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SUMMARY

In the present study the occurrence and the possibility 
of inducing "test-wiseness” have been studied. The study 
has been cross-sectional and has been carried out in 
grades 6 and 9 in the compulsory school and in grade 3 
in the "gymnasium”. Two experimental multiple-choice tests, 
one correctly constructed (PART I) according to existing 
item construction principles and a parallel version to 
this but imperfectly constructed (PART I') and a control 
test (PART III were given under two different instructio
nal conditions, viz. "neutral” and "reinforced” instruc
tion. The results showed among other things that students 
who took the imperfectly constructed test (PART I') achie
ved better than those who took the correct one (PART I). 
With the "reinforced" instruction this difference was 
still more expressed. An ANOVA showed that no significant 
interaction between the main effects of "Test” and of "In
struction” existed. An ANCOVA with the result on PART II as 
control variable showed that received differences in test- 
results between groups with different experimental tests 
were.not a reflection of actual differences in knowledge 
between the students. Finally, some implications of the ob
tained results are discussed. Among other things some re
commendations for item construction and test use are given.
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The question of how a measuring instrument is to be construc
ted so that an examinee's test result will be in accordance 
with his or her capability has, during the last decade, at
tracted a growing interest from researchers. The complexi
ty of this topic, which has lead to the fact that every in
dividual study is capable of dealing only with minor, limi
ted problems, is probably the main reason why there is still 
a need of further research, before all the operating va
riables are known, and before they can be controlled.

It is primarily problems in connection with, on one hand 
the item-construction, and, on the other hand, the actual 
taking of the test that have been focused in research studies. 
The fact that it has been necessary, due to practical reasons, 
to divide the problem area into minor parts, does not mean 
that the construction of a test, its administration, and 
its use are independent of each other. This means that when 
evaluating you cannot justify or correct mistakes made du
ring the administration or when constructing the test.

Existing rules or principles for the construction of multiple 
choice questions have mainly been proposed, upon rational 
considerations, by experienced test constructors. The first 
systematized directions date from the 1930’s (Ebel, 1951,; 
and Wesman, 1971), but it is only recently that this domain 
has been subjected to a more allround and comprehensive 
treatment. The fact that the principles mostly are the re
sult of rational consideration, has by many been taken as 
a short-coming. It has e.g. been maintained that the prin
ciples in most cases are not empirically supported (Dunn & 
Goldstein, 1959; Board & Whitney, 1972). A growing interest 
has, therefore, in recent years been devoted to the inves
tigation of what the effects will be if the proposed prin
ciples are not followed when constructing multiple choice 
questions.

Since these principles have not come into existence at 
random, but have been proposed by experienced test construe-
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tors, it may be reasonable to assume that most of these prin 
ciples are the result of an inductive process. If that is 
the case it remains to show that the implications deduced 
from these rules have clear empirical consequences.

The rationale behind the proposed principles is that, with 
the aid of these, and with the essential subject matter know 
ledge it shall be possible to construct a measuring instru
ment with the aid of which it is possible to carry out re
liable as well as valid measurements.

The few studies that have been carried out up to now with 
the purpose of empirically anchoring the rules or princip
les have not brought forward any unambiguous or unanimous re 
suits (see e.g. Dunn & Goldstein, 1959; Board & Whitney, 
1972; Nilsson & Wedman, 1974 a). Differences in e.g. choice 
of principles, type of measuring instruments, and composi
tion of the groups to be examined are plausible reasons of 
the divergent results.

One factor, that is supposed to be able to operate if the 
above principles have not been followed when constructing 
multiple choice items, is test-wiseness (TW). Other common 
denominations for the same thing are ”test-sophistication” 
and "test-manship" (see Nilsson & Wedman, 1974 b for a more 
detailed treatment of the concept "TW" and different defini
tions of it]. "Test-wiseness" is considered to belong to 
"test-taking abilitites”, and it constitutes an un-wanted 
source of variation in the cases when the examinee lacks 
complete experience of the measuring instrument (types of 
items] or when the items are so imperfectly constructed 
that it for some of the tested subjects is possible to get 
the right answer by the help of various tricks.

Moore (1971] has found that pupils lacking experience from 
analogy tests are seriously handicapped, compared with 
others who have such an experience. The same observation
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has been made by Erickson (1974) with reading-comprehen
sion-tests. Preston (1964) has showed that pupils, regarded 
as very good at reading-comprehension-tests were able to 
mark the correct answers in a reading-comprehension-test, 
without having read the text on which the test was based. 
These pupils had evidently only used characteristics in 
the items and used their experience from similar tests when 
they had answered the questions.

Since "TW” is regarded as an un-wanted source of variation, 
various efforts have been made to eliminate its space. One 
such step has been to try to reduce the test handicap with 
the aid of information of how multiple choice items (or 
some other item type) are constructed. This instruction has 
been presented either as a short instruction shortly before 
the test or in the form of a programmed material run through 
by the tested subjects on their own before the test (see 
Woodley, 1973). Moore (1968) has, by comparing three diffe
rent principles for how a programmed instruction is to be 
designed, arrived at the conclusion that a self-instructing- 
programme is the most effective one, i.e. it facilitates the 
attainment of the criterion behaviour, if it in the instruc
tion material is possible to include items that are identi
cal, or almost identical with the criterion task. This tech
nique has, among other things, been of use in transfer ex
periments, where the relation between exercise materials 
with varying similarities with the instruction task and the 
criterion task has been studied (Skanes, Sullivan, Rowe & 
Shannon, 1974). Guinagh (1961; ref Skanes et al., 1974) 
has showed that socially handicapped children that were gi
ven direct training in strategies relevant for the solving 
of problems in the Raven Progressive Matrices could improve 
their test results considerably.

Another important measure for the elimination of "TW" has 
been to strictly construct multiple choice items according 
to existing construction principles. Hence, this last mea
sure eliminates the space for the advantage that the "test- 
wise" has got.
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In an earlier study (Nilsson & Wedman, 1974 a) in which 
certain effects of imperfectly constructed multiple choice 
items were examined, results were obtained that were not 
unambigou's. Items with cues proved to be somewhat easier 
than corresponding items without cues, but the effect of 
instruction of existing flaws in the format of multiple 
choice items was not the same in all groups. In a later 
pilot study (Nilsson, 1974] it was, therefore, investigated 
if pupils in grade 6 in the compulsory school could dis
cover and point out the clues to the right answers in items 
that were imperfectly constructed. The result showed that 
this was the case and on the basis of this it was decided 
that the "reinforced” instruction should be modified.

This study is a follow-up of the earlier one (Nilsson & 
Wedman, 1974 a). The aim is, thus, to study the effects of 
imperfectly constructed items on certain test characteris
tics and to see if a more explicit instruction makes it 
possible to teach certain TW-principles, i.e. to induce 
"TW”. The meaning of TW here emanates from Nillman's et al 
(1965) definition:

"... a subject's capacity to utilize the char act eri sties 
and formats of the test and/or the test taking situation 
to receive a high score" (p 707).

PURPOSE

In the earlier study (Nilsson S Wedman, 1974 a] data were 
obtained that among other things showed, that if items are 
not constructed according to certain item construction 
principles this can lead to the fact that pupils on tests 
with such items receive a higher score than on tests with 
correctly constructed items. Starting from the result of 
the earlier study, the intention with this study was, furt
hermore, to examine the occurrence of possible TW-effects as 
a consequence of imperfectly constructed multiples choice
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--e.g. items where the correct alternative resembles some
part of the stem or items where the correct alternative is
the only grammatical consequence to the stem -- have proved
to be easier than parallel correctly constructed ones (see 
e.g. Dunn & Goldstein, 1959; Board & Whitney, 1972; Me Morris, 
Brown, Snyder & Pruzek, 1972).

Hypothesis i: The means on tests with imperfectly construc
ted items are higher than the means on tests with correct
ly constructed items.

Since different persons probably have neither got the same 
experience of tests, nor the same ability to utilize clues 
that may be given to the correct answers in the tests, the 
intention of this study was to examine, with the aid of ”re
inforced" instruction, if it was possible to teach certain 
TW-principles, with the aid of which the examinee could 
maximize the test results. Wahlstrom and Boersma (1968) 
and Slakter, Koehler and Hampton (1970) have showed that TW 
can be induced.

Hypothesis II: Pupils who get ”reinforced” instruction 
obtain better results than those who do not get this in
struction. This is supposed to be the case with both 
types of items but with the most clear effect on items 
that are imperfectly constructed.

Since the tests that were used in this study consisted 
of items with a certain content (knowledge tests of vari
ous types) there was a possibility that occurring differen
ces reflected an actual difference between the gi'oups with 
regard to knowledge. In order to get this under control, 
the intention of this study has been to try to keep the 
level of knowledge for every pupil at a constant level, 
with the aid of a test which with regard to the content 
was parallel with each experimental test in every grade. 
Occurring differences between groups of pupils that have 
taken different tests could thereby be attributed to the 
format of the items rather than to varying levels of know
ledge.
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Hypothesis III; Observed differences between groups of 
pupils that have taken different tests, remain when con
sidering the differences in knowledge.

METHOD

MEASURING INSTRUMENTS

The experimental tests that were used in every grade were 
identical with the tests used in the earlier study (Nilsson 
& Wedman, 1974 a). The first test PART I was made up of 30 
correctly constructed multiple choice items, i.e. an intro
ductory question or an imcomplete statement followed by five 
alternatives, one of which was correct. The second test 
PART I' was made up of 30 items, parallel to the items in 
PART I, but with the difference that there in PART I' were 
three different types of flaws (A, B, C) in the format of 
the items. Each of these error types (types of items) com
prised 10 items. Item type A was made up of items where one 
word or one phrase from the stem was repeated only in the 
correct alternative. In item B the correct answer was the 
only alternative that was grammatically consistent with the 
stem. In item type C there were both clues and grammatical 
inconsistencies in every item, i.e. errors of types A and 
B in the same item.

Apart from the experimental tests PART I and PART I', a con
trol test, PART II, was used. This control test, PART II, 
was also made up of 30 items, correctly constructed, whose 
contents were parallel with the items in the experimental 
tests in every grade. According to the design (see figure 1) 
half of the pupils in every grade were given either test 
PART I and PART I"; PART II, on the other hand, was given 
to all pupils.

PROCEDURE

Two types of instruction were used. Half of the examinees 
in every grade got a so called "neutral" instruction. The
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other half received a "reinforced” instruction, 
which means that they got certain information about common 
flaws in multiple choice questions. After this, information 
of three types of imperfectly constructed items was presen
ted on an overhead projector and the pupils were then re
quested to indicate the occurring errors. In every grade, 
the pupils were able to discover as well as to indicate 
the occurring errors in the instruction items. This model 
agrees with Moore’s (1968) results of how effective instruc
tion should be designed. The "neutral” instruction took be
tween seven and ten minutes, and the "reinforced" took be
tween twelve and fifteen minutes. The instructions were in 
all cases read aloud by the test leader. The specific di
rections for the tests were read aloud by the test leader 
at the same time as the pupils read them silently in their 
papers. This procedure is recommended in order to make the 
pupils know what is expected of them at the same time as 
it is a means to reduce the effect of such un-wanted varia
tion resulting from the pupils' ignorance of how to answer 
the questions (see Clemans, 1971).

Every test pamphlet was made up of two tests with 60 items 
in all. The 30 first items were either test PART I or PART I', 
and the last 30 were of the test PART II. It was above all 
due to practical reasons that the order between tests PART I 
and PART I' respectively PART II was not varied. To get a 
random distribution of the tests on the examinees, every 
second pupil in every grade got either PART I or PART I', 
i.e. in every individual class there were approximately the 
same number of each test. Since approximately half of every 
grade received "reinforced" instruction and the other half 
"neutral”, it was also decided in advance, at random, which 
classes were to get what.
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Test PART I Test PART I"
+ PART II + PART II

”Neutral"instruction j
”Reinforced" instruction I__________________________

Figure 1. Design used in the different grades.

As it appears from figure 1a 2x2 factorial design has 
been used. With this design it has been possible to ana
lyze the results with on one hand an ANOVA and examine the 
possible interaction between "Type of test" and "Type of 
instruction” and with, on the other hand, an ANCOVA to see 
if any possible differences between groups receiving diffe
rent experimental tests (and instructions) remained after 
adjustment in a control variable (result of test PART II).
The drop-out pupils, that occurred of various reasons, made 
the number of observations in the cells in figure 1 unequal.
To obtain the same "n” in the cells, the numbers of re
quired observations have been estimated with the aid of 
the mean in each cell. Such a procedure guarantees that 
the F-test will not get reduced power which would be the 
case if one would eliminate observations at random to 
get the same number of observations in each cell. The 
maximum number of estimates was five values in grade 6, 
six values in grade 9, and five values in grade 3 in the 
gymnasium.

The time limit was 30 minutes per test in every grade, 
which proved to be enough in all cases. Simultaneous ad
ministration in all groups was not possible in all grades 
due to practical reasons. Groups that received "neutral" 
instruction were, on the other hand, always taken before 
those that got "reinforced" instruction.

As a criterion to decide the empirical validity of the tests 
(PART I and PART Ij results from test PART II have been 
used, as well as the grade point average (GPA) in every grade.
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The GPA was chosen for a comparison with the result from 
the earlier study and PART II to see if the empirical vali
dity is dependent on the type of criterion.

SUBJECTS

The investigations have been carried out in grades 6 and 9 
in the compulsory school and in grade 3 in the ”gymnasium". 
In grade 6 the study has been carried out in schools in the 
town of Örnsköldsvik with a total of 242 pupils; in grade 
9 at Centralskolan, Holmsund (83 pupils) and at Röbroskolan, 
Storuman (93 pupils) totally 176 pupils and finally in grade 
3 in the "gymnasium” with a total of 164 pupils at Chapman- 
skolan, Karlskrona and at Katedral- and Kungsmadsskolan 
(both "gymnasiums”) in Växjö.

RESULTS

The results obtained for each condition according to the 
design (figure 1) have been processed and analyzed with the 
object of making possible a testing of the hypotheses in the 
method part. Means and standard deviations for each grade on 
the experimental tests PART I and 1' and for the control test 
PART II are presented in table 1. Corresponding characteris
tics for the various item types in PART I and I' are given 
in table 2. The reliability- and correlation coefficients 
for the total score on each test are given in table 3. The 
results from the ANOVA and the ANCOVA will not be presented 
in tables.

The data processing has been carried out step-wise. The first 
step has been to test the difference between the two experi
mental tests with a t-test for every grade and instruction 
condition. In the cases that this difference has been sig
nificant it has been taken up as a footnote under the table. 
The next step was to examine with an ANOVA whether there 
was interaction between "type of test” and "type of instruc-
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tion". The same analysis was also made on the PART II 
tests for every grade. With the aid of an ANCOVA it was 
examined whether possible differences between the test 
results on the experimental tests were caused by actual 
differences in knowledge between the pupils. In the cases 
where the ANCOVA resulted in a significant (p <.05 or p <.01) 
F-ratio, a t-test has been made on the adjusted means.

Table 1 shows that the means in all grades on test PART I' 
are higher than that of PART I independent of instruction 
condition. Contrary to grade 9 where the mean for the groups 
who got "neutral" instruction is somewhat higher, the groups 
in the other grades who got "reinforced" instruction re
ceived higher scores independent of tests (PART I or I') . In 
grade 9 in the compulsory school and in grade 3 in the "gym
nasium” the standard deviations are somewhat smaller for the 
groups that received "reinforced” instruction compared to 
the groups that got "neutral" instruction.

IM. RHCGTaOLAN
(j * W

Biblioteket



Table 1. Means (x) and standard deviations (s) on the two 
experimental tests PART I or PART I' (the total 
score) and on the parallel test PART II for the 
various grades. "Ne” = neutral- and "Re" = rein
forced instruction.

Grade n Instruction Test PART I
X

or I'
s

PART II
X s

6 64 Ne I 17,08 , x 3 4,83 14,91 4,76
6 61 Ne I' 19,33 4,71 15,11 4,67
6 58 Re I 18,66 , xxx J 5,27 15,81 4,90
6 59 Re I' 22,37 4,49 16,08 5,05

9 45 Ne I 18,96 5,16 12,11 4,04
9 47 Ne I' 19,60 5,38 12,47 4,44
9 43 Re I X

LDl\ 4,87 10,95 3,77
9 41 Re I' 20,20 4,57 11,02 3,32

Gy 3 39 Ne I 16,92 , x J 3,98 16,31 4,04
Gy 3 42 Ne I' 19,10 3,97 17,02 3,43
Gy 3 40 Re I Xoxĵ-x*CD 3,44 17,43 3,46
Gy 3 37 Re I' 23,81 3,01 17,03 4,30
x) p <.05 
xx) p <.01 
xxx) p <.001

The means on the control test PART II is lower for all grades 
than the corresponding one on the experimental tests. In 
grade 9 the groups that received "neutral" instruction achieved 
better results on the control test than those with "rein
forced" instruction.

The ANOVA that was made on the experimental tests (PART I 
and I') showed that there was no significant interaction 
between "Type of test” and "Type of instruction”. The main 
effect of "Test" was significant in all grades; grade 6 F 
(1,2383=23,74 p <.01 I'-tests higher; grade 9 F(1,1723=4,96 
p <.05 I'-tests higher; grade 3 gymnasium F(1,1543=34,20
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p <.01 I'-tests higher. The main effect of "Instruction" 
was significant in grade 6 F(1,238)=14,40 p <.01 groups with 
"reinforced” higher and in grade 3 gymnasium F(1,154)=41,42 
p <.01 groups with ”reinforced" instruction higher. The 
ANOVA of test PART II showed that apart from the main effect 
of "Instruction” in grade 9 F(1,172)=5,05 p <.05, no effects 
were significant in any grade.

With the PART II-score as control variable the ANC0VA resul
ted in significant F-ratios: in grade 6 F(3,237)=21,92
p <.01j grade 9 F(3,171)=3,18 p <.05; grade 3 gymnasium 
F(3,153)=29,70 p <.01. After having adjusted the means of 
every group for differences in the control variable, these 
adjusted means were tested pair-wise with a t-test (Edwards, 
1968, pp 341 ff). Only the differences that were necessary 
■for the testing of the formulated hypotheses were tested.

In grade 6 and in grade 3 in the gymnasium significant dif
ferences remained between groups that got correctly, respec
tively imperfectly constructed tests and that received "neu
tral” instruction. Only in grade 3 in the gymnasium did the 
group that got "reinforced" instruction achieve significant
ly better results on the correct test than the group that 
got "neutral" instruction. Flere the results for the groups 
with "reinforced" instruction were significantly better on 
the PART I'-tests in all grades. The difference between the 
results on a correct and an imperfect test when the groups 
got "reinforced” instruction was most obvious.
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Table 2. Means (x) and standard deviations (s) on the three 
various item types (A = items with cues in test 
PART I'; B = items with grammatical inconsisten
cies in PART I'; C = items with both cues and gram
matical inconsistencies in test PART I') for the 
two instructional conditions in the various grades.

Grade n Instruc- Test A B C
tion PART X s X s X s

6 64 Ne I 6,05 1,83 5,09 1 ,87 5,94 , xxx J 2,11
6 61 Ne I' 6,57 2,13 5,41 1,71 7,34 1,84
6 58 Re I 6’29x) 2,13 6,14 1 , 98 6,22 , xxx) 2,13
6 59 Re I' 7,10 1 , 85 6,90 1,90 8,37 1,56

9 45 Ne I 6,22 2,09 5,82 1,85 6,91 1,91
9 47 Ne I' 6,26 2,23 5,98 1 , 99 7,36 2,12
9 43 Re I 5,91 2,10 5,63 . x J 1,87 XooCD 1,89
9 41 Re I' 6,76 2,07 6,54 1,90 6,90 1 , 54

Gy 3 39 Ne I 4,92 1 , 84 5,46 1 , 58 6'54x)
7,33

1,68
Gy 3 42 Ne I' 5,57 1 ,81 6,19 1 ,85 1,69
Gy 3 40 Re I 5,58 , xxx J 1,32 6,43 , xxx J 1,70 7,43 , 1 ,59
Gy 3 37 Re I' 6,89 1,37 8,05 1,64 8,87 1,14
x) p < . 05 
xx) p <.01 

xxx) p <,001

Table 2 presents means and standard deviations on the three 
item types, each of them including 10 items. The mean of 
every grade on imperfectly constructed items is, from a 
general point of view, higher than the corresponding one 
on correctly constructed items. With the exception of grade 
9, the groups in grades 6 and 3 gymnasium that took PART I 
and got ”reinforced” instruction have achieved better re
sults than those who got ”neutral" instruction. In all grades 
the highest means for every item type are to be found in 
the groups that got ”reinforced" instruction. The standard 
deviations have a tendency to be somewhat bigger on Part I'
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than on PART I under the condition ”neutral” instruction.
The tendency is the reverse under "reinforced" instruc
tion; here the standard deviations are smaller on the im
perfectly constructed items.

The highest mean in every grade is to be found in the group 
with test PART I' and "reinforced" instruction on item type 
C, i.e. items with both cues and grammatical inconsisten
cies. In grades 6 and 9 items with cues (item type A) have 
higher means than items with grammatical inconsistencies 
(item type B). In grade 3 in the gymnasium" items with gram
matical inconsistencies have higher means and here grammati
cal inconsistencies seem to have been of more help than cues.

The ANOVA that was made on every item type showed that there 
did not exist any significant interaction between "Type of 
test (item type)” and "Type of instruction”. The main effect 
of "Test” was significant in grade 6 on all item types:
Item type A F(1,238)=7,11 p <.01; item type B F(1,238)=5,24 
p <.05; item type C F( 1,230)-53,64 p <.01 the I'-tests higher 
in all cases. In grade 9 it was significant only on item 
type C F(1,172)=5,91 p <.05 the I'-tests higher. And in grade 
3 in the gymnasium it was significant on all item types:
Item type A F(1 , 154) = 1 5,22 p <.01; item type B F(1,154 ) = 19,64 
p <.01; item type C F( 1 , 1 54 ) =20,33 p <,01 the I'-tests higher 
in all cases.

The ANC0VA that was made with the PART Il-result as control 
variable showed that all F-ratios except the one in grade 
9 item type A were significant. The difference between the 
groups that got "reinforced" instruction was significant 
only on item type A in grade 6, In grade 9 there was no sig
nificant difference in the adjusted means of the groups, 
whereas in grade 3 in the gymnasium the difference between 
the groups that took PART 1' but different instructions, 
on one hand, and the difference between the groups that 
got "reinforced” instruction, on the other hand, were both 
significant at the .01 - level.
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Table 3 shows that the reliability (KR-20) in grade 6 
is approximately the same on PART I and I' independent of 
instruction condition. In grades 9 and 3 in the gymnasium 
the reliability is lower for the group that got ”reinfor
ced" instruction. The correlation between test results on 
PART I or I' and either the GPA or the PART II-result, 
as a measure of the empirical validity does not show any 
unambiguous pattern. In grade 9 e.g., the validity is higher 
on the PART I'-tests with the GPA as criterion, but with 
PART II as criterion the validity is higher on the PART I- 
tests. In grade 3 gy, on the other hand, the PART I'-tests 
have higher validity independent of criterion. The PART II- 
tests in grades 9 and 3 gy have lower correlation with the 
grade point average than PART I and PART I'.

Table 3. The reliability (KR-20) on the experimental tests
PART I and PART I' (the total score) and on PART II; 
and the correlation (r ) between the experimental 
tests and 1=the grade pc^int average in the various 
grades (grade 6=spring term 1975; grade 9=autumn 
term" 1974; grade 3 gy=spring term 19740 and 2= 
the result on test PART II in every grade; and 3= 
the correlation between PART II and the grade point 
average in every grade.

Grade n Instruc
tion

Test PART I 
or I' 
KR-20

PART II 1
KR-20 rxy

2
rxy

3
rxy

6 54 Ne I .76 .74 .43 .74 .49
6 61 Ne I' .78 .75 . 54 .81 .31
6 58 Re I . 80 . 77 .29 .77 .28
6 59 Re I' .79 .79 .71 .74 .60

9 45 Ne I . 81 .64 .72 .71 . 52
•9 47 Ne I' .83 . 69 .79 .66 . 59
9 43 Re I .76 . 59 .58 .49 . 56

.. 9 41 Re I' .75 .46 .61 .47 .30

Gy 3 39 Ne I .60 .62 . 50 .42 .24
Gy 3 42 Ne I' .63 .47 .55 .71 .34
Gy 3 40 Re I . 53 .47 . 37 .35 .22
Gy 3 37 Re I' . 56 .67 .42 . 59 .53
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The reliability values on the various item types were, as 
expected, lower than those on the total test, since every 
item type consisted of only 10 items. Furthermore, it was 
somewhat lower for groups with "reinforced" instruction

» nin grades 6 and 9. In grade 3 in the gymnasium the "rein- 
forced” instruction led to an increased heterogeneity 
among items of type A. The reliability coefficient was e.g. 
for the two groups that received "reinforced” instruction 
-.14 resp. .10. There was also a low degree of homogeneity 
between items of type B on the PART I-test for the group 
with "neutral” instruction, KR-20 being here only .07.

In grade 6 the relationship between the various types of 
items and the PART II-result was considerably lower for the 
group with the PART I'-test and "reinforced” instruction 
than for other groups. In grade 9, a tendency to lower re
lationship between the types of items and the two criteria 
could be observed for groups that got "reinforced” instruc- 
tion .

Table 4 below shows that the two groups in grade 9 that got 
"reinforced" instruction both had clearly lower grade point 
averages than those that got "neutral" instruction. Tables 
1 and 2 have already shown that they have also received lower 
scores on the tests. One might be tempted to suspect that 
the difference obtained in the ANOVA and ANCOVA is a conse
quence of this difference in grade point averages. Another 
ANCGVA with the grade point average as control variable 
was therefore made. It resulted in a significant F-ratio,
F(3,1713=4,89 p <.01. A t-test of differences between pairs 
of means showed that only the difference between the groups 
that got "reinforced" instruction but different tests was 
significant t^1^^=3,558 p <.001 which in its turn meant 
that it was not differences in GPA that were reflected in 
the significant differences that had been observed at an 
earlier stage.
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Table 4. Means [x] and standard deviations (s) in grade 
point average (GPA) for the different groups in 
the various grades. "Ne” = neutral- and ”Re” = 
reinforced instruction.

Grade n Instruction X s
6 64 Ne 3.09 .70
6 61 Ne 3.19 .55
6 58 Re 3.10 . 62
6 59 Re 3.15 .66

9 45 Ne 3.40 .69
9 47 Ne 3.32 .74
Qv_V 4 3 Re 3.21 .77
9 4 1 Re 3.16 .70

Gy 3 39 Ne 3.49 . 85
Gy 3 4 2 Ne 3.60 . 59
Gy 3 40 Re 3.53 .68
Gy 3 37 Re 3.51 .77

DISCUSSION

The results in this study support the formulated hypotheses. 
According to the first hypothesis the mean of tests with 
imperfectly constructed items would be higher than that of 
tests with correct items. Table 1 shows that this has been 
the case in all grades. This means that as early as in grade 
6 in the compulsory school, the pupils are capable of uti
lizing imperfectly constructed items in their own favour, 
i.e. they could be characterized as "test-wise”.

The second hypothesis, saying that pupils who got ”reinfor
ced" instruction would be more attentive to idiosyncracies 
in item format and thus answer the items more carefully, 
has also been partly supported. Table 1 has shown that apart 
from the groups in grade 9, the groups that got "reinforced"
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instruction have achieved better results independent of 
test. The outcome in grade 9 can possibly be the result 
of the pupils’ not finding the tests very important for 
their education on the particular occasion that the test 
took place, i.e. there was nothing to be gained for them 
personally by doing their best. The importance of perso
nal involvement in the testing process has been examined 
by among others Omvig (19711 who says that if this factor 
for various reasons is missing, the examinee's results 
will be misleading.

The third hypothesis, that said that differences obtained 
in results between groups that took test PART I or PART I' 
would remain after consideration had been taken to diffe
rences in knowledge measured with PART II, has also been 
supported by the obtained data. This confirms the opinion 
that the higher scores on the imperfectly constructed 
tests can be the result of the fact that pupils as early 
as in grade 6 can discover errors in the items and use 
them in their own favour.

The results also show that with a comparatively short in
struction, presented audio-visually, it is possible to influ
ence the response behaviour of the pupils. As such they agree 
with what others have found (see e.g. Moore, Schutz & Baker, 
1966; Wahlstrom & Boersma, 1966; Slakter et al, 1970).

The effect on the reliability in tests with imperfectly con
structed tests is not unambiguous. Partly contrary to the 
earlier study (Nilsson & Wedman, 1974 a) in which an in
crease of the reliability on the imperfectly constructed 
test was observed, the reliability in this study has not 
been affected at all or decreased insignificantly on the 
PART I'-tests in relation to the correctly constructed tests. 
Dunn & Goldstein (1959) and McMorris et al. (1972) arrived 
at the same result in their studies.



It is probably the reduction in the standard deviation 
that has occurred in the groups in grades 9 and 3 gy 
that got "reinforced” instruction, that is the cause of 
the lower reliability on tests PART I and I". A control 
calculation showed that with equal variances, KR-20 would 
be approximately the same for these groups.

The effect on the empirical validity is not unambiguous 
either. Furthermore, table 3 has shown that the effect on 
the validity is dependent on the criterion that has been 
used. With e.g. the grade point average as criterion in 
grade 9, where the validity is higher on the I'-tests, 
this is opposed to the results of Board & Whitney (1972), 
but with the PART II-test result as criterion the results 
harmonize with their results, as the validity is lower on 
tests that are made up of imperfectly constructed items.

The earlier mentioned fact that the PART II-test of prac
tical reasons always was taken after the experimental 
tests, limits the generalizability of results obtained in 
this study. An examination made afterwards of the result of 
the first respectively last fifteen items on the PART II- 
test, it is true, did not show any systematic differences, 
but the emotional effect must intuitively be different, de
pending on what instruction and what test that preceded the 
control test. Another factor that must be pointed out is 
that with this used experimental design, there is the risk 
involved that the PART II-test result has been influenced 
by the instruction of the preceding experimental test. Thus 
it would be dubious if one of the assumptions for the ANCOVA 
can be considered as wholly met.

Another problem has to do with the type of items that has 
be-en used to estimate to what extent the offered information 
through the flaws really has been used. Thus, it is not pos
sible to prove that it was the format of an item rather
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than its content that has been decisive for an indivi
dual's answer. With the realistic test items that have 
been used in this and other similar studies (see e.g.
Dunn & Goldstein, 1959; McMorris et al., 1972) there will 
always, contrary to studies where ”nonsens”-items have 
been used, be the risk of confusing the effects of flaws 
in the format with knowledge of the content. What speaks 
in favour of using realistic items is that they offer a 
more pronounced connection to reality, which in turn ought 
to lead to an increased possibility to make generalizations 
from obtained results (see also McMorris et al., 1972).

Since the group has been the examination unit in this stu
dy, it has not, with this design, been possible to make 
any statements about the individuals’ TW-state. With a 
measuring instrument so constructed that there in every 
test will occur both correct and imperfectly constructed 
items as well as control items, such information about the 
individuals could, on one hand, be obtained and, on the 
other hand the drawback that the placing on the PART II- 
test meant in this study, could be completely eliminated.

IMPLICATIONS

Two things have emerged in this study. In the first place 
imperfectly constructed items lead to the fact that cer
tain pupils receive extra help to get the right answer, 
and thus a higher score than they would receive with items 
constructed according to existing principles for the con
struction of multiple choice items. The questions that 
then emerge are what is characteristic of the individuals 
that have this ability to discover clues, and of those who 
have not. Secondly, this study has showed that the groups 
that have been informed of occurring defects have been able 
to give practical application to this information and re
ceived higher means than those who were not instructed.



21

Such instruction would probably lead to the reduction of 
the effect of the discrepancy as to tes t-wiseness between 
the pupils, and thus the systematic but unwanted variation 
would decrease.

From the received data the following general recommen
dations might be addressed to test constructors and test 
users. First' the existing directions for test construc
tion ought to be closely followed, and secondly, those to 
be tested must get sufficient information of how the test 
items are constructed and how they are to be answered.

The author is grateful to Flats Hamrén for valuable assi
stance with the data processing and to pupils, teachers, 
and school directions for kindly having put themselves 
at our disposal.

This study and the study reported in no 7 in the same re
port series have been made possible by grants from the 
Swedish Council for Social Science Research.
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