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PREFACE

A number of good books about the techniques of student assessment
are available on the Australian market. However, with only a few
exceptions, these are directed at primary and secondary school
teachers and their students.

This book is aimed at a different audience; it is directed at
technical and further education teachers, particularly at those
teachers wd>rking in the vocational areas. It also aims to meet
the needs of trainers working in commerce and industry who are
increasingly being called ap to improve the validity of their
assessment procedures.

Readers with a knowledge of other texts on the subject will note
that although the ground covered is familiar, new ideas and new
emphases are presented. Practical assessment receives special
attention as do new approaches to describing student performance.

Each Chapter has been written so that it can stand by itself.
Chapters can therefore be read and studied independently of each
other.

At the beginning of a Chapter there is an explanation of what is
to follow anG a statement of the objectives that the Chapter aims
to cover. Chapters conclude with self-assessment exercises for
the readers and, where appropriate, the suggested answers to the
exercises are also provided.

Peter Thomson
Adelaide, 1986
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CHAPTER 1

INTRODUCTION TO ASSESSMENT

WHAT THIS CHAPTER IS ABOUT

This chapter has been written to present a general understanding
of what is meant by assessment.

Assessments are very much a part of our daily lives. We are
constantly asking ourselves questions involving assessment like
'Will I get to work on time ?' 'Is that something I can afford?'
'Is my tennis game improving?'

The chapter addresses the problem of definition. It provides an
educational basis for the term ‘'assessment' and explains how it
differs from ‘evaluation'.

It should be remembered that this is an introductory chapter and
that many of the ideas or concepts mentioned will be taken up in

greater detail later. At this stage it is important to become
familiar with these concepts and ideas.

OBJECTIVES
ifter completing this chapter you should be able to:
explain the meaning of the term 'assessment'
ezplain the meaning of the term 'evaluation’

distinguieh between 'measurement' and
'evaluation'

kiow that in education, measuremente are usually
done useing teets which may be of a variety of
types

distinguish betweaen 'formative' and 'summative'
evaluation

dietinguieh between evaluation etudies and
research sgtudies

state the difference between 'morm-referenced' and
'eriterion-referenced' teets and list the relative
strengths and weaknesses of each

appreciate the importance of objectives in any
agsessment program




ASSESSMENT, MEASUREMENT, TESTS AND EVALUATION: THE TERMINOLOGY

Reading about assessment and evaluition can be very confusing
because different authors use the terms in different ways. To
avoid confusion we will settle for a particular set of
definitions and avoid looking at alternative definitions.

First 1let us consider four related terms—ass2essment,
measurement, tests and evaluation.

Assessment

Assessment is a most difficult term for educators. For some it
means 'to test', for others it means 'to judge' or 'to evaluate'.
Outside of education it can mean all three and additional things
as well.

But since this chapter is about educational assessment it is
possible to narrow our definition somewhat. We can do this by
reserving the term assessment for things to do with individual
students.

Assessment involves making judgments about students according to
some set of rules or standards.

Assessment can involve tests where marks are assigned according
to some rules, but it can also be judgmental or based on opinions
and feelings.

The first type of assessment, the type based mainly on marks and
rules is called OBJECTIVE ASSESSMENT. The second type, based on
opinions and feelings is termed SUBJECTIVE ASSESSMENT.

In practice an assessment is rarely purely objective or purely
subjective. A true/false gquestion on the surface seems highly
objective. However it is important to remember that the decision
to ask that question involved the opinion that it was a question
that should be asked, and such opinions are subjective.

Consider the example of a girl who applies for a typing
position with an advertising agency.

She is given a typing test and is interviewed by the office
manager. Her test resuirte show that she can type at 42
worde per minute and makes no mowre than two errors per
pade—thie i8 an objective assessment.

The office manager looks at her work and sees that it is eet
out very well. But after the interview she reports that the
girl was shy, seemed hesitant when answering questione and
dressed in an unsuitable manner.

The judgmente regarding the setting out, ehyness and

appearance, if they eimply reflect the manager's opinions
and values, are all subjective assesementao.

10%



It is, of course, possible to turn Suybjective assessments into
objective assessments. In the cbovVe case this would involve
writing down checklists of standards for 'setting out', 'levels
of shyness' and 'appearance'. The applicants could then be
graded using each checklist and producing an objective assessment
of the three characteristics.

Measurement

Measurement is one way of making an agsessment. Measurement is
the assignment of numbers (marks) or grades according to some set
of rules.

For ezample, a mark of 9 out of 10 for an essay is a
measurement; a comparable grade for such an essay would
probably be an A on a possible range from A to E.

Measurement may use a variety of ingtruments such as tests,
rating scales and checklists. Each of these can be used +3 malke
measurements.

FPor ezample, it is possible t0 measure the opinions of
students as to the level of maintenance of their teaching
areas using a simple 5 point sgeale ag follows:

How do you rate the overall MATNTENANCE of the various
TEACHING AREAS (classrooms, laboratories, workshops)? Tick
/) the boz that corresponds with your opinion.

VERY SATISFACTORY N
SATISFACTORY N
BORDERLINE 0
UNSATISFACTORY 0

VERY UNSATISFACTORY [J
Should a large number of studentg rate maintenance as
'Borderline’ to 'Very Unsatisfactory' thie is a clear

measure of the level of student dissatisfaction with
maintenance.

Tests

A test is the most commonly used methoy of making a mea:surement
in education. Tests can take a number of forms, some of which
are described below.

Achievement

Achievement tests measure the amount learned after a period of
instruction.

11



For ezxample—after a period of instruction on toole used in
woodwork, a suitable achievement test to check the student's
knowledge of tools might be something like the 'T0OLS
CROSSWORD'.

T00LS_CROSSWORD

-
n

..-.H i
-J/, -
- ]
i

CLUES
Acrosse

3. A tool used when sharpening sawe is called a saw

6. A saw ueed for the cutting of masonite, plywood ete.

8. Thie chisel must not be hit with a mallet, therefore it
i8 used for fine clean up.

12. Thie tool ie made from a flat piece of tool steel 125mm
X ?75mm and ie wused for fine clzan up of timber
surfaces.

15. This tool has an adjustable cutter for boring holes up
to 75mm.

17. Used to turn Auger bite.

12




Acerossg (cont)

19. This group of tools reduces the timber surface by
scoring or scratching it with a multiple of fine
grooves.

20. A curved chisel.

21. A marking tool used in transferring angles.

Down

1. This saw ie used for cutting with the grain.

2. Thie saw takss ite name from a woodworking joint and is
used for bench work.

3. The name of a ceramp used when gluing up frames on the
bench.

4. A tool used mainly for cutting internal curves where a
bow saw cannot be used.

5. Used when cutting timber.

7. Thig tool can be either rough cutting or clean cutting,
the most common being called a 'Jennings' type.

9. This tool is used for quick shaping of curved surfaces.
10. Used when marking out.

11. Used to remove saw marks et>. from rough sawn timber.
The blade is elightly rounded.

13. A tool used mainly for cutting scribes in beading and
quadrant moulds.

14. Two types of this tool are produced, the: a)Tower
b) Lancashire

and ie used mainly for extracting nails or tacks which
have become bent in driving.

16. A hand tool used for cutting curves in thick timber.
17. This tool is called @ PIinch .ccveceieccnocacaaaanac
18. Used in the clean up of curved surfaces.

(From Basic Carpentry/Joinery Trade: Basic Module 1.6, SA
TAFE)




Aptitude

Aptitude tests are designed to predict a person's future
per formance.

Aptitude tests involve the solution of problems that are outzide
the student's direct experience. A *est of knowledge cannot be
an aptitude test.

Aptitudes with 'mumber series' provide a suitable ezxample.
p p p

Although a student might be able to identify the rules for
supplying the miesing number from the series

2, 4, ?, 256 (Answer 16)
another 'series' will require the identification of a new
rule. So the series

2, 4, ?, &, 4 (Answer 3)
ig different and can be assumed to be outside the student's
direct experience. This classification works reasonably

well 1 the test ittem involves something the student has not
encountered or rarely encountered previously.

However, if the solution of 'mumber geries' is a part of the
curriculum and the student gets a lot of practice at solving
such problems, 'number geries' become achievement items
rather than aptitude items.

Many so-called spatial ability tests can be classified as
aptitude tests, particularly if spatial ability is something not
covered in the curriculum.

For example.

If the shape shown in Figure I is cut out and folded, it
forme a solid, the top half of which is shown in Figure II.

Figure II

An edge common to the black face oceurs with
A Q only; c both @ and R;
B R only; D neitther @ nor R.
(Angwer C)

(ACER MATHS ITEM BANK BOOK 2, 618011).
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Diagnostic

Diagnostic tests identify a student's difficulties or patterns of
error. A diagnostic test is often used to provide the basis for
remedial instruction.

For ezample, in mathematics it is of fundamental importance
to be able to recognise the symbols which represent the
'four processes', addition, subtraction, multiplication and

division.

A series of diagnostic test items which address this issue
might begin with:

(Q1) 14 X 7 = 7 (Q2) 15 X &§ = 7 (Q3) 16 =+ ¢ = ?
A 98 A 3 A 64
B 21 B 19 B 20
c 7 c 20 c 12
D 2 D 75 L 4

Ard an answer pattern such as

A, D, D, suggests there are no problems at this level with
the symbole X and =

whereas
B, ¢, D suggests confusion between the symbols X and +
and

D, A, A suggests confusion between the symbols X and

Provided such error patterng are consistent over a
sufficiently large number of items the teacher should be
able to diagnose particular problems the student is having.

Tests are further considered under the section on norm-referenced
and criterion-referenced assessments pp 10-14.

Evaluation
Evaluation is the assessment of the merit or worth of something.

Evaluations are about such things as programs, institutions and
policies. Assessments of students are typical components of an
educational evaluation. Evaluation can be both ‘'quantitative!
and 'qualitative'.

When an evaluation involves the consideration of numbers (e.g.
the percentage of students passing a test) it is called
'quantitative'. When it is based on opinions or values (without
reference to numbers, grades etc.) it is called 'qualitative'.

The quantitative information of evaluation consists of
elements which have been assigned numbers, grades or ratings
of some type. Measurements are quantitative information.



The qualitative information used in evaluations usually
consists of descriptive statements which aim to elaborate,
clarify, and analyse the issues under consideration.

There are two broad functions of evaluation which are categorised
as formative and summative.

Formative evaluation

Formative evaluation refers to the act of assessing the worth or
providing information about something such as a teaching aid, a
teaching program, a college etc. with a view to making on-going
changes. 1Implicit in the process of formative evaluation is the
requirement that the activities being evaluated can be modified
during the course of the evaluation. Formative evaluations are
characterised by flexibility and a commitment to making changes
(improvements) as soon as these are perceived to be necessary.

Summative evaluation

Summative evaluation, on the other hand, assesses the worth or
provides information on an activity at some predetermined point
in time or on the activity's completion. Summative evaluations
have little flexibility. They may be designed with improvement
in mind, but any changes aimed at improving things are made at
the end of the evaluation.

Monitoring the use of an interim collection of curriculum
materials in a classroom setting before they go for
publication in a 'final form' ig therefore the task of a
formative evaluatonr.

The formative evaluator'’s job is to ensure that changes are
made that improve the materials prior to the production of
the 'final form'.

After these curriculum materials have been enshrined between
hard covers, a judgment about their worth would become the
task of a summative evaluator.

Evaluation and research

It is also useful to distinguish research from evaluation.
Research studies are those primarily designed to add to the body
of knowledge on the subject being researched. Research is about
drawing conclusions; it emphasises the value of truth and has
high generalisability. Evaluation, on the other hand, is about
providing information for particular purposes and is less
generalisable.

An article entitled 'The theory of vocational education' is
likely to be about research in TAFE whereas the tifle 'How
electronicse ie_ taught in TAFE colleges’ suggests an
evaluation study.

16



ASSESSMENT IN TAFE

Assessment can be used for many purposes, but in the context of
TAFE, there are two major functions namely:

. to assist in making decisions about the performance of
individual students

. to provide information about the teaching and learning
processes.

The methods of assessment in a subject should be based upon the
answers to two general questions. Firstly, for each set of
objectives, what is the most valid, reliable and practicable
method of testing? Secondly, how can this method of testing be
most appropriately conducted?

In considering these questions the following points need to be
taken into account.

. End-of-year examinations are, in many cases, an appropriate
means of testing knowledge and understanding of the content
of a subject and, to some extent, how this knowledge and
understanding can be applied. But such examinations do not
allow suitable feedback to the teacher or the student. End-
of-year examinations are summative assessments of student
performance. Since they come at the end of a period of
instruction there is no chance for their results to be used
for any on-going improvement of student performance. Of
couarse, the teacher might be able to reflect on the results
and do something to improve his or her teaching next time.
Unfortunately, this is too late for the group of students
who have just been tested.

Conversely, well-designed class tests can readily provide
the required feedback. Results of class tests, if used for
improvement in the teaching and learning situation, are
formative assessments.

. In many TAFE subjects application of knowledge and
understanding is most validly tested by a task that
replicates, as far as possible, the situa*ion in the
industrial or commercial field for which the subject was
designed to prepare the student.

. Generally, TAFE students are more positively motivated by
tests relevant to on-the-job performance and by continuous
assessment than by tests of knowledge and understanding or
by end-of-year examinations. (Continuous assessment
involves testing the progress of students in a subject at
regular intervals, say for example, on the completion of a
unit of work. In some ways the term i= an unfortunate one
as it is taken [quite wrongly] by some people to mean
continual assessment.)

9
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. Continuous assessment is better able to provide feedback on
the effectiveness ©f the educative process to teachers and
students than is end-of-year assessment.

After making such considerations, the specific objectives of a
subject can be assigned to various methods of assessment such as
end-of-year examinaticns, class tests, assignments, projects,
practical tests, orals and aural tests. These various methods of
assessment are considered in greater detail in Chapter III.

Two general rules emerge from the above:

1. Continuous assessment is preferable to once only end-
of-year ecxaminatione because it

. gives a greater motivation to students

. provides regular feedback on performance to both
teachers and students.

2. Real-life practical teste are preferable to artificial
ones.

The role of norm-refezenced and criterion-referenced assessments

The following anecdote outlines the difference between these
types of assessment:

Dr Wun after examining a patient who had been in a road
accident was asked by the patient’s family what was the
chance of recovery. Dr Wun shook her head and replied,
'Well, her kidneys have been badly damaged and we
haven't been able to stop the internal bleeding. I'm
afraid there is little chance for her'.

Digsatisfied with this prediction the family sought a
gsecond opinion from Dr Too. When asked the sgame
question she smiled reassuringly and said, 'Well she is
very low, but compared to the other women in the
hospital ward her chances of recovery are quite good’'.

In making a judgment about the patient's chance of
recovery in relation to the criteria of kidney damage
and internal bleeding, Dr Wun was making a eriterion-
referenced assessment.

Dr Too'e judgment, based on the chancee of survival
compared with that of other patients in the ward, ecan
be likened to a norm-referenced asscssment.

It is a moot point as to whether the two diagnoses are
assessments or evaluations but assessment is probably the
preferable word, since we said at the beginning of the chapter
that the term would be reserved for things to do with
individuals. Irrespective of this, the distinction between norm-
referenced and criterion-referenced holds.

180



Norm-referenced assessment

In a norm-referenced assessment a test is used to find the
peiformance of an individual on a defined set of tasks in
relation to the performance of others who complete the same test.

For ezample, a test in fitting and machining that consisted
of twenty short answer questions which are known to vary in
difficulty from easy to hard, when used to compare the
performances of students in a class, would be a norm-
referenced test.

Criterion-referenced assessment

In a criterion-referenced assessment a test is used to find the
performance of arn individual in relation to some specified
standard.

For ezample, a test of spelling for which the teacher
announced that she required 9 correct answers out of 10 in
order to 'pass' would be a criterion-referenced assessment.
(The standard being 9 out of 10).

Using norm-referenced and criterion-referenced assessment

Norm-referenced assessment provides a comparison with other
individuals, criterion-referenced assessment provides a
comparison between the individual and some previously defined
objective or set of objectives.

Tests used in norm-referenced assessment usually produce a range
of scores, that is, they tend to spread the students out. On the
other hand, criterion-referenced test scores usually clump
students together, the point being that spreading students over a
range is not essential to a criterion-referenced test.

A criterjon-referenced test is analogous to a high jump in which
the high jump bar is fixed at 1 metre. Everybody taking the test
is either a successful jumper or =~n unsuccessful jumper.

Note: it does not matter by how much a test taker clears that

bar—the task is simply to get over (i.e. to pass the
test).

o1y



Comparisons between norm-referenced and criterion~-referenced
agsessaents T

The following table contrasts some of the more important aspects
of the two types of assessment.

NORM-REFERENCED CRITERION-REFERENCED
To provide a means of To determine the peformance
comparing the performance of individuals in relation to
of individuals on a set of specified criteria
defined tasks. (objectives).

USES As a selection device to As a 'hurdle' to decide
select between individuals whether an individual has
competing for scarce gained enough knowledge
resources (e.g. places in and/or skills (i.e. achieved
an engineering school). sufficient mastery) to

proceed to the next level of
instruction.
Content can be defined Content must be defined by
by general objectives. specific (behavioural)

objectives. Furthermore, in
many TAFE subjects, perform-
ance criteria and conditions
under which performance pust
be accomplished also need to
be specified.

Test content does not Test content must match
necessarily match part- classroom objectives closely.
icular classroom object-
CONTENT ives closely.

Relationship between test Relationship between test

items and classroom goals items and classroom goals
may be indirect. must be direct.
Test items are normally a All stated objectives need to

representative sample from be tested by items; sampling
a larger pool, the assump- of objectives is not

tion being that perform- appropriate.

ance on the sample is an
accurate indication of
performance on the whole

pool.
Items which discriminate Items must match the object-
between individuals are ives; items which discrimin-
desirable as there is ate between more able and
QUESTION | usually a requirement to less able students are not
TYPE compare the performance sought. Items are required
of dAifferent students. to provide information about
what a student can or cannot
do.

12
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NORM-REFERENCED

CRITERIOR-REFERENCED

SCORES

Variability in scores
obtained by the group of
students taking test is
desirable.

Scores provide information
on relative standing of
student 1n group and give
indication of what student
can do. High scores can
reflect excellence of

per formance.

Variability in scores is
irrelevant.

Scores reflect accurately
what students can or cannot
do. Identifying excellent
performance is often not
appropriate. However, as
with norm-referenced tests,
it is usually possible to
identify performance well
above the specified standard
or criteria.

GRADES
AND
CRI~
TERIA
FOR
SUCCESS

Variability of scores en-
ables allocation of
grades.

Scores (in some tests) can
be related to performance
of larger group of stu~-
dents giving normative
data, as in a standardised
test.

e.g. 'He came top of the
class'

'Hig ecore puts him in the
80th percentile of the
population'

Different criteria for
success are possible.

e.g. 50% may be classified
as a pass but students may
be required to scor. 75%
if they are to proceed to
next level of study.

(N.B. such criteria are
arbitrary)

Grades, except pass/fail, may
not be appropriate.

Scores usually expressed in
such a way as to reflect
performance against criterion
e.g. 'She can type 40 words
per minute without making
more than 2 errors per page'.

Criteria for success are
often matters for judgment.
In many TAFE subjects such
judgments are usually related
to occupational performance
data. In the above example
more than 2 errors per page
might be defined as failure
to achieve the criteria.

RELIA-
BILITY
AND
VALID-
ITY

A well-developed set of
psychometric techniques is
available for deciding on
the reliability and valid-
ity of the norm-referenced
test.

Test theorists are still in
the process of developing
generally accepted statistic-
al procedures for determining
the reliability and validity
of the criterion-referenced
tests. Some of the
procedures currently in use
involve complex

mathematical formulae.

[After Boehm (1973)]

i3
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The future of norm-referenced tests and criterion-referenced
tests -

Both norm-referenced and criterion-referenced tests have their
problems, but it seems unlikely that one or the other will
disappear Irom the education scene in the future.

Advocates of the two test forms often fail to acknowledge the
imperfections of their tests. This has sometimes made it
difficult to decide which type of test is the better or more
appropriate. For instance; although few would deny the value of
specifying tne objectives of teaching, arguments do start when w-
try to decide how specific the objectives should be.

The 'technical education' sector of TAFE has long been associated
with very specific objectives and criterion-referenced testing.
Indeed, this association pre-dates the advent of the term
'‘criterion-referenced' into the literature on testing.

Whenever the purpose of assessment is to measure the performance
of an individiual on a job-related task, a criterion~referenced
test is called for. Once the performance cr task to be
accomplished is identified, the criterion-referenced test
developers construct their test items using & knowledge of the
standard of performance requived and the corditions under which
that performance must be accomplished. These po.nts are taken up
in more detail in the next section.

Norm-referenced testing has more relevance when issues of
selection are involved. If the task is to select those
individuals in a group who are most likely to succeed in a
course, and there are few places available, then criterion
referenced testing is of limited value.

For example, if 20 students have met the basic criteria
(i.e. passed the criterion-referenced test) but there are
only 5 places available for the 20, selection is a problem.
In such cases a norm-referenced test which apreads the
students out over a range of ecores can make selection
easier—places are simply offered to the in”ividuals with
the five highest scores.

Sometimes it is possible o modify criterion-referenced testing
procedures to have a base criteiion (a pass) and progressively
graded performances above the basic criterion.

An example could be machining a rod to a particular set of
tolerances and having three progreesively more demanding
sete of tolerances for which the student could be rewarded.
This would be an acceptable way of distinguishing between
our 20 students competing for the 5 places; however it is
important to realise that we are no longer dealing with a
pure criterion-referenced test situation. The act of
spreading the students over a range has produced a hybrid
eriter.sa~referenced and norm-referenced test.

14
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OBJECTIVES

Ohject.ves are the subject of the next chapter and will not be
dealt with in great detail at this stage. However, objectives
need to be mentioned in an introductory chapter since they are
the starting point of all tests.

Criterion-referenced testing requires that the objectives of
instruction be clearly defined in observable behavioi:ral terms.

A general objective like 'understands the meaning of the term
scientific hypothesis' is an unsuitable basis for a criterion-
referenced test although a norm-referenced test could use such an
objective.

Specific (behavioural) objectives define the content of the
criterion-referenced test but there is still a further
requirement and that is a definition ¢f minimal acceptable

per formance.

Minimal acceptable performance and level of specificity in

criterion-referenced tests

For most purposes it is enough to specify how well the learner
must perform for the behaviour to be acceptable.

This normally involves
. dentifying the outcome required (end behaviour) and

. indicating how well the learner must perform for the
behaviour to be acceptable (criterion).

Por example, 'can type 40 words per minute without making
more than 2 errore per page'.

However, some people insist on a much greater degree of precision
and require the specifications to also:

. state the conditions under which behaviour is to occur by:

- indicating what materials, if any, will be provided to
the learner

- stipulating the time limits within which the learner
must complete the task.

Consider an example of such a precise specification.

Students will be able to construct and measure to an
ceeuracy of 1 millimetre a perpendicular line from the apex
to the base of a triangle in at least four out of five
examples presented within a 30 minute period, using only a
ruler, compass and pencil.
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Tightly prescriptive objectives like t.a2 above have drawn tlheir
share cf criticism mainly because of the constraints they place
on teachers.

Critics point out that levels of performance and time limitations
are sometimes arbitrary anmd claim that teaching based on such a
detajiled set of requirements is over-formal, rigid and dull.
However such criticisms are usually 'course specific'. In some
TAFE courses, meeting these specific conditions is the challenge
Of the learning process. A TAFE student's success in the world
of work depends often upon how accurately and how efficiently he
or she performs certain tasks. These points are taken up again
in the chapter con Objectives.
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EXERCISE I (1

DIAGHOSTIC AND ACHIEVEMENT TESTS

Complete the following taoble by writing in the empty boxes the
appropriate comparison bétween a diagnostic and 2 norm-referenced
achievement test.

Yo' can check your answers by turning to page 20.

CHARACTERISTIC DIAGNOSTIC NORM-REFERENCED
OF TEST ACHIEVEMENT

Purpouse To identify a student's

specific learning

difficulties.
Ideal spread Sp:ead across a range of
of marks scores, from high to low

achievement.

Importance of Depends on test specifi-
time limits cations but it is usual

for the limit to be
stipulated.

Hazards Inappropriate use of a
student's total mark.

Uses Selection and
prediction.
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EXERCISE I (2
NORM-AND CRITERION-REFERENCED TESTS

Below are a number of points about norm~referenced and criterion-
referenced tests.

Complete the table by writing into the empty boxes the contrasting
points.

You can check your answers by turning to page 21l.

CHARACTERISTICS NORM-RRFERENCED TEST CRITERION-REFERENCED TEST
USE As a ‘'hurdle' to decide
whether an individual has
gained enough knowledge
and/or skills (i.e.
achieved sufficient
mastery}) to proceed to
the next level of
instruction.
CONTENT Content can be defined
by general objectives.
SCORES Scores provide informa-
tion on relative stand-
ing of student in group
and give indication of
what student <an do.
High scores c'.n reflect
excellence ¢o. perform-
ance.
GRADES Variability of scores
enables allocation of
grades.
QUESTION Items must match the
TYPE objectives, Jiscriminat-
ing items are not sought.
Items are required to
provide information about
what a student can or
cannot do.
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SUGGESTED ANSWERS

EXERCISE I (1)

CHZ.RACTERISTIC DIAGNOSTIC NORM-REFERENCED
OF TEST ACHIEVEMENT
Purpose To identify a student's To measure the degree to
specific learning which a particular set
difficulties. of abilities is present

in an individual.
Measured against other
individuals).

Ideal spread Not relevant.
of marks

Spread across a range of
scores, from high to low
achievement.

Importance of |[Must be generous but
time limits slowness itself can be
a specific difficuley.

Depends on test specifi-
cations but it is usual
for limit to be
stipulated.

Hazards Inappropriate use of a
student's total mark.

Decisions regarding
achievement dependent
upon comprehensiveness
and quality of test
items.

Since comparisons are
being made between
individuals there can be
no absolute standard.

Uses Identification of areas
in need of remediation.
Making decisioas about
individual instruction.

Selection and
prediction.
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SUGGESTED ANSWERS

EXERCISE I (2)

CHARACTERISTICS

RORM-REFERENCED TEST

CRITERION-REFERENCED TEST

USES

As a selection device
to select among indivi-
duals competing for
scarce resources (e.g.
places in a medical
scheol). As a means of
comparing an individual
against the performance
of a population (e.g.
I.Q. test).

As a 'hurdle' to decide
whether an individual has
gained enough knowledge
and/or skills (i.e.
achieved sufficient
mastery to proceed to the
next level of
instruction).

CONTENT

Content can be defined
by general objectives.

Content must be defined
by specific (behavioural)
objectives.

SCORES

Scores provide informa-
tion on relative stand-
ing of studen% in group
and give indication of
what student can do.
High scores can reflect
excellence of perform-
ance.

Scores reflect accurately
what students can or can-
not do. Identifying
excellent performance is
often not appropriate.

GRADES

Variability of scores
leads to allocation of
grades.

Grades, except pass/fail,
may not be appropriate.

QUESTION
TYPE

Items which discriminate
between individuals are
desirable as there is
usually a requirement to
compare the performance
of different students.

Items must match the
objectives, discriminat-
ing items are not sought.
Items are required to
provide information about
what a student can or
cannot do.
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CHAPTER II
OBJECTIVES

WHAT THIS CHAPTER IS AB(WIT

This chapter explains the importance of otbjectives in student
assessment.

An introduction 1is given to various types of educational
objectives.

Examples are given of the relationship between the educational
objects:ve and the test item which is written to assess that

objective.

OBJECTIVES

After completing this chapter, you should be able to:

. explain the meaning of the term 'educational
objective'’

know that there are three types of objectives-
cognitive (thinking), affective (feeling), and
psychomotor (doing); and recognise each type

clasgify partirular test items in terms of the
educational objectives they are measuring

understand that objectives have limitations in
gome areas8 of education and explain why this is
80.

INTRODUCTION

An educational objective is a planned outcome which results from
some process of learning. A 'planned outcome' could be the
ability to measure the diameter of a piece of wire using a
micrometer screw gauge. The 'process of learning' which makes
this possible could involve the student receiving instruction
from a teacher and then practising the skill with various pieces
of wire.

However, some educators would see a problem with the above
example in that its level of specificity (detail) is in doubt.
For instance, we do not know how accurate the student must be in
order to be judged as having mastered the objective.
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Educational objectives can, in fact, range from broad statements
(called goals o:r aims) to very precise statements, called

behavioural or specific objectives,

Behavioural objectives are

so called because they specify the performance (behaviour) the
student needs to display to satisfy the objectives.

The levels at which objectives exist can be seen from the

following example.

TO APPRECIATE THE IMPORTANCE
OF SCIENCE AND TECHNOLOGY TO
SOCIETY

whereas

TO UNDERSTAND THE MEANING AND
USE OF SCIENTIFIC HYPOTHESES

but

TO DEFINE THE MEANING OF THE
TERM 'SCIENTIFIC HYPOTHESIS'

and

TO DISTINGUISH BETWEEN CORRECT
AND INCORRECT SCIENTIFIC
HYPOTHESES

is a very broad objectiva of
education, which is better
called an AIM or GOAL

while still a broad statement,
is in a subset of the abcve
aril can be called a GENERAL
OBJECTIVE

are two examples of
BEHAVIOURAL OBJECTIVES arising
from the general objective
above. (Note that they
specify what the student must
be atle to do).

Some educators increase the level of specificity even more by
adding the conditions under which the behaviour is to occur, and
the minimally acceptable performance levels as well.

For example, in Chapter I a highly specific objective was

quoted as:

Students will be able to construct and measure to
an accuracy of 1 millimetre, a pergendicular line
from the apez to the base of a triangle, ixr at
least four out of five ezamples presented within a
30 minute period, using only a ruler, compass ard

pencil.

As objectives become more and more specific they begin to read

like actual tests.

Indeed, some authors refer to 'performance

objectives' when describing any objective which specifies:

. a skill to be performed

. the conditions under which it must be performed

« the acceptable standard of performance to be achieved.

Such an approach is relevant to man, areas of TAFE, especiz.ly
when the aim is to relate a performance test to the real world.
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The example of measuring the diameter of wire can be turned into
a performance objective by prescribing the acceptable tolerance
limits within which the measurement must be made.

PERFORMANCE OBJECTIVE

Skill measure the diameter of a copper wire

Conditions given a length of wire and micrometer screw
gauge

Standard to an accuracy of + or - 0.005 mm.

CLASSIFICATION OF OBJECTIVES

There are a number of systems for classifying educational
objectives, however, this Chapter will consider only the scheme
devised by Bloom and his co-workers (1956).

Thie sysetem hae its critics and is not being presented here
as an ~zemplary method of classification. Tt is8, howevenr,
the best known and moat researched of all the methode and a
major advantage 18 that over theé years it has been used to
claseify many thousands uvf test items.

TAFE teachers should eece it as a useful method of
classification but should feel free to modify it as
necesaary to meet their needs.

The system developed by Bloom and his co-workers is called a
taxonomy because it is a system of classification. The taxonomy
tlassifies within three basic areas or domains, namely:

. cognitive
. affective
. psychomotor.

The cognitive domain includes objectives which deal '"ith the
recall or recegnition of knowiedge and the development of

intellectual apilities and skills.

The affective domain objectives describe changes in interests,
attitudes and values, and the development of appraciation.

The psychomotor domain deals with manipulative (motor) skills.
These three domains are sometim=>s referred to as the 3H's; Head

(cognitive), Heart {affective) and Hands (psychomotor) to help
emphasise the distinctions.
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COGNITIVE = THE HEAD = THINKING
AFPFECTIVE = THE HEART = FEELING
PSYCHOMOTOR = THE HANDS = DOING.

Each domain is brcken ¢own into a number of levels as follows:
Cognitive Domain
Knowledge

Comprehension

Application levels of cognitive

Analysis lear.iing

Synthesis

Evaluation

Affective Domain

Receiving

Responding

Valuing levels of affective
learning

Organisation

Characterisation

Psychoiwotor Domain
Reflex movements

Basic~fundamental movernents

Perceptuel abilities levels of peychomotor
Physical abilities learning
Skilled movements

Nondiscursive communication
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A brief outline of the COGNITIVE DOMAIN levels:

i.

ii.

iii.

iv.

'l.

vi.

Knowledge-——the recall of specific or general information,
patterns, structures, or settings.

The ability to recall the namee of different tools

involvees 'knowledge'.

Comprehension—=the 1level of understanding at which aa
individual knows what is being communicated ard can use th's
knowledge in some way.

There are actually three types of comprehension.

The first involves tramslation, that is, putting a
communication into another language.

Reading a graph involilves transglation.
The second type is interpretation.

Reading a paragraph and baing able to identify and
comprehend the major ideae involves
interpretation.

Bxtrapolation is the third type.

Predicting a trend based on a comprehension of the
information provided involvee extrapolation.

Application—=the use of abstractions in particular and
concrete instances.

The ability to predict thz probable result of
introducing a change such as eubstituting one
metal for another in the manufacture of batterics

wnvolves ’aggliaationh

Analysis-—the breaking down of a commanication into its
component parts and understanding of the relationship
between these parts.

The ability to read a report and distinguish faect
from opinion mequires 'gnalysise’.

Synthesis—~the arrangement ari combination of pieces, parts,
or elements into a coherent pattezn cr structure.

The skill in writing a report that reguires the
organisation and development of ideas invalves

'eynthesis’.

Evaluation——the quantitative and qualitative value judgments
on factors such as materials, methods, the use of a standard
of appraisal, and :the utilisation of criteria.

The ability to compare two conflicting waye of
ecarrying out a project and judge the advantages
aixd disadvantages of each requires 'evaluation’.

Bloom et al (195€) can be consulted for a more detailed breakdown
of the levels i to vi.
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Cognitive domain examples

The exampies given below are meant to help the reader understand
the Bloom taxonomy. It should be noted that classifyiny items,
other than knowledge items, in this way assumes the particular
answer is not arrived at by recalling something already taught.
What can involve 'comprehension' or ‘appiication' for some
students may be 'knowiedge' for others.
Knowledge
K1 The tool ghown in the diagram is

A a stake

B a bouseing mallet

c a pinch bar

D an anvil

(Answer C)

This item tests knowledge of a specific piece of information,
that is, knowing the name of a particular tool.

Comprehension

For questions Cl and C2 consider the diagram which dascribes the
process of fibre board manufacturing.

ii Bales are reduce. P D D D
bemeiom © (% ) @ )
it Fibre is wv?ned and ..
fud ino mixing tank J{;.d i Board is rimmed
! Y d Suction ftter ii Press rolls il Wet mat s cut to size and il Product is packed
iv Additives forms a contl remove moi o lenfm and various surface for detivery
forming & wet fibre mat 1o determined dried in & multi- finishos are thesughout
binder are thickness deck rvon applied to meet Austala
m.xed with and density marketing )
water 10 lorm | l I reyuiremsnts {
a slurry FOR':ING FIN!S“O’CING
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c1 Each stage in the process of manufacturing Supreme and
Samson boards has been identified by a number. For
example, I ii 18 the stage at which the 'Loge are
reduced to timber pieces’.
Khich of *he following most accurately identifies the
stages at which water is removed from the material
being processed?
A I ii{, II iv, III i1, III <iii, IV i
B Ir iv, III i1, III iii, IV 1
(o4 Ir iv, III i1, III iii
D IIr ii, III iii.
(Answer D)
This item requires the identification and translation of
information presented in diagrammatic form. It is an example of
the Translation level of a Comprehension question.

c2 Whiech of the following best describes the processes of
manufacturing Supreme and Sameon board?

The processes for manufacturing Supreme and Samson
A are gimilar in most respects

B are simitar but differ mainly in the pulp
preparation stage

c are similar but differ mainly 1in the
finishing stage

D are different in most respects.
(Answer B)
This item requires the interpretation of a communication given in

the form of a diagram. It is an example of the Interpretation
level of a Comprehension question.
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Application

Teachers and curriculum designers have long recognised that
students do not +eally 'understand' an idea or principle unless
they can apply it in a new problem situation. Success with
'application’' questions, therefore, implies the student has
understood the topic concerned.

Consider the following item:

APP1 A straight etick half in and half out of a bowl of
water appears bent because

A light raye do not travel in a siraight line
in water
B water dropleta 'bend' the light rayse
c light raye change direction elightly when
they go from water to air
D light raye scatter when they enter watenr.
(Answer C)

This item requires the student to explain a new phenomenon—the
apparent bending of the stick—in terms of a known principle,
that is, the diffraction of 1light.

Note:
In order to classify APPl as an ‘application® question it is
necessary to assume the student has not been taught the

answer. If the reason for the stick appearing bent has been
taught then this becomes a 'knowledge' question.
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For APP2 consider the following diagram of a sewerage system.

UPSTREAM
VENT
SOIL l I WASTE
PIPES PIPES
\___ HOUSE DRAIN
AW
I . RETICULATION OR BRANCH MAIN SEWER 11 ‘
—
] .
Il
TO TREATMENT ‘ MAIN SEWER ‘ ‘

SEWERAGE SYSTEM

4PP2 If faulte or blockages in the system can occur at
points I, II and III, whiech of these i8 the
responsibility of a plumber employed by a householder

A all of I, II and III
B I and II only
c I only
D none of I, II or III.
(Answer D)
This item requires -he application of a general rule or

procedure; it is also arguably an 'interpretation' question,

however, the rule of thumb for classification is to accept the
higher level.
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APP3 In the following diagram, if the length of PQ ig 3
metres and the roof slope is 212 80', what ie the

length of the half span?

Length of common rafter

P Roof §Iope
Rafter
overhang )\ 21° 80" \'
\/ L —~ Top wall plate
I Half span ~

z Birdsmouth notch not
greater than V5 rafter thickness

COMMON RAFTER

This item tests the ability to apply the laws of trigonometry to
a practical situation.
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APP4

1984
Vay

10

15

18

23

25

28

30

Enter the following transactions into the journal and
iedgers (general and subsidiary) of J. Chaston.
Balance the accountsg, prepare a trial balance and
debtors’ and creditors’ schedules at 31 May 1984.

J. CHASTON

Commenced business with the following assets and
liabilities:

Debtors $700; Butidings $4,500; Stock §540; Bills
receivable $400; Office furniture $370; Creditors $580;
Bank overdraft $800; Bills payable 8100

Debtors - W. Hall 8250, W. Lofts 8175, J. Gill 8275
Creditcrs - G. Collis 8320, C. Stewart $260

Cash sales $140 (CRS)

Credit purchase from B. Gill $300 (Inv.91)

Gill charged $10 cartage on purchase on Invoice 91

Paid advertising $60 (Ch. 31)

Cash sales $640 (CRS)

Loan from R. Crowe 81,000 - Received

Credit sales to J. Miller $250 (Inv. 21) and B. Cozx
8145 (Inv.22)

Proprietor drew cash for own use $50 (Ch. 32)

Goods returned to us by Miller $25 (Correction note 39)
Cash sale to G. Reveruazai $440

Paid insurance $75 (Ch. 33)

Credit purchasee from Collis 8100 (Inv. 17) and P.
Barry $88 (Inv. 31)

J. Gill paid ug $143 and we allowed him 87 discount
(Ree. 41)

Paid office expenses $55 (Ch. 34)

We returned goods to Collis $15 (C/N 40) and Barry $810
(C/N 71)

Bought furniture for office from J. Bennett for 890
cagh (Ch. 35)

Credit sale to J. Gill $70 (Inv. 23) and J. Goold 895
(Inv. 24)

Allowance to Goold for overcharge 815 (C/N 40)

Paid interest on loan for May 85 (Ch. 36)

Hall declared bankrupt and caen pay only 50 cents in 8-
balance written off (Rec. 42)

Cash purchassze from J. Greenwood $80 (Ch. 37) and S.
Silvan 8200 /Ch. 38)

Cash eales 8475 (CRS)

Paid Collis 8275 and he allowed us 815 discount (Ch.
38)

Cox settled hie debt in full by paying us $138 (Reec.
43)

This question requires the application of principlies of
accounting to a new or unique situation.
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Analysis

Analysis emphasises the breakdown of information into its
constituent parts and the detection of the relationships of the
parts and the way they are organised.

ANl Light hae the characteristics of a bullet and a wave.
Which one of the following is evidence of the wave
characteristice of light?

A light can be reflected by a mirror

B a beam of light spreads out after passing
through a small opening

c light causes a current to flow in a photo-
electric cell

D light carries energy
(Answer B)
This item requires the student to infer a relationship between a

physical property-—wave motione—and a condition that must
result—diffraction.
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Question AN2 refers to the following information

CLASS C FIRES

CLASS C fires involve live electrical equipment guch as
light fittinge, motors, generators, cables, wiring,
switchee, switchboards and electronic equipment.

Blanketing, or smothering the fire to exclude oxygen is the
most aejfective way of extingutshing Class C fires.

Vapourising liquid (Bromochlorodifluoromethane, BCF), dry
powder chemical and carbon dioxide (002) extinguishere are
effective in putting out Class C fires.

WARNING:

The vapourising liquid gives off tozxiec gases
when in contact with fire. Take care with
such equipment when used in confined spaces.
Wear proper equipment, or ensure proper
ventilation.

The extinguishing agent used must be a non-
conductor of electricity in order to avoid
shock and further damage to equipment.

Never uge water, or foam extinguishers, on
Class C fires.

AN2 Assuming you have suddenly come upon a fire which is
burning strongly in a large switchboard attached to the
wall in the switchboard room of a bloeck of offices.

You have at your disposal only four items:
I a fire blanket

II a BCF extingutisher
III a 002 extinguisher

Iv a foam extinguisher.

Based on the information provided, which of the
following would be the most appropriate to extinguish

the fire?
A open doors and windows and use I
B close doors and windows and use II
c open doors and windows and use II or III
p elose doore and windows and use IV.

(Answer C)

This item requires the student to understand and analyse the
interrelationsliips between the points made in the information

supplied.
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Synthesis

Synthesis

is the putting together of parts to make a whole.

Most essay questions fall into this category—it is rare for an
objective multiple choice question to qualify for the synthesis

level.

S1

This item
action to

S2

Compare and contrast the first aid procedures you would
use in treating a person who had been badly burnt on
the arm by hot aeid and was at the same time

uncongcioué as a result of inhaling the acid fumes.

tests the ability of the students to develop a plan of
satisfy two sets of conditions.

Below are partially completed drawings of a split
bearing house.

Referring to the sectional side view and shaft detail,
and to data on relevant parts, complete the drawings by
adding a third view showing all ixiernal details of the
housing only.

Completely dimension the drawing. Label third view and
show any miesing details, dimensions, cutting planes
and surface tezture symbols where required.

N7 Q!

N

®
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J.Le P.B. R.K. PB - 7

This item requires the development of a plan to satisfy a set of
prerequisite conditions.

Bvaluation

Evaluation is about making judgments. It can involve some
combination of all the other behaviours of Knowledge,
Comprehension, Application, Analysis and Synthesis. What is
added are criteria involving values. Evaluation is a link
between the cognitive and affective domains but with the emphasis

on the cognitive.
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E1

It may be worthwhile for the manufacturer of business
goods *o use space in magasines specialising in current
affaire in order to have the opportunity to reach those
readers who as buainees people are iaterested in buying
the manufacturer's product. Consider each of the
following business goods. Tick (¥) box A o~ B opposite
each product as follows:

4 if such an approach would appear to provide enough
worthwhile coverage to justify the expenditure;

B if such an approach would not be likely to reach
enough good prospects to justifu the expenditure.

A B
Holden car [] []
National rock drille (mining industry) [J E]
IBM typewriters M| M|
Ruckner taztile machines C] []
Xerox Bond Paper. EJ E]

This item involves judging an approach to advertising in terms of
a particular criterion.

E2

A home owner has a room with a stained pine floor which
ig in good condition. She needs to decide between two
floor treatments=—polishing with a floor wazx o+
painting with a clear epoxy resin.

For each of the qualities listed telow check () which
treatment is sguperior. If there ie no difference
between treatments do not cheek a boxz.

Quality TREATMENT
Polished Painted

resigtance to geratching
resistance to sunlight
overall appearance

safety when walking over
surface

frequency of treatments
over year

OO OooOooag
OO0 O0O0oaog

cheapness of treatment

This item involves making a number of judgments against a set of
given criteria /[qualities).
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The two sections which follow introduce the different sub-
divisions of the Affective and Psychomotor pbomains. No items are
prcvided in these sections. Chapter III, however, contains a
numher of items from these two domains.

Affective Domain
The s:.ub-divisions of the affective domain are:

i. Receiving—the scensitivity of the learner %:c the
existence of certain stimuli. This level of affective
learning includes three categories:

(a) awareness
(b) willingness to receive
(c) controlled or selected attention.

ii. Responding—the active response of the student to
stimuli. This level of affective learning has three
sub-categories:

{a) acquiescence to respond
(b) willingness to respond
(c) satisfaction in response.

iii. Valuing-——the development of an attitude toward a
stimulus by the student. The pracess of valuing is
further divided into:

(a) acceptance of value
(b) preference for a value
(c) commitment to a value.

iv. Organisation—the level of affective learnirg at which
the student begins to build a value system. This
category is subdivided into:

(a) conceptualisation of a value
(b) organisation of a value system.

v, Characterisation of a Student's Value Complex—the
organisation of a student's values into some kind of
internally consistent system. This level of affective
learning is divided into:

(a) the development of a generalised set

(b) the characterisation of a value system having as
its object all that is known or knowable.
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Psychomotor domain

The subdivisions of the psychomotor domain are:

i.

ii.

iii.

iv.

vi.

Reflex movements~involuntary movements of the vody
which are functional at birtn and develop with the
maturation of the individual.

Basic-fundamental movements—inherent movement pattarns
which form the basis for specialised complex skilled
movemants.

Perceptual abilities-—ways in which stimuli are
responded to by the brain centres when the learner is
making a response decision.

Physical abilities—=the functional characteristics used
when an individual makes skilled body movements.

fkilled movement—the result of acquisition of a degree
of efficiency when performing a complex movement task.

Nondiscursive communication——communication by body
movements rather than by spoken or written language.

USEFULNESS OF BEHAVIOURAL OBJECTIVES

Educational objectives specify the planned outcomes of some
process of learning. As such they identify the purpose of
instruction to both teacher and student.

The main values of clearly stated, unambiguous objectives are
that they enable:

the teacher to know what content to teach and tc what level

of detail
- the students to know what they are expected to be able to do
following instruction

. the test developer (usuvally the teacher) to know what type
of questions are appropriate to assess whether or not the
students have mastered the objectives.

In most TAFE courses objectives can be partitioned into three
components, namely:

. performances
. conditions

. standards.
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These three components are variously described by other synonyms
in the literature as reported by Swezey (198l1) in Table 1.

Table 1

SYNONYMS FOR COMPONENTS OF AN OBJ?CTIVR

Per formance Conditions Standard
. Activity . Test condition . Criterion
. Action « Required equipment . Cut-off
-~ Skill . Required facilities . Passing grade
- Knowledge - Required personnel - Requirement
. Response . Required materials . Go, no-go
. Task - Environment standards
. Reaction . Set-up

. Job condition

LIMITATIONS OF BEHAVIOURAL OBJECTIVES

The following quotation is taken from an article by Lacey and
Lawton (1981) in 'Issues in Evaluation and Accountabili:c. . It
sums up the substantive criticisms of the objectives approach to
education. Put most simply the authors are saying objectives
take the art and heart out of teaching.

The behavioural objectives approach rests on the
assumption that for all teaching and learning
situations it is possible and desirable to specify in
advance the precise changes which will be observed (and
measured) in pupil behaviour. The essence of a
behavioural objective is that it must be a pre-
specified change in pupil behaviour which is testable
and measurabla. One major objection to this is that in
some kinds of learning situati~ns it is neither
possible nor desirable to predict pupil responses: in
an English literature lesson, for example, the teacher
must have ideas about the kind of response which he
hopes for as well as those he would find disappointing,
dbut these are not precise changes in beraviour—each
individual's response to a work of art is unique.
Similarly, in a history lesson, there is often no one
right answer to a question-—a pupil's response has to
be rated according to several different criteria such
as knowledge of the evidence, ability to evaluate the
evidence and draw conclusions from it, ability to argue
logically, etc. These may be regarded as general
objectives, but they certainly do not qualify as
precise behavioural objectives. Many would argue,
however, that without such practices education would be
greatly impoverished. (p. 230)
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The reader's attention is drawn, in particular, to the relevance
of the above criticisms to the problem of measuring attainment in
the affective domain. Objectives related to such things as
tolerance and community spirit can be likened to the history
example. Reducing such things to observable behavioural changes
may distort and trivialise the whole educational process.

These limitations apply in varying degrees across TAFE. They are
most valid in the traditional ‘arts' subjects 1like English and
history and also in TAFE subjects which have aesthetic components
such as drawing and design. However. the limitations referred to
apply more to teaching than testing. There is no need for
testing objectives to be constraining. The percipient English
teacher can, for example, test in such a way that unique
responses to essay questions can be suitably rewarded.

Clearly many TAFE subjects are, of necessity, structured around
sets of performance objectives which involve varying mixes of
cognitive, affective and psychouwotor skills. what TAFE teachets
must appreciate is that objectives need to be considered as a
part of the educational process. Their usefulness is intimately
bound up in such things as the subject matter and teaching
approach.
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EXERCISE II (1)
CLASSIFIC/TION OF OBJECTIVES

Listed below are fifteen educational objectives.

Identify the domain to which each belongs by writing the letter
C, A or P alongside (cognitive = C; affective = A; psychomotonr =
P).

OBJECTIVE DOMAIN

1. Displays proficiency in the use of refrigeration,
engineering and other hand tools

2. Keeps work place neat and tidy

3. Calculates swept volume of a car ~ylinder given
stroke length and diameter of bore

4. Writes names of all parts of an electric motor

5. Writes comprehensive reports based on field
observations —

6. Completes additional non-compulsory assignments

7. Solders together two sheets of galvanised iron
after being shown once

8. Estimates the costs of labour and materials
involved in constructing a three bedroom house
given plans and specifications

9. Completes jobs in a methodical and efficient manner

10. Judges the comparative effectiveness of alternate
solutions to practical problems of land use

ll1. Plans menus to meet pre-determined budget require-
ments

l12. Prepares company financial statement for inclusion
in published annual reports

13. Uses the tools of the trade witi. perfect ease
l14. Works effectively without direct supervision
15. Mixes paints to match faded colours of automotive

vehicles so that they are indistinguishable to the
unaided eye. —
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EXERCISE II (2)

CLASSIFICATION OF QUESTIONS BY OBJECTIVE

Read the following questions and classify each one according to
the cognitive objective you believe it is testing.

1.

The most suitable method of joining aluminium sheeting and
tube is by means of:

A Fusion welding Cc Argon arc welding
B Brazing D Soft soldering.
(Answer C)
Objective _

If an electric refrigerator is operated with the door open
in a perfectly insulated sealed room, what will happen to
the temperacure of the room?

A It will rise slowly Cc It will drop slowly
B It will remain constant D It will drop
rapidly.
(Answer A)
Objective

Three wires in a lead from an electric plug are 'colour-
coded' as shown in the diagram. Which wire comes from

EARTH?

A Brown Cc Green and Yellow
B Blue D Either Blue or Brown
but not green and
yellow.
(Answer C)
Objective

GREEN AND
YELLOW

Ve
BLUE BROWN

INTERNATIONAL THRZE CORE LEAD
CODING
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The discs in the human spine are easily damaged if they are
stressed while the back is bent. The spine resists damage
best when it is held straight and rigid so that it is braced
by the back and stomach muscles. The most povwerful muscles
that can be used for lifting are in the thighs and buttocks.

Based on the information provided, which of the diagrams
best represents an incorrect lifting position?

A I only C III only
B II only D I, II and III.
(Answer A)
Objective

Explain in note form the sequence of steps you would carry
out to revive an injured person who has a heartbeat but is

not breathing.

Objective
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soup bowl no.2

L

6. A soup bowl is floating in a kitchen sink as shown in the
diagram.

If a second bowl is placed inside the first, what happens to the
level of water in the sink?

A It drops slightly C It remains the same
B It rises slightly D A, B or C can be correct
as it depends upon the
size of the second bowl.
(Answer B)

Objective
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SUGGESTED ANSWERS—EXERCISE II (1)

OBJECTIVE DOMAIN

1. Displays proficiency in the use of refrigeration,

engineering and other hand tools P
2, Keeps work place neat and tidy A
3. Calculates swept volume of a car cylinder given

stroke length and diameter of bore Cc
4. Writes names of all parts of an electric motor (of
5. Writes comprehensive reports based on field

observations c
6. Completes additional non-compulsory assignments A

7. Solders together two sheets of galvanised iron
after being shown once P

8. Estimates the costs of labour and materials
involved in constructing a three bedroom house

given plans and specifications c
9. Completes jobs in a methodical and efficient manner A
10. Judges the comparative effectiveness of alternate

solutions to practical problems of land use c
1l1. Plans menus to meet pre-determined budget require-

ments c
12. Prepares company financial statement for inclusion

in published annual reports (o
13. Uses the tools of the trade with perfect ease P
14. Works effectively without direct supervision A

15. Mixes paints to match faded colours of automotive
vehicles so that they are indistinguishable to the
unaided eye. (o]

(Adapted from New South Wales Department of TAFE. Developing a
undated

IAFE syllabus using aims ang objectives. Sydney:
(ppo 97“‘98) .
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SUGGESTED ANSWERS—EXERCISE II (2)

QUESTION COGNITIVE OBJECTIVE

KNOWLEDGE (of methodology)
COMPREHENSION (interpretation)
KNOWLEDGE (of conventions)
COMPREHENSION (translation)

SYNTHESIS

AN U W N

APPLICATION.
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CHAPTER III
TYPES OF QUESTIONS

WHAT THIS CHAPTER IS ABOUT

This chapter has two purposes—to describe briefly some of the
types of questions commonly used in classroom tests and to make
you aware of the particular features of each type. Each question
type is presented in a way that enables you to know under what
circumstances it should be used and to know what factors to
consider when the question is being prepared.

OBJECTIVES
After completing this chapter you should be able to:

. deseribe the types of questions most commonly used
in assessing student learning

predict which type of question is most appropriate
for assessing a particular learning outcome

know the guidelines for preparing the different
types of questions.

TESTS, QUESTIONS AND ITEMS

Tests are usually made up of a number of individual questions or
items which must be answered in a specified time. In this
chapter the terms test question and test item will be used to
mean the same thing, although the term item has become the more
commonly accepted.

DIFFERENCES IN OBJECTIVITY OF TESTS

The more 'objective' the test question, the less judgment that
needs to be exercised in deciding if the answer to that question
is correct.

A tick (/) in the box [T], rather than box[F], to indicate the
answer to a TRUE/FALSE question is TRUE provides a situation
which requires very little judgment on the part of the teacher.
Tests made up of TRUE/FALSE items are therefore highly objective.
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The difference in 'objectivity' of different test types can be
seen in Figure 1.

AMOUNT OF JUDGMENT REQUIRED IN ASSESSING THE STUDENT'S RESPONSE
very little some a great deal of

judgment judgment judgment
] I [ l I g
multiple- sentence short- structured open-ended

choice completion answer essay essay

test test test
OBJECTIVE SUBJECTIVE
TYPE OF TEST

Figure 1

The diagram makes one point particularly clear. Scoring each
type of test requires different amounts of judgment by the
marker.

It is important to appreciate that, when an overall view of
testing is taken, no one test type has any special advantage over
another. As will be shown later, deciding what is best depends
on the circumstances.

The time required to prepare and mark a particular test is often
an important consideration in what types of items are used.

MAKING GOOD USE OF AVAILABLE TIME AND RESOURCES

Too often teachers do not use the most appropriate test items
because either they do not have the necessary skills to produce
good items, or they woiry about the time it will take to prepare
a good test. However, teachers usually do have enough time to
make assessments, their problem is more one of knowing how to use
the time to the best advantage.

Congider this ezample. A teacher wishes to check that his
or her gtudents are able tc recall a series of facts, such
as dates, names, formulae, ete. There is little doubt that
the most efficient way of making this check is to use a set
of objective tests items (e.g. true/false or multiple~-choice
items). However, the writing of such items takes time and
many teachers find this daunting, seo they tend to use an
eggay or similar test.
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The essay test, apart from taking a long time to mark, also
introduces the additional problem of the teacher having to
interpret exactly what the students meant by their answers.
Interestingly, the additional marking time wnsually
approximates to the time it would have taken to prepure an
objective test.

In fact when the time taken to construct a test is considered the
situation depicted in Figure 1 is reversed to that shown in
Figure 2.

AMOUNT OF TIME REQUIRED TO CONSTRUCT DIFFERENT TESTS

long time moderate time little time
multiple- short-answer open-ended
choice test test essay

OBJECTIVE SUBJECTIVE

TYPE OF TEST

Figure 2.

And what is probably more important, the objective test can be
reused with another class at another time. When this is done the
time saved by the teacher can be considerable.

A lack of teacher skills in item writing can be partly reduced if
collections of good test items are available. These collections,
called item banks, can be used to select suitable items.

Item banks

An item bank is a collection of questions held in a system of
storage (bank) from which the items can be readily retrieved.
Each item is classified in such a way that it is possible, after
specifying the type of item needed, to withdraw a suitable one
from the bank.

In its simplest form the bank can be a box of cards with
individual items written on individual cards and suitably
classified. More elaborate banks can involve the use of a
computer which not only stores items but has the added advantage
of maintaining item statistics. That is, the computer can print
out information on individual questions, such as what percentage
of students get a question correct each time it was used, and how
difficult it was in comparison with other questions used in the
same test.
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TYPES OF TEST QUESTIONS

In practice, test questions do not always fall into easily
identifiable categories. However, to make the following
presentation clearer, the various types have been grouped
together as set out below.

. Practical Assessaments—in which the student performs some
practical task based on workshop or labozatory practice.

. Project or Pield Work Assignments—in which the student
completes some long term activity resulting in a report,
model, large scale construction, etc.

+ Written Assessments—in which the student produces a written
response (varying from writing an essay to marking a box) to
a question based on some aspect of learning. 1In the jargon
of the testing industry these are often called ‘paper and
pencil tests'.

- Oral and Listening Assessments—in which the students'
speaking and listening skills, as they relate to an area of
study, are being assessed.

- Special Purpose Assessments—in which novel or unusual test
forms are used.

Practical assessment

Practical assessments involve the student performing some
manipulative (hands-on) task in a college workshop or laboratory
situation. Practical tests are usually done under supervision.

Examples of practical tests

. Given three unknown sgolids A, B and C, parform
experiments to determine the solubility of each in
water and in aleohol

- Make a loaf of bread from the ingredients you have been
given

- Use the tools and materials provided to build a wooden
file box.

Although practical tests are traditionally used to assess manual
(psychomotor) skills, such as athletic skills or typing skills,
their great advantage is that they can also be used to measure
abilities from the cognitive and affective areas. A properly
designed practical test can assess in all three domains. A full
explanation of the difference between the cognitive, affective
and psychomotor domains is provided in Chapter II. Put simply:
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. the cognitive domain deals with knowledge and intellectual
abilities (i.e. thinking)

. the affective domain deals with attitudes and values (i.e.
feeling)

. the psychomotor domain deals with manual skills (i.e.
doing).

Because practical assessments can be used to assess in all three
domains they have much to recommend them. There are, however,
particular features which require careful consideration:

Mastery over time

When students are required to perform experiments, observations,
etc. in fixed time periods (i.e. under test conditions), this is
usually an artificial situation. A single experimental test, a
demonstration, etc. is not typical of real life. A cook is not

judged on a single dish!

With most skills, the teaching process requires that students
make several practice (training) attempts before they master a
skill. Some students are slower learners than others and
therefore if students are tested after, say, four practices, some
will show mastery of the skill while others may still not have
mastered that skill. However these 'non-masters' may eventually
perform better on the skill than those students who mastered it

more qQuickly.

Teachers should allow an adequate number of practice attempts
before they finally test to determine if a student has mastered a
particular skill.

Assessments can also be made on practice attempts but these
should only be usged for informing the teacher and the student on

progress in mastering the skill.

Objectives and record-keeping

Practical assessment is best done on repeated occasions over a
period of time and requires

. a clear statement of the skills being tested.

. maintenance of careful records showing the performance of
individual students on the skills.

Quality of workmanship and use of standards
i Specification of quality

Where a practical exercise involves the production of a precisely
defined result it is possible to establish acceptable margins of
error.
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Exarnle: Assessing the production of a chemical from a
known starting amount.

After such an exercise has been completed, the
yield of pure chemical is measured and marks
allotted according to gome predetermined rule such
ag:

Yield of Pure Product Number of Marks
X of possible yire

§r-270
10=-97
110=-89
'0=-79
60-69
below 60

S MWKty

In a similar way, a micrometer can be used to check tolerances
achieved in an exercise in metal cutting and marks awarded
depending on the amount of deviation from the ‘ideal'.

ii Comparison with samples

Where a practical exercise involves a product that cannot be
measured with such things as a micrometer or a beam balance, it
may be possible for a panel of experts to agree upon a graded set
of examples to guide the assessor.

Use of checklists

There is a need to have checklists to assess some types of
practical work, and to use these periodically. These checklists
should consider such things as:

i approach to the task

- ability to devise a solution, plan of the work

. dinitiative
. ability to give and receive instructions

ii handling equipment

. thoroughness
. accuracy
. cleanliness, tidiness

iii recording observations

. legibility
. checking
. correcting

iv translation of data

. accuracy of calculations
. preparation of report
. graphing.
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Note that these points involve thinking (intellectual) skills and
attitudes as well as manual skills. Each can be assessed using a
simple five-point scale of 5 to 1 or A to E.

For example, in assessing the way a student handles
equipment when making bread, or preparing a meal the
two extremes would be:

A checks that equipment 4ig clean; lays
equipment out in convenient way; shows
congiderable s8kill and accuracy in making
measures, transferring contents; well
organised, plans ahead; works quickly; cleans
up thoroughly on completion.

E fails to ensure equipment is clean; <8
disorganised in Llayout of equipment; 1is
clumsy, careless and inaccurate when making
measures, transferring contents;
disorganised, no planning; works noisily,
ineffieiently; faile to clean up on
completion.

Student self assessment

Often it is as important for students to be able to assess the
standard of their workmanship as it is to be able to produce a
quality product.

When it is possible to provide a set of reliable criteria, the
student can be required to assess his/her own product. 1In at
least some cases the student assessments should be check:d by the
teacher. Care must be taken when using this system to ensure
that the mark/re-mark agreement of student and teacher using the
assessment scheme is high so the teacher is confident that the
student can assess accurately.

Project and field work assignments

Project and field work differ from practical work largely in
terms of the environment in which they take place. They are
often done outside the college and time allocations are usually
generous, or should be. They also normally require a lot less
teacher supervision.

Ezamples of projects and field work

« Survey the neighbours in your street to find
out their attitudes to smoking and alcohol.

« Measure the flow of traffic past your house
between 7.00 p.m. and 8.00 p.m each day for a
week and ezxplain the reasons for any
variationeg Yyou observe.
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Scope of activities

A project is in effect a large-scale practical exercise from
which time constraints have been largely removed. A very wide
range of work is covered by the term ‘project' and it can involve
activities such as

» collecting and analysing data
. engaging in open-ended experiments in a laboratory
- making complete objects or parts of a larger project
. identifying and trying to solve problems.
Choosing projects and field work assignments

It is an advantage if students have some part in selecting their
projects (perhaps from a list drawn up by the teacher). Because
of the considerable effort that needs to be put into successfully
completing this type of work, the element of student choice and
hence student interest and satisfaction are impor tant.

Group work

The various activities which make up project and field work
assignments may be performed by individuals or by grcups. Just
which alternative is used needs to be taken into account when
assessments are made.

Interim reports

Most project work tends to emphasise the finished product at the
expense of the processes that have gone into achieving that
product. Every effort should be made to assess the process
skills even though this can be difficult, particularly if the
work is being done in different places. One way to assess
Process is to call for interim progress reports, to initiate
discussions with students, and to use a simple checklist to
summarise how an individval is progressing.

Role of teachers

It is possible to take two rather extreme views of the teachers'
role in project work. They can either provide the students with
no help at all or alternatively treat the task as a largely
teacher dominated exercise. Neither of these approaches is
particularly productive and what is wanted is a balance between
the two alternatives where the teacher acts as an important
resource while encouraging students to work on their own as much
as possible. .

Resources
Good project work rarely occurs if the environment has inadequate

resources. Therefore tasks set or chosen must be realistice-the
teacher has an important role in deciding what is possible.
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Assessing for understanding

In many projects it is inevitable that the students will have
obtained help from a variety of sources, e.g. textbooks, parents,
other students etc. Waat therefore becomes important in
assessing project work is finding out whether the student
understands what he or she has done. Oral assessments are a
useful way of finding this out. (See page 74)

Exercise III(3) on page 80 provides an example of project
assessment.

Written assessments

The types of written assessment items used in TAFE range from the
highly subjective to the highly é¢bjective—from items in which
the students write an essay to those where they simply write a
letter or tick a box.

The categories of written assessment items which will be
considered in this section are:

Essay
C*ructur ..
Short An
Multipiea
True-Fcls
Matching .

This is by no .» the cmplete set of written items used in
assessment; howe.<r, it Jdi.s give the more commonly used ones.
Readers intérested in exploring other types should consult some
of the texts on test construction listed in the references on

page 77.
Essay questions

Essay questions are also known as 'extended response' and ‘open
ended' questions. The characteristics of the essay are its
emphasis upon freedom of expression and creativity as well as
upon depth and scope of kncwledge. Hence, essay questions are
usually used for measuring higher order cognitive abilities; for
example, a studen*'s abiiity to focus his/her knowledge on a
problem, to relate and integrate relevant data, and to organise a
coherent response.

The more creative forms of essay writing have limited
applicability in many TAFE ar~as but teachers should not dismiss
this form of assessment lightly. Creative writing can be a
powerful source of stimulus for other classroom activities. A
poetry writing assignment for the plumbing apprentices could
brighten up an otherwise dull day although such an activity
should not be attempted by the faint-hearted.

In essays with less emphasis on free expression the expectations
are for an crganised and reasoned argument on the set topic.
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Open-ended Essays

Example I:

Describe the methods used in larger factories to

correct metal distortion resulting from flame

cutting.

Example II:

Describe the design and operation of sprinklenr

systems installed to extinguish fires in office

buildinge. Include in your answer details of the

systems triggered by melting solder and breaking

glass.
Essay questions that are not well constructed typically give the
student very little indication of what is required in answering..
For example, the essay question, 'Discuss the safety requirements
of workers in the metal trades industry', could be answered by
writing a book. Questions like this create problems for both the
student and the teacher. Both have to make judgments of what is
an appropriate or satisfactory answer.

A suggested list of abilities that can be usefully assessed by
essay questions include:

. explaining a cause and effect relationship
+ describing applications of principles

+ Ppresenting relevant arguments

. formulating tenable hypotheses

. formulating valid conclusions

. stating necessary assumptions

. explaining methods and procedures

. describing the limitations of data

+ producing, organising and expressing ideas
. integrating learning in different areas

« creating original forms (e.g. describing an experiment)
» evaluating the worth of ideas

. selecting important facts and ideas.

(From Gronlund, 1976)
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ERIC

Aruitoxt provided by Eic:

Guidelines for preparing essay questions

If you choose to use an 2xtended-response essay question you
should be careful to ensure that:

i

ii

iii

iv

vi

vii

viii

ix

students are not being required to simply recall
knowledge or information they have 1learnt. (An
objective type of test will be a better way of doing
this.)

students know what is expected of them. The choice of
the lead word is particularly important: 'Describe!
and 'Discuss' are very general words and usually allow
for broad answers. ‘'Explain' is more specific, and
'Explain the relative contributions of . . . ' even

mere so.

in answering tne question the student will be able to
show his/her ability to describe, analyse, argue,
synthesise and summarise. It is in assessing these
abilities that an essay question is particularly
appropriate.

if the essay is testing language skills, then some
guidance should be given of the range of responses
required. For example, the question should clearly
indicate whether narrative, descriptive, argumentative,
etc., answers are required.

if aspects like spelling, punctuation, <ontent,
clarity, sequence, style, etc., are being mark-ad, then
this should be made clear to the student.

the student should know how much time there is to
answer. Particular care must be taken tO ensure that
the question can be satisfactorily answered in the time
available.

Note:

. Points iv, v and vi sll relate to the DIRECTIONS
FOR ANSWERING which should be a preamble to any
test.

the item does not begin with the words 'What', 'Who!,
or 'List', as these do not usually require more than a
short response.

unless what is being measured is an attitude or the
defence of a position, do not ask: 'In your opinion'
or 'What do you think'.

the question is 'tested' by writing an ideal answer ¢t
it. This allows the test constructor to check on the
reasonableness of the question and the adequacy with
which it is stated.
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If possible, have someone else who should be able to
answer the question try to answer it. Comparison of
the two answers should show up any weaknesses in the
question or suggest additional ways of improving it.

Criteria for marking should also be prepared at the time the
questions are written, This means writing down what things will
be rewarded and what things will be penalised. Different
weightings are usually applied to diff<rent points made in an
answer—the 'ideal answer' referred to in ix of the above
guidelines is a good starting point for establishing the criteria

fer marking.
Structured essay questions

Structured essay questions are one way of removing any doubt the
students may have about what is required of them. A good
structured essay presents a well-defined task that improves the
reliability of marking while at the same time allowing the
students sufficient freedom to organise and express their
thoughts. The form and scope of answers are limited because
students are told specifically the context that their answers are
to take.

Structured Essays

Example I:

With the aid of a diagram, explain the operation
of the soda-acid type of fire extinguisher. Label
the diagram. Write the equation(s) showing the
reaction that takees place when the extinguisher is
put <into operation.

Example II:
Four of the methods used to correct distortion of
metale after flame cutting are:
« hydraulic presees
« beam benders
. 8tretching by hammer blows
« contra-heat.
Congider the use of these methods in typical jobs
and explain their usefulness in terms of:
. the availability of equipment
. metal thickness
. Llikely damage to materials and

. the amourt of time taken.
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Guidelines for preparing s®ructured essay questions

If you choose to use a structured-response essay guestion, you
shcould:

. avoid lengthy explanations of what is required; structured-
response questions often become too wordy in an attempt to
clarify what is wanted.

The points made under Guidelines i to ix should also be
considered.

Short answer questions

Short answer questions are simple direct questions which can be
answered by a number. a word, a short phrase or, at the most, a

sentence or two.

Included in this group are sentence completion (or missing word)
items and cloze items. The term ‘cloze' comes from the idea of
closure in psychology. Closure refers to the human tendency to
fill in or complete something that appears to be incompleti. For
example, 'By eliminating every fifth in a sentence and

the students t¢ write the missing word, we get
an accurate idea how well the 