coordinating the
time schedules of 1eachers, students and
services.

The disadvantages of this type of test are
the relatively high cost in teaching personnel
responsible for evaluating the result of the
project, and the need to establish 4 relation-
ship of confidence with the student to avoid
cheating.

DDDDEBDUDDDDDDUDDDDDDDDDDDDDUDDU

Draw up a practical test, either real or simulated, or else a project test, dgsigned 1
professional task (pp. 141 or 1.52 or any task chosen by you}, and keeping in view t

o assess
he criter#®

of validity, objectivity and practicability (re-read p 2.38).

Evaluate your results by constructing a specification table {see p 3.73).

CopOoOcCNOoOO0QNQ0AdQ0NoOO0ORDOQDOODOQO00DRO0O00008
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assessing attitudes by
observational rating scale

Everybody agrees that the attitudes of the
physician and the other members of the
heaith team to the patient and the patient’s
famuly are of the greatest importance.

Yet when one observes the way in which stu-
dents’ skills In this matter are assessed, it is
seen to be so inadequate that one cannot help
being struck by the paradox of the situaton.

It must be recognised, w all humility, that
this is the most difficult domain in which to
make assessments, and the efforts of research
workers in this field deserve every support. In
2 book such as the present one, only a super-
ficial treatment of this subject can be given,
and the reader should refer to more specialised
publications (see bibliography).

1 Selection of smdents and assessment of
atritudes

The term ‘attitude” denotes certain constant
traits m an individual’s ways of feeling and of
thinking, and his predispositions rowards
action with regard to another person such asa
patient or collaborator. An artitude is generally
considered to be a hypothetical construct
which is not directly observable but can be
mferred from speech or cutward behaviour
The mventory of attitudes constitutes the
operational definition of the attitude.

Autitudes are probably not innate The whole
personality swucture of an indwidual, and
thus the whole of his behaviour. is constituted
by a complex of interlinked atritudes. In its
present state, research seems to indicate that
it is illusory to expect to be able to change
arttudes in the relatively short penod of a
programme of higher studies. Perhaps then it
would be preferable to make sure, by a suitable
selection process, that students at the begm-
mmg of their studies already possessed the
appropriate atntudes for thewr future pro-
fession. It must however be remembered that
the definition of those artitudes may easily
be contestable, the preparation of such de-
finitions must therefore be a group actwty

free from arbitrary mfluences It would be
wise, moreover, to conduct carefully con-
trolled experiments before taking any action
based on the results of artitude assessment.

The situation being what it is, the drawing of
lots may not unreasonably be considered as
a method of selection.™

2. Observational rating scales during studies

The method of observational rating scales re-
guires the repeated and standardised direct
ebservation of students’ activity over a long
period (several months) and i narural pro-
fessional situations such as an outpauents
clinic, a consulting room, 2 laboratory, er a
hospital ward. The rating scales are used m
cvaluating the students’ reactions. atrtitudes
and activities. The fact that the scales are
very easy to use often leads people 1o forget
the many possible sources of error in such
evaluations,

If a student is being observed when examining
a patient, and if it 1s wished to make a separare
evaluarion of how he gains the parient’s con-
fidence, the following rating scale may be
used.

The student has taken all the necessary pre-
cautions, and the patient appears completely
relaxed ..... ....... e 5

The student has taken the necessary precau-
tions and has reassured the patient several
HMes.. . ....... . i.evea... .. 4

The student has made an effort, and has
followed itup.... . . . ..... -

The student has made an effort, without
followmgitup .. . .. . .. e 2

The student seems to be quite unaware of the
problem . . ... . ... I |

*The selection of students is made by drawing lots in the
Netherlands

4.23



an example of an attitude rating scale

Task/Educational Objective: During a telephone conversation, to reassure the mother of a newly EXERCISE
hospitalised chuld
Select a professional task (educational objective) whose main component is an attitude and con-
. \} struct a descriptive rating scale for its evaluation
Attitudes -2 -1 1] +1 +32
Task/Objective: The student should be able to:
1 Whengiving the | refuses o veply | gives no infor- | gives inaccurate | gives accurate | gives accurate
mother wnfor - to the mother’s { mation information information but | information and
mation on her questions does notreply | veplies to mother's
child’s condition to mother’s questions
questions Attrtudes -2 -1 0 +1 +2
————
2. Whengivinga often uses often uses seldom uses seldom uses uses anly terms
clear explanation | medicaiterms | medicalterms | medicalterms | medical terms | that the mother
of what has been | without ever and seldom but does not and always can understand
done for the explatning explains thewr alwaysexplain | explans their
child their meaning | meaning their meaning | meaning
3. Whensuggest- | refuses the does not agrees when the | spontanecusly | spontaneously
ing thart the mother’s suggest that mother makes | suggests that makes the
mother should request tosee | the mother the request the mother suggestion and
see her child her child should see her should see her | explains any
child child precautions to
be taken
4. When telling tells her when the when the spontancously | encourages the .
the mother how nothing mother mother informs the mother to come
she can obtain enquires, enquires, tells | mother how and obtain
mformation refers her to her thevisiting |} to obtain wnformation
about her child’s the nurse hours and the information about her child’s
condition persons she about the condition outside
should ask child's official hours
condition out
side official
hours
5. When suggest- | refuses to say | makesno puts off the spontanecusly | attempts (o over- 1
g to the mother | how when the | suggesdon question unul | supggests that come the
how a ruprure of | mother later the maother difficulties in the
the mother/child | enquires should stay at | way of the
telationship can the hospiral mothet staying £
be avoided meh her chuld | with ber chuld

Criterion. The student should score 7 out of 10 on the above rating scale

After Professor | -P. Grangaud (Test and measutement workshop, Timimoun, 1977}

The above example uses one of the most frequently employed rating scales. Others may be found
in The assessment of attitudes by Agnes G Rezler, WHQ Public Health Paper No 52. Genevh Criterion/acceptable level of performance:
1973, and m J. P. Guilford (1954) Psychometric methods, McGraw Hul.
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Try once more — it s not easy. Show your first attempt to several of your colleagues separately,
discuss it in a small group including users of health services

Task/Objective: The student should be able to:

Aittitudes -2 -1

+1

+2

| ! ]

Criterion/acceptable level of performance:

4.26

a few words about the traditional

oral examination

Definition. An examination consisting of a
diuslogue with the examiner who asks questions
to which the candidate must reply.

In its standard form, the oral examination is
a closed-book test. In that form 1t can evaluate
only level 1 educational objectives (see page
1.1%) in the domain of intellectual skills Like
traditionz! written examinations using short,
open answer guestions or MCQ, it provides a
check on whether the student can express,
more or less clearly, his knowledge of 1solated
facts or groups of facts thar he ought 1o
remember. Most often, it takes the form of a
series of not necessznly ncerrelated questions.

There is a dialogue ounly if the exammer so
wishes

It should be pointed out that, apart from its
advantages and lunitations which were des-
cribed on page 2.30, this type of examnation
suffers from a2 scarcity of examiners who are
really capable of making the best use of it in
practice,

A better way of assessing a student’s ability
to comnmunicate orally with another person is
to use simulation methods, such asrole playing
or a telephane conversation, which are much
nearer to actual professional tasks.

Personal Notes
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long and short written questions

The use of the “‘essay question”

4,28

Use "'essay questions’ anly to evaluate a
type of performance which cannot be
measured just as efficiently by other
methods (synthesis of a group of com-
plex concepts, summary of a document,
comparjson of two phenomena, cause
analysis, finding relationships, crincising
the relevance of a concept, formulating a
plan of action).

Limit the problem posed so that it is
clearly apparent to the candidate and
define the srructure of the answer.

Employ terms that are as explcit as
possible, such as ‘summanse’, or
“compare’’, ‘“‘evaluate”, ‘“‘define”™, *ar-
range in order”, etc.rather than “discuss™
or “‘state everything you know”’, so that
all the candidates immediately know
what they have to do.

Choose problems which call for careful
consideration bur whose solution can be
briefly set out in the time allowed

Allow no choice among the questions
set.

For every question, set out yourself the
elements which, according to you, should
appear in the answer (scoring procedure).

Mark papers anonymously.

When two or more teachers correct the
same test, they should agree on the
scoring procedure before the test and
correct the results separarely.

Use a point system of scoring based upon
those elements that are expected to
appear in the answers.

Try out the scoring procedure on a few
papers Preferably, have aff the teachers
then read alf the answers to a given
question; or, if need be, have one of
them read all the answers to a particular
question 1n all the papers, have another
teacher do the same for another question,
and so on

Score the answers of all the students o
one question before going on to the

scoring of another question.

® Do nor form a judgment of a candidate
on the basis of only one question bug
calculate for each candidate 2 summative
score based on the reading of severa)
different essays. since such scores are
more reliable than the score for any one
cssay taken separately.

Use of short, open answer questions

This involves series of questions drafted in such
a way that the answer calls for a predetermined
and precise concept. As thew name indicates,
the answer cxpected is short and can be
expressed in different forms (open). Ideally,
only one answer is acceptable no matter in
what terms 1t is expressed.

The author of the question must define in
advance {(and in cooperation with colleagues)
the answer called for by the wording of the
question. If it appears that conceptually
different answers will do for a given question
then 1t should be reworded until that draw-
back disappears.

The pagination should allow the necessary
space for the answer below each gquestion.
Markmng 15 theoretically simple since the
answer has been predetermined. In practice
the frequency of difficulties arising from the
conflicting views of two correctors 1s found to
be of the order of 2%. There remain the pro-
blems of illegible writing, * absence of answers,
copying mustakes, etc.

Moreover, all therules concerning essays apply.

Short, open answer questions are also called
“restricted response tests™.**

A set of short, open answer questions preceded
by a case history is sometimes called: Modified
Essay Questions ***

*The sme problem arses in the use of MCQ with sutometie
marking, but its frequency does not exceea 0 4%, and ves¥
often less

**Regler, A G The restrcted response test one :Jrefnl-:x
to multiple chowee and essay teses in NLN Publ (15 - 17
Matranal League for Nurdng, New York, 1979,

***Knox, ] D E The modified essay quesnion, D“”d;‘
Associanion for the Stady of Medwcal Educanon 1
(Medical Education Bookles No 5)

Following some of the principles set out on the preceding page, prepare a written, ‘open-book’'*
examination question of the essay type, and three short, open answer questions; indicate the
standard of performance for each so that marking can be objective, i.e., & rating scale comprising
ail the information that another person will need to be able to mark in the same way as you.

Written question of the essay type, inciuding the text of the expected answer.

Scoring instructions: Acceptable level of performance

L

*An “open-book” question means that the candidate may refer to any book, document, handout or personal notes, Such a
Questign sy not, therafore, »iended 1o evaluate ability to memorise.
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Now go on to draft some short, open answer questions.

Text of the question

Acceptable answers

Scoring Instructions: Acceptable level of performance

4.30

directions for writing
multiple- choice questions

1. Make certamm that the stem consists of a
complete statement, not just a single word.

2. Place all common elements 1 the stem
of the item. This adds simplicity and com-
pactness to the item.

3. Make each item completely independent
of answers to other items {for instance, the
stem of one should not suggest the answer to
another).

4 Eliminate all unrelated derails from an
item,

5. In general, aveid negative statements, but
if a negative expression does appear in the
stem of the quesuon, underline 1t to draw the
student’s attention to it.

6.  Use plausible or logical distractors. Each
distractor should, by its content or nature, be
such that it appears to have something to do
with the question. Unrelated diswactors appear
silly to a thoughtful examinee. Since the

number of possible answers is thereby cut
down, the item loses some of its value,

7. Avoid the use of clues that may suggest
the cotrect answer

8. Be sure that the distractors and the
correct response possess homogeneity, that
15, they should be fairly simulaz in content or
in the total number of words.

9 Be cautious of the use of “nonc of the
above’ as a distractor or as a correct answer,

10. I it is impossible to obtain more than
three plausible responses, do not waste time
trying to invent some others,

11. When dealing with items that have
numerical answers, arrange the answers in
order from large to small or vice-versa.

12. Arrange the place for the correct answer
in such a way that, for the test as a whole, no
letter corresponding to 4 given answer appears
more frequently than some other lerrer.



examples of multiple-choice questions

One '‘best response’” type

Question 1

In differentiating cirthosis of the lver from
chronic constrictive pericardius, a  useful
physical sign is.

(a} hepatomegaly;

(b} ascites;

{c) distension of the neck vens,

(d) pitting oedema of the ankles and legs,
(e) splenomegaly

Question 2

Active immunisation is available against all of
the following diseases except

(2} tuberculosis,
(b} smallpox,

{c) poliomyelris;
(d) malaria

() yellow fever

The multiple-true-false type (also called “mul-
tiple-response item™’).

This type consists of a stem followed by several
true or false statements The candidate 15 to
determine whether or not each of the four
statements which follows is true or false. He
then responds according 1o a code which
permits one out of five possible combinations
or responses whereby one, two, three, or all
four statements may be true

—  when properly wntten, the multiple-true-
false item type tests the student’s know-
ledge or understanding of several related
aspects of a substance. a disease, or 2
process;

— ceach of the statements or completions
offered as possibilities must be dearly
true or false. This 1s in contrast to the
type “a” format in which alternatives
which are “partially correct” may be
used as distractors,

—  this type of item should be written so that
no two of the alternatives are mutually
exclusively, 1e. the answer “all are
correct” must be a possible response.

432

The directions for this item type are as follows,

For each of the mcomplete statements below,
one or more of the completions is correct, Qg
the answer sheet blacken space under

(a) ifonly 1,2 and 3 arc correct,

{b) if only 1 and 3 are correct,

(c) if only 2 and 4 are correct;

(d) if only 4 is correct,

{e) if altare correct

Question 3

A child suffering from an acute exacerbation
of rheumatic fever usually has:

1 an elevated sedimentation rate;

2. aprolonged P - Rinterval;

3.  an elevated anustreptolysin 0 titre;
4. subcutancous nodules

The matching type
Directions for constructing macching items’

—  Limit the number of entries to about 10
I situations arise where 20 or 30 entries
must be considered, construct two of
three matching items. When long lises
have t¢ be matched, the student wastes
too much time in tying to fmnd the
correct response

~ Do not break items by the bottom of the
page The complete item should be on the
same page.

~  Have a longer list of questions than of
possible answers and state m the direc
tions that these may be used more than
once. When there are an equal number of
questions and answers, it is possible fof
the student, after responding to some of
them, to complete his task by eliminatof
and guessing

—  Strive for homogeneity.

! Downie, N. M Fundamentals of Measurement T;‘i’;‘q—
and Practices, New York. Oxtord Univeraity Press, 1967

The directions given to examinees for this rype
of item are as follows

“Each group of questions below consists of
lertered headings followed by a list of num-
bered words or statements. For each numbered
word or statement, select the one heading thar
is most closcly associated with it and blacken
the corresponding space on the answer sheet
Each lettered heading may be selected once,
more than once, or not at all

Examples:

Questions 4 to 9

{a) increased metabolic activity,

(b) hyperinsulinism,

(e} lack of storage of glycogen in the liver,

(d) storage of an abnormal glycogen in the
liver,

(e) deceased secretion by pirustary or
adrenal glands,
adenoma of islets of Langerhans,

violent exercise;

4
5

6.  hyperthyroidism;
7.  Simond’s disease;

8. Von Grerke's disease,
9

epidemic hepatitis;

Questions 10 to 14

(a) sodium bicarbonate;

(b) sodium carboxymethylcellulose,
(c} aluminium hydroxide gel;

(d) none of the above,

10. 3 gastric antacid which is alse used
in the therapy of hypoparathy-
roidism because of its property of
reducing the absorption of phos-
phorus;

11. because it is absorbed, it may cause
alkalosis, parucularly in mfants and
elderly patients;

12 agasunc antaeid which has the disad-
vantage of causing “‘acid-rebound”,

13, a gastric antzaid which precipitates
and mactivates gaswic pepsin,

14 2 gastne antacd and demulcent

which can be converted to lver gly-
cogen.

The comparison type

The “‘comparison” type permits one to com-
pare and conmwast two discases, signs. symp-
toms, laboratory findings, etc

When using ths type of item, one must be
careful to:

®  avoid the trivial,

B avoid selecting a5 one of the pair some-
thing that 1srare or unusual Forexample,
if the item asks abourt the relation of a
certain symprom to disease “x” or “'y”,
and the frequency of the symptom in
the two diseases 15 90% and less chan 1%
respectively, then the examinee is in a
dilemma. If he follows the principle of
the “general rule”, he may select answer
A (“x” only); but if he is aware that the
symptom does occur in the excepuonal
case of disease “y”, then he may select
answer C (“both™). Which response is
correct?

"
The instructions for this type of item are as
follows

“Each set of lettered headings below is fol-
lowed by a list of numbered words or phrases.
For each numbered word or phrase. blacken
the space an the answer sheet under:

{a) if the item is associated with (a) only,
{(b) 1f the item 15 associated with (b) only;

(c) if the item 1s associated with both (1)
and (b)

(d) if the item is associated with neither (a)
nor (b)

Examples:

Questions 15 to 17
(2) hookworm disease;
(b) ascariasis;
(¢) both,
(d) neither,
15. eosinophilia,
16 hypochromic anaerma,
17 infection through the skin
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Questions with diagrams, photographs, ete.

Questions 18 to 20

18. Total lung capacity

19. Inspiuratory capacity

maxmal expration

20 Vital capacity

4.34
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Test and measurement, or the study of tests used in
measurement techniques, is a fairly new science. It was
introduced into the world of health sciences teaching
about 50 years ago against some opposition, and the
problem has certainly aroused the interest of teachers,
however, some of them feel that the evaluation
“specialists” are trying to poach on their preserves, and
that this will limit therr academic freedom. This 15 often
due to a lack of mformation

Better nformation would help to disarm the defence
mechanisms displayed by teachers when the problem is
tackled sciendfically, and would thus reduce heated
reactions.
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OooDoopooDOoOQROOOOQOOOOROO
If no reference 15 made to questions of the true-false
type it is not a chance omission! They are really very
bad and should not be used
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examples of items constructed in
accordance with the level of
intellectual processes”

Utilisation of cliinical tests for application of
basic science conceprts.

Level 1 ~ Recall of facts

Item I:

The Fick principle is1lfustrated mathemanically
by which of the following formulae:

A AO; - Voz
O, Consumption {ml/min)
Cardiac Ourput {litres/min)
Heart Rate {beats/min)
C Heart Rate (beats/min)

Cardiac Qurput (hitres/min)

0, Consumption (ml/min}
Ao, - Vo

2 2

Cardiac CQutput {livres/min)
Body Surface Area {sq. metres)

Level 2 — Interpretation of specific data
Item 2:

Apply the Fick principle w the following data
and calculate the amount of glucose (in mg/
min} extracted by the spleen of a dog

Cardiac output ~ 2 litres/min
Stroke volume -~ 200 ml/min
Cardiac index — 2.8 lntres/sq. metre
Arterial glucose — 100 mg/ml
Splenic vein glucose — 96 mg/ml
Splenic biood flow — 50 ml/min

*Reread pages

Which of the following corresponds to the
tesult of your calculations?

A 140
B 178
C 200
D 225
E 250

Chnical case {for questions 3,4 and 5)

A 25 year old male patient comes to your
office complaining of cramps 1 the muscles
of his arms or legs whenever he engages in
strenuous muscular exercise This complaint
has become more prominent over the past
three to four years. The general physical
examination 15 normal. The patent has
previously been scen by another doctor who
performed a‘nuscle biopsy. When you call the
other doctor’s office, you learn that the only
abnormality noted on the biopsy was excess
accumulaton of glycogen m the muscle fibres.
Electromyography was normal. The blood
chemistry determinations related o carbo-
hydrate metabalism which are performed in
the hospiral where you work are glucose and
lactate

You decide that you want to find out why
the patient has muscle cramps and excess
glycogen To obtain further data, you apply
the Fick principle to the right leg and insert
small polyethylene catheters in the femoral
artery and femoral vein at the level of the
mguinal ligament You make a blood flow
estimmation for the right leg and obtain a
value of 200 ml/min at rest. You zlso take
two resting blood samples from the arterial
and venous catheters

You then have your patient pump a bicycle
ergometer for five minutes and at the end of
exercise you take a series of five arteral and
venous samples at two minute intervals. You
have glucose and lactate determinations
performed on cach of the 14 blood samples.
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The results on the resting samples are reported
as follows

Arterial Venous
-
Glucose | 75 mg % 73mg%
Lactate l 8 mg % 9 mg%
Item 3:

The glucose and lactate exmraction (in mg/min)
by the tissues of the right leg in the resting
state is-

‘Glucose | 40¢ | 4 | 100 | 0.01 40

Lactate | 200 | 2 LZO{) 0005 | 20

Level 3 — Solution of « problem

Item 4;

On the basis of your knowledge of muscle
carbohydrate metabelism, the history from
the patient and the muscle biopsy reporr,
which of the following sets of prepost
exercise data on venows blood would be
meost likely 1n this panienr?

200 mg% 20 mg %
Rest |Ex.| Rest | _Rest ] Ex ' Rest
Min. M.
Glucose Lactate
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200 mg % 20 mg %
B r——.;..//\
Kest |Ex. ) Rest Rest. ’ Ex ’ R§£
Min Min
Glucose Lacrare
200 mg % 20 mg %
C Rest 1Ex |Rest Lm
_.__.4_._}__ - l X l £S5t
Min., Mo,
Glucose Lactate
200 mg % 20 mg %
D Tty
Rest {Ex | R Rest ]g;, lnm
Min Min
Glucnse Lactate

Item 5:

Study the basic principles of carbohydrate
metabolism as shown in the figure on page
4.37 Note those parts of the metabolic route
indicared by a letter (A, B, C, D and E)

Assuming that one of several reasonsble
explanations of the symptoms presented
by the patient is a metabolic block, and on
the basis of the data available to you after
study of the preceding parts of the quesuos,
select the lerter which would be the most
probable site in this route of meubolic
block i the patient.

Mark on the answer sheer the lerter ident
fying the point in the route where a mor
thorough study would have most chance
giving positive results.

Glycogen
Unidine
h-Phospho-
Glucose
Carbohydrates Phosphorylase
ATP-ADP
(e

Glucose

———
N wgr—— Glucose /‘—d—‘\ Glucose-1-PO4
CSF w

Glucose—8~
Cell Wail Phosphates
c Glucose—6-P0y - -
Fructose-6~-P04
ATP-ADP

Phosphofructokinase 1 Fructose-1,6~Drphosphates

@ Fructose-1,6-Diphosphate

(2 mols per mol of glucose) ~———————p= Glyeerol
Phosphuglyceraldehyde ~— ~#————————— (from fats)

ADP —— = ATP

DEN ——~p DENH
Phospnoglycenc acid

Enolphosphopyruvic acid

ADP —— ATP

DPNH ——* DPN

W Lacticacid

Proteins “M———g Alanine g———# Pyruwcaad g

Aceryl-CO A
Aspantic —————— Oxaloscetic \
scld w—————— acid Fats
Citric nad
Citric add
cycle

[ o I o i s o I o o e I o o s O Y s R R o

Any examination question that has not been tried our
on a representative student sample should not be used
in a cerufymng test

{5 N o o I o A s I e I w i o e A R o
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4.38

Personal Notes

Compose one or two multiple choice questions of each of the types described above {one best
response, muitiple true-false, matching, and comparison types). At least half of your questions
should measure an intellectual process above level 1, recall of facts {either level 2. interpre-
tation of data, or level 3, problem-solving). Use the objectives that you yourself drew up on
pages 1.54 and 1.55

439



