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1. INTRODUCTION. 

This study is concerned with the identification of the 

intellectual requirements for research workers at the Council 

for Scientific and Industrial Research and forms part of a long 

term research programme aimed at the improvement of the validity 

"�-th which research staff are selected for appointment in this 

organization. 

Initially a qualitative-descriptive approach was used 

to study the characteristics of the research workers and their jobs, 

e.g. by means of the N.I.P.R. Job Description and Job Evaluation 

Method. These investigations (Osrin, 1968; Skawran, 1969(2),1970) 
generated information ranging from 11 self-perceived mental processes" 

to information on job content, levels of functioning, etc, to 

highlight different aspects with regard to the job demands of 

research positions. On the basis of the results obtained more 

stratified selection procedures were recommended. 

From a further detailed analysis of the research 

scientists 1 working procedures (Stissenguth, 1970) it became 

apparent that there was a need to study more closely the manner 

in which research workers from different disciplines and working 

at different levels approach their work, and how their approach is 

interrelated with specific intellectual abilities. In this 

respect it was felt that their thinking processes, and more 

specifically their problem solving styles, may play an important role. 

Subsequently a pilot study was initiated to investigate 

the feasibility of measuring thinking and work habits of research 

scientists and to use a quantitative approach (Sussenguth, 1972). 
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Various theoretical as well as practical considerations 

led to the conclusion to apply questionnaires for self-rating. 

Two questionnaires were developed. The first contained bi-polar 

statements de�cribing five different categories of thinking. 

From these categories statements on work habits were inferred, 

which could also be grouped into five categories and which 

formed the second questionnaire, 

For the purpose of testing the effectiveness of the 

two questionnaires as measuring devices both were administered 

to R and D scientists (N = 144) for self-rating. Confirmatory 

factor analyses of both questionnaires identified the following 

four of the five hypothesized thinking and work habits as 

independent dimensions of thinking and working: 

Thinking habits. 

(i) 

(ii) 

(iii) 

(iv) 

Rigorous versus Digressive Thinking; 

Versatility versus Rigidity in Thinking; 

Ideational Conformity versus Ideational Independence; 

Daydreaming versus Lack of Daydreaming, 

Work habits, 

(i) 
(ii) 

(iii) 

(iv) 

Thorough versus Careless Work Performance; 

Versatile versus Rigid Work Performance; 

Dependent versus Independent Work Performance; 

Low Performance Potential versus High Performance 

Potential. 

In three out of four cases the operational definitions of 

thinking and work habits show a high degree of similarity and 

suggest a strong relationship between thinking and work habits. 
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By applying item-analytical procedures, reliabilities 

ranging from rtt = 0, 76 to rtt = 0,90 and higher were obtained, 

All but one scale met the prescribed level of acceptance, viz. a 

reliability of rtt = 0, 80. 

On the basis of these promising results it was decided 

to extend the approach used in the pilot study into a more 

comprehensive inYestigation concerning the problem-solving 

styles of scientists. 

this investigation. 

The report deals with the findings of 



-4-

2, DEFINITim OF PROBLEM - SOLVING STYLES. 

The definitions of "problem - solving" depends largely 

on the interpretation of the different psychological schools 

of thought investigating this field of intellectual functioning. 

Behaviourism considers 1?that associational laws 

established in comparatively simple classical and instrumental 

conditioning situations apply to complex hwnan learning" such as \ 
problem solving. (Davies, 1966, p.36) . A variety of models 

were developed to study human rroblem - solving as mediational 

processes between stimuli and responses. (Maltzman, 1960; 

Keudler and Keudler, 1962; Gague, 1964; Staats and Staats, 1963) . 

It is however, difficult to decide which of these models 

merits support because they often cover quite different facets 

of Stimulus-Response systems, and they lack experimental 

eYidence regarding their effectiveness in practical application. 

Gestalt Psychology was the other major school which 

specifically investigated problem - solving. The problems 

themselves were given in the form of a problem situation (e. g. Maier's 
Tv.-o-String Problem, 1931) , or as 11one-item 11 paper and pencil tests 

(e.g. Duncker 1 s Radiation Problem, 1945; Wertheimer's rarallelogram -

Problems, 1945), Analyses of protocols describing the subjects' 

behaviour in these "problem situations" were used to determine the 

major variables involved in the solution of a problem. 

Determinants of problem-solving such as "functional fixedness", 

"recentering of a perceptual field11 , 11Einstellung 11 , 11 producti ve 

and reproductive processes 11 were identified. A variety of such 

experiments were undertaken lately (Adamson, 1952; van der Geer, 

1957; Maier, 1963) and mainly served to support models 
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in the Gestalt tradition. The impact of these studies was 

therefore only of marginal relevance to applied psychology. 

As indicated in the pilot study report (Slissenguth, 1972) 

this investigation applies principles of differential psychology 

to problem-solving (See: Gaugh, 1960; Guilford, 1962; French, 1965; 

Ertel, 1966; Helson, 1970), because results obtained are likely to 

be of inunediate practical value in applied psychology. Some of 

these earlier attempts, however, were characterized by a rather 

inconsistent use of the term 11 problem - solving 1 1 • 

In approaching the definition of 11 problem - solving 

styles ! 1 this study emphasizes the process characteristics of 

intellectual functioning, i. e. the manner with which people 

utilize their abilities to cope with their environment. In this 

respect, the approach taken is very similar to Witkin 1 s 

investigation of ''cognitive styles 11 (Witkin, 1948, 1950, 1962). 

Witkin inferred ''perceptual styles11 from the performance on different 

tasks (e. g. Rod and Frame Test, EmbE..ided Figures Test, Tilting 

Room - Tilting Chair Test). They were extended as "cognitive 

styles 11 by interrelating the former with other aspects of psychological 

and intellectual functioning. Both perceptual and cognitive styles 

are asswned to be relatively stable and consistent. Compared to 

Witkin's approach, however, this investigation is based on an 

approach where the thinking processes are analysed by means of 

self-ratings. The thinking processes are therefore not inferred 

from individual differences found in test performance. 

Since both the Gestalt and the Behaviourist schools used 

the term ahuman problem solving" within the context of their 

investigations concerning the process characteristics of intellectual 

functioning, there was sufficient reason to retain this term for our 

investigations as well. This was done to avoid unnecessary 
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confusion regarding the terminology used. 

With regard to the term nstyle" used in this study, 

it was felt that it describes more adequately those (thinking) 

processes which possess collective and relatively stable 

characteristics and as such account for certain consistencies in 

behaviour. The ·tenn "style 11 should not,however, be confused with 

the concept 11 strategy11 • Most investigations concerned with the 

study of strategies in problem-solving and/or concept attainment 

(Bruner, Goodnow, Austin, 1956; Restle, 1962; Schepers, 1971) imply 

that a 11 strategy" refers 11 to a pattern of decision-making" 

(Bruner et al., 1955), where a logical sequence of steps is taken 

to ensure the attainment of set objectives. In this respect 

the 11 style 11 concept does not imply decision-making nor logical 

operaticn, but thinking processes with collective characteristics 

identified as 11 thinking habits11 in the pilot investigation. 

It is on the basis of these thinking habits that the 

C}..'i:ended concept of problem - solving styles was developed. 

to Witkin 1 s cognitive styles;, this concept is assumed 

to comprise attitudes, habits, traits and cognition. Consequently, 

the n2ture of these and their interrelations have still to be 

de·terrnJ..n,�d. Our concept of problem-solving styles represents an 

ic1tegra.ted part of a person I s functioning, rather than a specific 

and isolated variable of intellect. 

To conclude, problem - solving styles therefore can be 

defined a.s groups of thinking processes with collective characteristics 

which are: 

(a) relatively enduring and recurrent, thus representing 

consistencies of the manner in which an individual 

copes with his environment. 
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(b) interrelated with attitudes, habits, traits and 

abilities, where the nature of these and the extent 

of their interrelationship has still to be determined. 
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3. PURPOSE OF THE STUDY. 

Within the context of the long term research prograrrune 

{aimed at the improvement of the selection procedures for 

research staff) it is the purpose of this investigation to 

identify individual differences in problem-solving styles of 

C.S.I.R. research workers. This implies the study of the 

interrelationship between the thinking habits of the research 

scientists (as identified in the pilot investigation) and their 

work habits, as well as their measured personality traits and 

intellectual abilities. In addition,factor analytical 

procedures will be applied to the data obtained to determine 

the e:xtent to which problem-solving styles represent 

consistencies in behaviour and influence intellectual performance 

as measured by cognitive tests. 



-9-

4. EXPERIMENTAL DESIGN. 

The plarm.ing of the experimental desing for this study 

took account of a simultaneous study on the intellectual structure 

of C.S.I.R. scientists undertaken by Verster (1972). The 

sampling requirements in this study" coincided with those of the 

�resent investigation. 

4. l SAMPLE. 

The sample addressed in both studies consisted 

of 200 research scientists employed at the C.S.LR. 

The sample was drawn by obtaining a list of the total 

c.s.r.R. population ordered according to rank and 

institute, Every third name on the list was excluded, 
resulting in a two-thirds sample giving a proportionate 

representation of rank and institute. 

The first testing session, with the total 

sample (N = 200) , lasted five hours and was conducted by 

J.M. Verster. This session involved the measurement of 

va�ious intellectual abilities,in the first place of 

relevaEce to the development of a deductive reasoning test 

(Verster, 1972) but also of relevance to this study 

in establishing the interrelationship between thinking 

habits, etc., and cognitive functioning. 

The results of the first group testing indicated 

that subjects whose home language was neither English nor 

Afrikaans experienced difficulties in following the test 

instructions and in doing some of the tests. Since language 

also played a pronotmced role in the subsequent testing 
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session, particularly with regard to tests which contained 

language items, these people (and those who did not complete 

all the tests of the first session) were excluded from the 

sample. The final sample size on which the analyses were 

based in the first study was 160. Of these, 146 persons 

were tested by the author in the second testing session, 

which lasted four to five hours. 

All subjects had at least one years experience 

in research and devoted more than 60% of their time to 

research activities. 

Participation in the study was not entirely 

vohmtary. Superiors asked their subordinates to take 

part in the investigation. The general co-operation 

was very good. There were cases, however, where strong 

resistence against testing was encountered. Such cases 

were fortunately rare and were also excluded from the 

investigation. 

The analy:s.is of the results of the first testing 

session (Verstcr, 1972) had also inc1icated that seperate 

statistical treatment of English and Afrikaans speaking 

subjects was n·0cessary. In view of these results and 

other evidenc, indicating differences between Afrikaans and 

English speahing subjects (Biesheuvel, 1959) it was decided 

to perform seperate statistical analyses for both groups 

for all the test results obtained. Of the 146 research 

workers who completed all the tests, 82 were English 

speaking ,md 64 Afrikaans speaking. Further characteristics 

of both samples as well as the total group are provided 

in tables 1 to 5. 
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TABLE 1. 

AGE DISTRIBUTION. 

Age Range M s.n. 

Total 22 - 59 29,9 6,4 

English 22 - 59 29,2 6,1 

Afrikaans 23 - 56 30,2 6,8 

TABLE 2. 

YEARS OF RESEARCH EXPERIENCE. 

Range of M s.n. experience 

Total 1 - 20 5,2 4,3 

English 1 - 20 5,0 4,2 

Afrikaans 1 - 18 5,5 4,5 



Total 
English 
Afrikaans 
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TABLE 3 

RANKS. 

ARO RO SRO CRO 

28 
2 1  

7 

5 1  
24 
27 

TABLE 4 

DEGREES. 

48 
27 
2 1  

17 
9 
8 

B.Sc. B.Sc. Hons. 

'I'otal 
English 
Afrikaans 

57 
38 
19 

TABLE 5 

SUBJECTS. 

23 
12 
1 1 

SCRO 

M.Sc. 

45 
2 1  
24 

2 
1 
1 

Engineering Physics Chem. Maths. 

Total 
English 
Afrikaans 

65 
35 
JO 

18 
12 

6 

26 
13 
13 

10 
4 
6 

PhD 

2 1  
10 
1 1  

Others 
(Biol., Zoo 1.) 

27 
15 
12 
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As in the pilot investigation a variety of research 

fields, age groups, etc., were included in the investigation. 

This was desirable in view of the underlying principle of the 

study, viz. to identify problem-solving styles which remain 

constant and independent of different situations and individuals. 

4.2 TEST MATERIAL. 

The guiding principle for the selection of a 

suitable test battery for the study was to obtain and apply 

measuring devices which logically could be assumed to be of 

relevance to the thinking and work habits as identified in 

the pilot investigation. It was asswned, for example, that 

an individual scoring high on the dimension "Variability 

in Thinking 11 and '!Versatile Work Performanceu will also 

score highly on tests of divergent thinking. Consequently 

some of Guilford 1 s tests of divergent thinking (viz. Seeing 

Faults, Consequences,. etc.) which were modified by Shapiro 

(1968) and Schmidt (1972) were included in the study. 

This rather subjective procedure can be justified in view of 

the large nwnber of tests included in the study. 

The selection of tests was also influenced by the 

demands of Verster 1 s (1972) investigation on the development 

of a deductive reasoning test. All the tests used for the 

purpose of the present study can be grouped into three 

categories, viz. the author 1 s scales, cognitive tests and 

personality tests. 
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SCALES THINKING AND WORK HABITS. 

The items measuring thinking and work habits were 

randomly compiled in the previously developed test format. 

(See Appendix A and B) . For the dimension "High versus Low 

Work Potentia1'1 an additional 10 items were constructed (See 

Appendix C) and included in Questionnaire Bon Work Habits 

in order to increase the reliability of this scale. 

The questionnaire scales used were the following: 

Questionnaire A Thinking Habits. 

Scale No 1 

Scale No 2 

Scale No 3 

Scale No 4 

(Rigorous versus Digressive Thinking) 
16 items. 

(Versatility versus Rigidity in Thinking) 
16 items. 

(Ideational Conformity versus Ideational 
Independence) 15 items. 

(Daydreaming versus Lack of Daydreaming) 
13 items. 

Questionnaire B : Work Habits. 

Scale �,o 1 : (Thorough versus Careless Work Perfonnance) 
23 items. 

Scale No 2 (Versatile versus Rigid Work Performance) 

Scale No 3 

Scale No 4 

2S items. 

(Independent versus Dependent Work Performance) 
15 items . 

(Low Performance Potential versus High 
Performance Potential) 21 items. 
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Rating of the items took approximately 30 to 40 minutes for 

each Questionnaire. For each scale one total s core was 

obtained by adding the rating points of all items. The items 

themselves were scored by a 9 - point scoring key which was 

applied in accordance with the directions of the scale. 

COGNITIVE TESTS . 

FIRST TEST SESSION . 

The cognitive tests used for this investigation were 

the same as used in Verster 1 s study on deductive 

reasoning and therefore are not described here in detail . 

In the context of this study their hypothetical as well 

as their actual factor loadings, (as identified by Verster) 

are mentioned for our purposes. The same applies to the 

testing time used and the nwnber of items. 

TA BLE b . 

···-----·····---------· --------------------------
TE S T  

"'"''""'-- · ·---'" --
( : L } Locat ions 

( i i ) De du ctive Reasoning 

( i i i ) Card Rotat i on 

( i v )  Lett e r  S e t s  

( v )  Infe rence  

( vi ) Cube Comparison 

( vii ) Figure Classificat ion 

{ vi i i )  Blox 

( ix )  Re asoning Ability 

( x )  Patte rn Complet ion 

( xi )  F i gure Seri es 

THIE No. OF 
(Mins) ITE MS 

Lj 2 8  

4 0  45  

1 2  28 

1 6  3 0  

1 4 2 0  

10 4 2  

1 8 2 24 

30 45 
30 30 

1 0 3 0  

1 0  3 0  

HYPOTHESIZED 
F A CTORS 

Induct ion 

De duction 

Space 

Induction 

Deduction 

Space 

Induction 

S pace 

Deduction 

Induction 

Deduction 

IDENT IF IED 
FACTORS 

Rea soning 

Reasoning 

Space  

Reasoning 

Reasoning 

Spa ce  

Reasoning 

Space 

Reasoning 

Reasoning 

Reasoning 

· ·· · -··-�--------------------------------------
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SECOND TEST SESSION. 

In addition, the following cognitive tests 

were applied in the second testing session : 

Got�schaldt Figures . 

This test represents an N.I . P.R. adaptation 

of the original Gottschaldt Figures Test. It contains 

forty-five complex geometric designs accompanied by 

five simple key figures. The subject decides which of 

them is incorporated in the geometric design and marks 

his answers on an answer sheet . Test time is 20 minutes. 

The reliability of this test is rtt = 0, 86. 

The Gottschaldt Figures test is very similar 

to Wi tkin I s et . i:Ll . ( 1950, 19 62) 1 1 Embedded Figures Test 1 1  

and is conside red as one of the measures of field­

dependence/independence. Dubois and Cohen ( 1970) 

however , found that it can be also related to cognitive 

ability variables. According to French ( 1963) major 

components of this test consist of perceptual speed, 

visuali zation and speed of closure. 

(ii) Common Elements Te st . � .. 
This test  was developed by Schmidt ( 1970). 

It contained 9 simple figures across the top of each 

page . Twenty-five pairs of complex figures (items) 

are li sted below them, each containing at least one of 

the elements, being geometrically similar to those on top 

of the page , i.e. in terms of their shape but not 

necessarily with regard to their size. The subject 
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has to establish which of the key faigures are common 

to both of the items and has to mark his answer 

accordingly . 

Test time is 50 minutes . The test is 

considered as a measure of  "visual creativity" 

(Schmidt, 1970) and correlates highly with measures 

of divergent thinking . 

iiii) Seeing Faults Test . 

The test was developed by Shapiro (1968) and 

modified by Schmidt ( 1970 ) .  It consists of three 

parts , each with a time limit of 5 minutes . Each part 

contains the description of a solution to a particular 

problem .  Subjects are required to name all the 

weaknesses in the proposed solution to the problem • .  

A sc0re is given by adding the number of acceptable faults 

described . 

Test time is 15 minutes . The test represents 

divergent thinking and measures sensitivity to problems 

(French, et. al . , 1963) and/or 1 1 creativityn (Shapiro, 1968). 

_Ll..v) Consequences Test , 

The test was also developed by Shapiro ( 1968) and 

modified by Schmidt ( 1972) . It consists of three parts, 

each with a time limit of 5 minutes . Each part consists 

of a description of  an unlikely situation . Subjects 

are required to name all possible consequences arising 

from these hypothetical situations. A score is obtained 
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by adding all acceptable answers. 

Test time is 15 minutes. As scored by 

Shapiro (1968) the test measures 11 originality" or 

1 1 a general factor of creativity1 1 • Applying 

Schnd.dt 1 s (1972) new scoring scheme, it appears to 

be more clearly a measure of  fluency. 

(v) Qualities Test Colour and Shape . 

Both tests were developed by Shapiro (1968). 

Subjects are asked to write down the names of as many 

things they can remember which were white and pointed 

in shape. Scores are obtained by adding the number of 

acceptable answers. Both tests were scored separately 

by Shapiro. In this study a total score was obtained 

from both tests in order to increase the stability 

of the instrument . 

Test time for each of the tests is 5 minutes. 

Similar tests used by Guilford (1959) measure ideational 

fluency , In Shapiro's investigation both tests 

loaded relatively high on 11 a general factor of creativity 

and a small group factor". 
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PERSONALITY TESTS. 

(i)  The Meyers-Briggs TyPe Indicator (MBT) . 

The test consists of 166 forced-choice 

items designed for use with normal subje,cts . Subjects r 

self-ratings are assumed to indicate his preference 

for four dichotomous personality dimensions, as 

follows: 

(a)  Judgement-Perception. 

This dimension refers to a preference for 

adopting a judgemental and critical attitude 

towards the environment, or as opposed to a 

preference for an understanding/perceptive 

attituue. 

(b) Thinking Feeling. 

This measure determines whether a person 

prefers to take decisions by " objective" 

logical processes or by subjective evaluations. 

(c) Sensation- - Intuition . 

This dimension refers to a realistic, practical 

and conventional attitude as opposed to one which 

is more imaginative, i . e .  where people follow 

their intuition in sol ving new problems. 
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(d) Extraversigp - Introversion .  

This dimension describes  the direction of 

activitie s towards  the outside world versus 

directing the thoughts inwards upon oneself .  

The te st take s approximately 50 minutes to 

complete and the Reliabilities for the four dichotomous 

dimensions range between 0, 80 and o , 87 for a group 

of male c0llege students ,  where the Thinking - Feeling 
dimension is slightly le s s  reliable than the other 

s cale s . (See  : Briggs-Myers , 1970) , 

Scoring the test  in the prescribed manner,  

preference scores  for the four dimensions are obtained. 

However, by applying a specific formula, the person ' s  
1 1 type 1 1 ( according to JUJlg l s  typology) is detennined . 

This treatment of the te st results has been generally 

critici ze_d (Mendelsohn, 1970 ; Sundberg, 1970) and 

experimental data so far seems to indicate that there 

is  little evidence for Myers-Briggs ' assumptions on the 

very complex interaction of the scales .  (See : Stricker 

and Ros s ,  1964) . In this :L�vestigation the usually 
supplied scoring keys were used to determine the raw 

s core s for the polarities  of each dimension separately 

( e . g. s eperately for introversion and extroversion) . 

In this manner each " scale " is regarded as a trait 

continuum. This procedure is also  more acceptable to 

the reviewers of the te st. 



This que stionnaire contains 27 items e ach 

consisting of two statements de scribing behaviour 

characteristics . The subj e cts choose  one of  the two 

statement s as bei�g mo re like themselve s .  

The te st can be completed within 10 minute s . 

It purports to measure primary functioning (people who 

expre s s  emoti0:1s readily, are easily stimulated , prefer 

mobility and va::'iab:�lity, etc .. ) versus s e condary 

func·t .J..oning ( over·--cautious people,  who become fixed to 

a fo ·�v etc , )  , The concept of  primary-s e condary 

functioning was dev�jloped by Heymans ( 1908 ) and 

folJ. '1P �\Y B�:_e sheuvel ( 1949 ) . The test 

correlate s highly w:i·th a measure of  extroversion­

tnt roversion (See  : Retief ,  1969 ) . 

Except for the two Thinking and Work Habit 

Ques t bnnaire s  ?.nc Myers-Briggs Type Indicator, all 

other te sts  \,Je l�e available in English and Afrikaans . 

A s  already di s (:u:, s e: 15. in the pilot study report the influence 

of 1a.n/!,'::ag·:. on n;m-- cc.gnitive tests  could be neglected, 

be a.ring in m.i. .. lct �11 sub j e ct s  were sufficiently 

bj_ 1 -:i. or ient in English . Furthermore , there 

we :r-e no tiE}e 1::.1, 1�1-ts sf1t  for the que s tionnaire s and the 

}1iyers--0��rigg s Type .J�ndi cator . 
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5 . STATISTICAL ANALYSES . 

5 . 1 GENERAL CONSIDERATIONS , 

'rhe investigation draws from two population groups -

the English and Afrikaans speaking - with certain cultural 

differences. There exists some evidence that these differences 

might also have a bearing on facets of intellectual functioning 

(Bie sheuvel and Liddicoat, 1959) . Therefore most of the 

analyses will be performed separately for the two language 

groups to avoid "contamination" o:f the results with uncontrolled 

variables . 

As outlined in the pilot investigation, the metrical 

properties of the scales measuring thinking and work habits 

are highly satisfactory. Since they represent relatively novel 

measuring instruments it is preferable to confirm their 

metrical properties with the present s ample. 

Various investigations applying factor-analytical 

procedures have used normalized or standard scores for the 

analysis of the results . In this study the raw test scores 

will be used for the required analyses. This will not be 

done , however , llllles s the metrical properties of the tests have 

been evaluated to ensure that they compare favourably with the 

generally accepted psychometric standards. 

5. 2 METHODS AND THEIR APPLICATION .  

The following statistica1 methods were applied to 

process the results : 
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( i) An item-analysis programme , calculating the 

Gulliksen-Index (r . •  s . )  as well as the item-total s core it l 

correlations ( r .  ) for all items of  the thinking and work it 
habit scales . For all eight s cale s ,  reliabilitie s were 

calculated according to the Kuder-Richardson Formula 20 .  

( ii) Means , standard deviations , skewne s s  and kurtosis 

coefficients were calculated for all test  variables .  This was 

done to obtain an indication as to the discriminative power and 

the distribution of  s core s  in all measuring instrwnents .  

( iii) Score s of all te sts were intercorrelated and 

matrices of  the intercorrel ations were obtained .  They were 

examined in detail to determine which of the variables were to 

be excluded from further analysis . 

(iv) Tucker ' s  ( 19 58 ) inter-battery method of factor 

analysis was applied in a specific manner .  Tucker developed 

his method to determine the stability of factors over two 

different samples .  From these samples or te st batterie s 

only the factors common to both batteries were extracted .  

Tucker ' s  method was applied twice for both the English and 

Afrikaans samples as follows : 

( a) For the first factor analysis battery one 
contained personality variables and battery two 

thinking and work-habit s cales .  The common factors 

for both batteries were interpreted as problem­

s olving styles involving aspects of  personality, 

thinking and work habits .  
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(b)  For the second analysis battery one consisted 

of  personality variables ,  thinking and work habits , 

whereas the second one contained the cognitive tests . 

With the analysis it was intended to e stablish the 

influence of  problem-solving styles  on achievements 

on cognitive tests . 



6 . 1 

-Z S-

6. DISCUSSION OF THE RESULTS. 

THINKING AND WORK HABITS ITEM ANALYSES. 

With regard to the item-analyses no distinction 

was made between English and Afrikaans speaking subj ects. 

High factor loadings and reliabilities indicated that the 

dimensions identified were well represented in both groups. 

Only when the extent of their representation and their 

interrelation with other variables were detennined, were the 

analyses perfonned separately. 

Table 7 and 8 represent the results of the item­

analyses, vi z. the Gulliksen-Index (r . t. s . ) ,  item-total 
l. l. 

score correlation (rit) and the respective reliabilities for 

both questionnaires . 

The general results obtained are similar to those 

obtained from the first item-analyses during the pilot 

study. All scale s retained their high Gulliksen-Indices, 

item-total score correlations and reliabilities. As was 

hoped the reliability of Scale N o .  4,  Questionnaire B did 

improve . By adding another 10 items, the reliability went 

up from 0, 769 to  0, 8 36 .  The · results confirm the finding 

that the thinking and wort.: habits �re stable with regard to 

research s cientists. The metrical properties of the newly 

developed scales jus tify their further use in this 

investigati'on and also in the more general field of applied 

psychology . 
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TABLE 7 .  ITEM ANALYSE S : THINKING HAB ITS . 

SCALE No . 1 SCALE No . 2 

( Rigo rous ve rsus  D igre s s ive ( Ve rsat i l ity ve rsus Rigidity 
T h inking ) in T hinking ) 

Item 
KR20 

Item 
KR20 Numbe r rit . si rit Numbe r r it " 8 i rit 

1 1  1 , 2 5 0 0 , 5 5 0  2 1 , 5 3 1  0 , 6 6 4  
2 3  1 ,  1 4 6  0 , 4 8 0  8 1 , 4 7 4  0 , 6 3 5  
2 7  0 , 9 4 2  0 , 4 1 2  1 0  1 , 2 3 0 0 , 5 4 8  
2 9  1 , 4 8 2  O , Q l l 1 2  1 , 6 1 5  0 , 7 1 0 
3 1  1 , 4 1 1 0 , 5 7 4  l/") 1 7  0 , 7 1 3  0 , 4 0 7  -0 
3 9  1 , 3 9 7  0 , 5 9 6  -0 2 0  1 , 3 0 1  0 , 5 4 2  °' 
4 0  1 , 2 2 6  0 , 5 5 2  00 

2 2  1 , 4 5 5  0 , 7 0 2  
00 

"' "' 
4 3  1 ,  1 2 7 0 , 6 1 6  0 2 6  0 , 9 7 9  0 , 5 5 1  0 

4 5  1 , 4 4 6  0 , 6 0 8  I I  3 0  1 , 7 24 0 , 7 2 7  I I  

4 8  1 ,  3 4 1 0 , 6 2 0 .µ 3 4  1 , 3 2 9 0 , 5 3 6 .µ 
5 2  0 , 9 6 8 0 , 5 1 1  .µ 3 8  1 , 1 3 1 0 , 5 24 .µ 

H H 
5 3  1 , 5 4 4  0 , 6 6 9  4 7  1 , 34 6  0 , 7 4 6  
5 4  1 , 5 3 0 0 , 6 6 7  5 1  1 , 4 6 3  0 , 7 1 4 
5 5  1 , 3 0 5  0 , 6 1 7  5 7  1 , 3 08 0 , 7 2 3  
5 6 I , 1 5 0 0 , 2 9 5  5 8  1 , 3 5 2  0 , 64 1  
5 9  1 ,  3 3 1  0 , 2 4 0  6 0  1 , 3 2 6  o , 6 8 9  

SCALE  No . J  S CALE No . 4  

( Idea t iona l C on f o rmity  ve rsus  ( Da ydreaming ve rsu s  La ck of  
Ideat i ona l Inde pendenc e ) Daydreaming ) 

Item KR20 Item 
KR20 Numbe r r i t . s i rit Numbe r r it " s i rit 

1 1 , 6 6 0  0 , 64 1  3 1 , 8 6 0 o ,  6 8 0 
6 0 , 7 8 7 0 , 3 3 6 4 1 , 9 1 5  0 , 7 3 9 

1 3  0 , 8 5 9 0 , 4 2 9  5 1 , 5 9 2  0 , 6 6 5  
1 4  1 , 3 07 0 , 6 2 3  7 1 , 5 1 5  0 , 6 7 5  
1 5  1 , 2 9 3  0 , 6 0 1 N 9 1 , 6 6 3  0 , 6 7 8  0 

1 8  1 , 2 7 1  0 , 6 4 7 0 1 6  1 ,  3 9  1 0 , 6 34 
N 

00 °' 
2 1  1 , 04 5  0 , 4 9 7  "' 1 9  1 , 5 1 6  o , 6 8 9 "' 

0 0 

2 4  1 , 1 1 0 0 , 5 0 8  
I I  

2 5  1 , 5 8 0  0 , 6 5 3  
I I  2 8  0 , 6 2 6  0 , 2 9 9  3 7  1 , 7 4 3  0 , 7 9 9  

3 2  0 , 8 0 3 0 , 4 6 6  .µ 4 1  1 , 5 8 2 0 , 7 0 6  .µ 
3 3  0 , 7 06 0 , 3 3 9 H 4 2  1 , 7 2 3  0 , 7 9 5  H 

3 5  1 ,  5 1 8  0 , 6 6 3  44  1 , 7 3 3 0 , 7 7 5  
3 6  1 , 4 1 0 0 , 7 0 0  4 9  1 , 8 2 3 0 , 8 5 2  
4 6  1 , 2 9 0  0 , 6 4 1  
so  0 , 5 6 5  0 , 3 2 2  
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TABLE 8 . ITEM  ANALYSE S : WORK HABITS 

SCALE No .  1 
( Tho rough ve rsus C a re le s s  Wo rk 

Perfo rmance ) 

Item 
Numbe r rit 0 8 i rit KR20  

2 1 , 6 3 3  0 , 7 00 
3 1 , 6 7 8  0 , 7 06 
4 1 , 6 2 7  0 , 6 7 2  
9 1 , 0 7 8  0 , 4 5 2  

1 3  1 ,  1 5 1  0 , 4 8 5  
1 4  1 , 4 9 0  0 , 6 1 8 
17  0 , 7 4 4  0 , 44 1  
2 2  1 , 3 7 8  0 , 5 8 7 
2 5  1 , 3 28 0 , 5 5 4  
2 6  0 , 8 4 2  0 , 3 19 -tj-

0 2 7  1 , 0 26 0 , 4 34 °' 
29 1 , 5 3 7 O ,  6 8  3 " 

0 
3 0  1 ,  1 5 8 0 , 4 7 4  

I I 3 5 1 ,  1 8 4  0 , 5 5 6 
3 9  1 , 5 1 1 o , 6 6 5  .µ 

.µ 
4 0  1 , 1 9 8 0 , 5 5 7  >-< 

44  1 , 3 2 8 0 , 5 0 2  
4 6  1 , 0 8 5  0 , 5 1 9  
5 3 1 , 2 5 5  0 , 6 0 2  
5 8  1 ,  1 6 9 0 , 7 0 3  
7 2  1 , 3 7 8  0 , 7 3 9 
7 5  1 , 5 7 5  0 , 7 7 9  
7 7  1 ,  1 7 9 0 , 4 9 3  

I 

SCALE No . 3  
( Independent ve r sus  Dependent 

Wo rk Pe rfo rmance )  

Item KR20 Numbe r 
rit ' si r it 

8 1 , 1 1 5 0 , 5 7 9  
1 6  0 , 6 4 6  0 , 3 9 0  
2 3  1 , 0 8  8 0 , 5 9 5 
3 3 0 , 7 24 0 , 3 9 7  
3 6  0 , 8 2 6 0 , 4 6 7  
4 5 1 , 26 6 0 , 6 1 7 
5 5  1 ,  28 4 0 , 6 5 0  V") 

0 

57 0 , 7 3 2 0 , 4 3 7  00 

5 9  0 , 9 7 5  0 , 40 8  " 
0 

6 6  1 , 3 9 5  o , 6 8 9  I I  
6 9  1 , 3 7 0  0 , 6 60 

µ 7 6  0 , 8 06 0 , 4 5 7 � 
>-< 

8 1  0 , 7 1 3  0 , 5 00 
8 2  0 , 7 7 4  0 , 4 6 2  
8 4  0 , 9 64 0 , 4 6 9  

SCALE No . 2  
( Ve r sat i le ve rsus  Rigid  

Item 
Numbe r 

5 
6 

1 0  
1 1  
1 2  
1 5  
1 8  
2 1 
2 4  
3 1  
3 2  
3 4  
3 8  
4 1  
4 3  
4 8  
5 0  
5 1  
5 4  
6 0  
6 2  
6 3  
6 8  
7 4  
7 9  

Pe rfo rmance ) 

r . t . s .  
l l 

1 ,  1 2  3 
0 , 7 2 3  
1 , 6 6 6  
1 , 0 6 3  
0 , 8 2 5 
1 , 24 1 
1 , 4 8 7  
1 ,  1 3  2 
0 , 9 6 8  
1 , 4 1 6  
1 , 6 8 7  
0 , 9 3 5 
0 , 7 7 8  
1 ,  3 5 1 
1 , 2 2 2  
O ,  8 3 5  
o , 8 5 9 
0 ,  8 4 0  
0 , 9 6 6  
1 , 0 1 2  
1 , 08 1  
1 , 3 6 4  
1 ,  1 7 9  
0 , 4 9 0  
0 , 5 6 2  

SCALE 

rit 

0 , 4 4 0  
0 , 3 4 8  
0 , 6 2 5  
0 , 5 4 8  
0 , 3 9 6  
0 , 57 5 
0 , 6 28 
0 , 5 3 2  
0 , 4 4 6  
0 , 5 9 1 
0 , 6 5 4  
0 , 4 74 
0 , 3 5 0  
0 , 6 3 6 
0 , 5 4 1 
0 , 4 9 0  
0 , 3 7 5  
0 , 4 0 3  
0 , 4 23 
0 , 5 1 9 
0 , 5 1 8 
0 , 5 8 5 
0 , 5 8 8  
0 , 2 1 8  
0 , 3 0 3  

No . 4 

Wo rk 

KR20 

('-... 

00 ... 
0 

I I  
µ 
µ 

I-< 

( Low Pe rfo rmance  Potentia l ve r s . 
High Pe rfo rmance  Potent ia l ) 

Item KR20 Numbe r r it ' si r it 

1 1 , 240 0 , 5 6 7  
7 0 , 9 6 5  0 , 4 6 4  -

1 9  1 , 227 0 , 6 4 7  
20 1 ,  1 5  2 0 , 5 4 0  
28 1 ,  1 09 0 , 4 8 2 
3 7  O ,  6 8  2 0 , 3 4 0  
4 2  0 , 6 5 2  0 , 4 09 N 

(") 

4 7 0 , 8 30 0 , 3 6 0  00 

1 , 04 8  
" 

4 9  0 , 5 9 1 0 

5 2  1 , 5 8 7  0 , 6 5 0  I I  
5 6  0 , 7 6 8  0 , 3 5 9  � 
6 1  1 ,  1 7 5 0 , 5 6 8 � ... 
6 4  1 , 0 34 0 , 5 9 6  
6 5  1 , 08 5  0 , 5 4 9  
6 7 1 ,  1 50 0 , 5 8 4  
7 0  0 , 7 9 7  0 , 4 1 4 
7 1  1 , 20 3 0 , 5 0 5  
7 3 1 , 6 1 2  0 , 7 24 
7 8  o ,  9 3 0  0 , 4 3 7 
8 0  0 , 9 3 5 0 , 5 2 0 
8 3  0 , 9 9 3  0 , 4 2 8 
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MEANS 2 STANDARD DEVIATIONS: SKEWNESS AND KURTOSlS. 

Further processing of test scores were done 

separately for the English and Afrikaans Samples. 

Tables 9 and 10 present the statistical properties 

of the total test battery. 

Two-tailed t-tests were applied to establish the 

significance of the differences between the English and 

Afrikaans speaking samples on each of the measurements. 

Significant differences between the samples beyond the 

1 per cent level were found for the variables Deductive 

Reasoning, Cube Comparison, Inference, Myers-Briggs 

Sensing and Myers-Briggs Intuition. 

Beyond the 5 per cent level, differences were 

found for Figure Classification, Reasoning Ability, 

Figure Series, Myers-Briggs Thinking and Myers-Briggs 

Feeling. 

Otherwise, skewness and kurtosis coefficients 

indicated a fairly normal distribution for all test scores. 

Consequently, the raw scores of all tests were used for 

further analysis. 

INTERCORRELATIONS . 

The following numbering was used for the variables 

as they appear in the correlation matrices : 



Variable No . 

1 .  

2. 

3. 

4 , 

5 . 

6 . 

7 .  

8 . 

9 .  

10 , 

1 1 .  

12 . 

13 , 
14. 

15 . 

16 . 

17 .  

18 . 

19 . 

20 .  

21 .  

22 . 

2 3 . 

24.  

25 . 
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TABLE 1 1  

Description. 

Locations. 

Deductive Reasoning Test. 

Card Rotation. 

Letter Set . 

Inference , 

Cube C omparison. 

Figure Classification. 

Blox, 

Reasoning Ability . 

Pattern Completion . 

Figure Series. 

Age . 

Conunon Elements. 

Gottschaldt . 

Seeing Faults. 

Consequences , 

Temperament. 

MB - Extroversion. 

MB - Introversion. 

MB - Sensing .  

MB - Intuition. 

MB - Thinking . 

MB - Feeling. 

MB - Judging. 

MB - Perception. 

Table 11  continued • • • / 



Variable :fo .  

26 . 

27 , 

28 . 

29 , 

30 . 

3 1 . 

32 . 

3 3 .  

34 , 
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Description. 

Qualities Test. 

Scale No. 1. Rigorous vs. 
Digressive Thinking. 

Versatility vs. Rigidity in 
Thinking. 

Ideational Conformity vs. 
Ideational Independence. 

Daydreaming vs , Lack of 
Daydreaming , 

Thorough vs. Careless \vork 
Performance, 

Versatile vs. Rigid Work 
Performance. 

Independent vs. Dependent 
Work Performance. 

Low Performance Potential vs. 
High Performance Potential. 

The t act that high negative correlations were found 

is due to  the dichotomous nature of many items. For 

inte rpreta t ion purpos e s  their signs can be reversed by 

reflecting the direction of the items. 

Some high correlations in both matrices are 

particularly noticable between the cognitive tests. 

Correlations between these and the personality variables 

are relatively low. A high degree of interrelation appears 
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TABLE 9 .  

\fEANS , STANDARD DEVIATIONS , SKEWNESS 

AND KURTOSIS COEFFICIENTS. 

(AFRIKAANS SPEAKING) 

1 . 
') "" .  
3 .  
4 .  
5 .  
6 . 
7 .  
8 .  
9 .  

10 . 
1 1. 
12. 
13 . 
14. 
1 5 . 
16. 
17. 
18. 
19. 
20 . 
21.  
22. 
23. 
24. 
25 . 
26 . 

27. 

28. 

VARIABLE 

Locations • • • • • •  " ll . . .. .  

Deductive Reasoning • • .  
Card Rotation . • . • • • • •  
Letter Set • • . • • • • . • • • •  
Inference • • • . • • • • • • • • •  
Cube Comparison • . • • • • .  
Figure Classification . 
Blox . . . . . . •  ll • ,_ • " . . . .. .  . 

Reasoning Ability • • • • • 
Pattern Completion • • . •  
Figure Series • • • • • • • • .  
Common Elements • • • • • • •  
Gottschaldt • • • • • • • • • • •  
Seeing Faults • • . • • • • • • 
Consequences • • • • • • • • • •  
Temperament • • • • • · • • • • •  
MB - Extroversion • • • •  
MB - Introversion • • • •  
MB - Sensing • • • • • • • • •  
MB - Intuition • • • • • • • •  
MB - Thinking • • • • • • • • •  
MB - Feeling • • • • • • • • • •  
MB - Judging • • • • • • • • · •  
MB - Perception • • • • • • • 
Qualities Test • • • • • • • •  
Rigorous versus 
Digressive Thinking • •  

Versatility versus 
Rigidity in Thinking . 

Ideational Conformity 
vers. Ideational 

7 , 7 19 
29 , 813 
19, 984 
22, 016 
12 , 156 
30, 562 

129, 562 
33, 875  
1 1, 328 
17,500 
20, 188 
23, 516 
29, 406 
16 ,734 
24,750 
10 ,641 
9 , 094 

16 , 89 1  
14, 344 
10 ,3 12 
13, 656 
6, 39 1 

16 ,0 16 
10, 781 
37, 297 

67 , 922 

65, 766 

S .  D .  

2 , 548 
7 , 9 50 
4,796 
4 , 256 
2, 8 52 
7, 359 

30, 38 1 
4, 8 9 1  
3, 071 
6 ,231  
5 , 089 
6, 698 
8, 387 
4 , 857 
7 , 235 
5 , 094 
5 , 359 
6 , 069 
7 , 27 3  
5, 356 
4, 9 32 
4 ,750 
6, 909 
6, 4 15 
9 , 555 

22, 013 

23, 421 

Independence • • • • . • • • .  67, 89 1 1 5, 900 
29 . Daydreaming vers . Lack 

of Daydreaming • • • • • • •  6 3, 125 22, 226 
30. Thorough vers . Careless 

Work Performance • • • • •  1 10 , 937 30, 5 13 
3 1 .  Versatile vers. Rigid 

Work Performance • • • • •  1 13, 781  26 , 075  
32. Independent versus 

Dependent Work 
Performance • • • • • • • • • •  80, 3 12 14 , 804 

3 3. Low Performance 
Potential versus 
High Performance 
Potential • • • • . • • • • • •  126, 844 21 , 3 17 

+ Combined sample 

SKEWNESS h1JRT0SIS RELIABILIT) 

-0,281 
-0, 463 
-0 , 167 
-0, 302 
-0, 604 
-0, 727 
0 , 387 

-0, 365 
-0, 850 
-0, 134 
-0 , 430 
-0, 246 
o ,  1 17 
0,630 
0, 259 

-0, 026 
0, 560 

-0, 497 
0, 249 
0, 376 

-0, 126 
1 ,000 

-0, 053 
0, 408 
o, 686 

0 ,234 

0,37 1 

0 , 227 

-0, 022 

-0, 165 

-0, 190 

0 , 038 

-0, 462 

-0 , 097 
-0,203 
-0, 709 
-0 , 69 5  
0,579 
0 ,66 3  

-0, 204 
0, 679 

-0, 104 
-0 ,  395 
-0, 36 1 
-0, 208 
-0 , 882 
0, 202 
0,207 

-0, 162 
0,256 

-0, 043 
-0, 824 
-0,266 
-0,706 

1 , 077 
-0, 844 
-0,26 1 
0, 474 

-0, 233 

-0, 462 

-0,592 

-0, 442 

-0,255 

-0, 089 

-0 , 651  

-0, 047 

0, 590 
0 , 865 
0, 769 
o , 685 
0, 533 
0, 853 
0 , 954 
0 ,643  
0 ,637 
o , 853 
0, 780 
0, 80 1  
0 , 878 
0 ,51 1  
0, 608 
0 , 802 
0, 727 
0, 780 
0 , 830 
0 , 73 1  
0, 804 
0, 663 
0, 869 
0, 857 
0, 447 

0, 865+ 

0, 802+ 

0, 920-+ 

0, 904+ 

0, 867+ 

0, 805+ 

0 , 832+ 
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TABLE 10 . 

MEANS , STANDARD DEVIATIONS , SKEWNESS 

AND K'URTOSIS COEFFICIENTS . 

(ENGLISH SPEAKING) 

VARIABLE 

1 �  Locations • • • • • • • • • • • • 
2 .  Deductive Reasoning • • -
3 .  '.::!a "".'d Rotation • • • • • • • •  
4 Q  Letter Set • • • • • • • • • • •  
5 .  Inference • • • • • • • • • • • •  
6 .  Cube Comparison • • • • • •  
7 .  Figare Classification . 
8 .  31 ox • • • • • • • • • • • • • • • • •  
9 .  Reasoning Ability • • • •  

10 . Pattern Completion • • •  
1 1 .  Figure Series • • • • • • • •  
12 . Common Elements • • • • •  
1 3 .  Gottschaldt • • • • • • • • • •  
14 . Seeing Faul ts  • • • • • • • •  

1 5 .  Consequences • • • • • • • • • 
16 . Temperament • • • • • • • • • •  
17 . MB -· Extroversion • • • •  
18 . MB - Introversion • • • • 
1 9 • ; rn - sensing . . . • . . . . .  
20 ., MB -, Intuition • • • • • • •  
2 J .  MB - Thinking • • • • • • • •  
22 . �fB - Ji.,e eling • • • • • • • • •  
23 .  MB - Judging • • • • • • • • • 
2 4 .  MB - Perception • • • • • • 
2 5 .  Qualities Test • • • • • • •  
26 . Rigorous versus 

Digressive Thinking • 
27 0 Versatility versus 

Rigidity in Thinking • 
28 . Ideational Conformity 

MEAN 

8 , 08 3  
33, 707 
2 1 , 122 
23, 195 
16 ,963 
33, 56 1 

142 , 732 
35, 207 
12 , 3 17  
1 8 , 732 
22, 000 
24, 512 
29 , 18 3  
17, 756 
26,427 
12 , 256 
9 , 6 10  

16, 378 
10, 122 
1 3 ,659 
1 1 , 720 
8 , 195 

15 , 6 10 
1 1 , 744 
40, 098 

67 ,,06 1 

62 , 829 

versus Ideational 
Independence • • • • • • • • 63, 646 

29 . Daydreaming versus 
Lack of Daydreaming • • 6 1 , 963  

30 . Thorough vers . Careless  
Work Performance • • • • 108 , 67 1  

3 1 .  Versatile vers . Rigid 
Work Performance • • • • •  108 , 280 

32 . Independent versus 
Dep1�ndent Work 
Per formance • • • • • • • • • 8 1 , 195 

33 .  Low '?erfonnance 
Pot ential versus 
Hii1 Performance 
Po1 ential • • • • • • • • • • •  1 29 , 951  

1( Vers· '.er, 1972 
+ Comt:1-Ued sample 

S . D . 

2 , 397 
8 , 074 
4, 676 
3, 598 
1 , 869 
6, 260 

32 , 779 
4, 09 1  
2 , 479 
5, 96 1 
5 ,4 1 1 
7 , 8 16 
9 , 298 
5, 766 
8 , 325 
5, 6 19 
5, 669 
6 , 6 10 
7 , 053 
6 , 02 1  
5, 76 1  
6 , 169 
7 , 335 
7 , 3 14 

1 1 , 22 3  

19 , 653 

19 , 7 18 

SKEWNESS 

-0, 588 
-0, 900 
-0, 565 
-0, 226 
-0 , 969 
-1 , 169 
-0, 280 
-0, 1 1 3 
-0,608 
-0, 075 
-0 , 795 
-0, 606 
-0, 12 1  
0, 594 
0 ,470 
0, 260 
0 , 672 

-0, 333 
0, 776 

-0, 163 
0 , 03 1  
0 , 58 1  

-0, 42 1  
0, 52 1  
0, 436 

-0, 105 

0, 325  

1 6 ,487 . O ,  07 3 

2 1 , 180 0, 236 

28 , 8 16 0, 036 

27 , 427 0, 109 

14, 749 -0,043  

20, 482 -0,470 

KURTOSIS 

o , 885 
0 , 282 

-0, 560 
o, 104 
0, 905 
1 , 241  

-0, 30 1  
-0, 309 
0, 517 

-0, 699 
-0, 1 33 
-0, 368 
-0, 758 
0, 003 
0, 247 

-0, 175 
0 , 1 53 

-0,775 
0, 050 

-0, 772 
-0,754 
-0,663 
-0, 651 
-0, 67 1  
-0, 1 12 

-0, 195 

-0,063  

-0, 206 

-0, 334 

0 , 003 

0 , 199 

-0,459 

0 ,908 

RELIABILITY 

0, 537 
0, 869 
0, 757 
0, 560 
0 , 5 1  * 
0, 796 
0, 960 
0 ,489 
0 ,443 
0, 840 
0, 805 
0, 854 
0 , 90 1  
0, 746 
0, 660 
0, 8 38 
0 , 800 
0, 740 
0, 869 
0, 826 
0, 826 
0, 853 
o , 857 
0 ,83 1  
0, 7 14 

0, 865+ 

0 , 896+ 

0, 802+ 

0 ,92o+ 

0, 904+ 

0 , 867+ 

0 , 805+ 

0,832+ 



VARIABLE S  

1 

2 
3 
4 
5 
6 
7 
8 
9 

10  
1 1 

1 2  
1 3  
1 4  
1 5  
1 6 

1 7  
18 
1 9  
20 
2 1  
2 2  
23 
24 
25 
2 6  
27 
2 8  
29 
3 0  
3 1  
3 2  
3 3  
34  

1 2 3 

100 
35  100 
3 3  35  J OO 

4 

34 40  � 1 00 

5 

1 9  2 1  1 2  29  100  

6 

1 9 2 0 4 5  15 08 100 

7 

ll .2-2. 4 3  3 8  1 1  4 3  1 00 
1.§.. .31.. 45 47  -0 1 4 4  5 0  
3 7  3 5  1 3  34 -ll 1 8  2 2  
4 2  3 1  ..ll 4 2 2 1  � 3 4  
20 2 2  _3.§_ kl 1 3  2 1  3 1  

- 2 8  - 1 4  - ·0 1 - 1 3  - 1 7  -0 2 - 05 
..3.§_ 1 7  2 1  3 2  06  -05 20 
A 1 4  2 6  2 3  09  22 0 3  
-06 07 08 06 -04 1 7  2 1  
-08 0 9  - 09 0 6 - 0 1 0 3  1 6  
--31_ - 10 - 1 5 - 1 7  1 5  -0 3 0 2  
-...3.Q - 2 2  - 1 2  - 3 4  0 2  -04 -05 
..£2. 20 0 9  32  -0 3 0 1  08  
- 1 8  -0 6 - 0 6 0 6 - 1 0 - 0 5  00 

10 08 - 0 2 -00 1 5  -07 -04 
02 -0 6 - 18 -08 -08 1 4  - 10 

-0 6 03 05  06  04 - 2 0  08 
-0 5 - 13 -· 2 1  - 1 5  - 2 1 - 1 7  - 2 5  

04  1 3  2 1  1 1  2 1  1 7  28 
- 1 6  - 2 2  - 1 1 -04 l 7  05 - 0 3 
- 1  6 - l 5 - l 2 -- O 7 O 5 - l 3 -0 3 

05  - 1 3  - 29 - 1 4  - 1 5 - 2 5  - 1 1 
0 8  - 1 6 : 0 2  - 1 1 - 1 6  21 0 1  

-05  -09 04 1 5  -02  -05 0 1  
- 0 5  1 0  ll 1 9  .:; o  1 S  1 6  

1 3  -04 - 1 8 - 1 0 - O J  - 2 1 -09  
- 2 1 15 - 1 3 -08 0 5  - 1 0 06 

Ol  0 2  1 9  09 · n t: 08  03 

De c ima l po int o m i � � e d . 
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TABLE 1 2  

INTERCORRE LATION MATRIX (ENGLISH SPEAKING )  

8 9 10  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20  2 1  2 2  2 3  24 25  2 6  2 7  28  2 9  3 0  3 1  3 2  3 3  3 4  

100  
30 100 

� 3 3  1 00 
3 4  01 60 1 0 0  

:.Tl -2 2 -4 1 - 20 100 
1 2  18 28 2 3  05  
24  0 5  3 3  4T - 2 1 

- 0 1 0 5  -07 - 10 0 6  
-0 1 0 8  0 6 0 0  04 
- 1 2  - 0 6 - 21 0 2  05 

1 00 
..Jl. 
1 6  
0 1 

-20  
- 1 6 - 1 5  � -06 25 - 1 7  

1 8  1 7  24  02  ..:ZZ 2 2  - - --
1 7  0 2  -02 00 2 1  -08  

- 1 2  0 4  -0 3 -0 6 - 1 9  05 
03  1 3  08 -05 1 4 1 1  

- 1 7 - 1 2  - 1 2  -02 -05 -08  
-08  - 2 4  - 10 -22  0 6  05 

0 2  26  1 2  �4  -08  -0 2 
- 1 2  0 1  -04 -07 14 1 3  
-09 -06 - 2 3  - 1 4  -0 3 -00 
-- 1 1  - 1 1 -08 0 5  -02 -08  

0 7  - 1 1 0 7  06 01  -06  

1 00 
0 2  1 00 

- 1 1 6 2  
- 1 1  16 
- 2 7  1 2  
20 - 1 1 

- 20 -20  
15  
08  

- 1 4  
- 10 

0 6  
-07 

0 ,.., - ; 
- 1 3 
·- 1 0  

1 5  
-07 

() 7 
-· 1 1  

1 0 
4 9  
w 

- 1 7 
- 1 2  

-00 0 2  07  0 1  -03  
0 9  2 3  04 0 7  -04 

-08 - 1 9  -08 -09 -OJ  
-05 - 1 4 - 1 1 -0 2 - 08 

09  - 1 0  
0 9  1 4  

-06  -0 7 - 26 
·· 1 4  -05 .:oi 
-02  

0 1  

0 1  -09 1 2  0 5  0 3  1 1  1 0  -0 1 

1 00 

1 l I 00 
1 3  _i2.. 100 

- 1 2  - 6 0  -88 - -
- 1 5 -:.£1_ 04 

15  16  -05 
-0 1 - 0 3  -05 

05 0 3  0 1 
02  -:1.1. 0 2  

-06  ll - 0 3  
5 1  24  2 1  

10 10 06 
- 1 8 -n -0 3 

1 4  - 2 1 09 
-0 9 - 2 1  -]l 

0 3 1 7 -0 3  
- 20 -44 - 2 1 

0 3  10 1 7 
0 5  - 1 0  - 1 6  

100 
09  
05 

-00 
0 9  
0 6  

-0 1  
- 1 1 
-04 

1 0  
- 1 2  

1 0  
-02  

1 8  
-0 7 

0 3  

1 00 
-8  S 1 00 
-0 6 0 1  1 00 

08 0 3  -8 7 1 00 
3 1  -:.1.2_ --ZZ - 2 4  100 

- 3 4  -3.§._ - 2 4  29 - 9 4  100 
-03 0 6 09 -06 02 -0 3 1 00 
-07 1 9  - 28 3..4.. - 26 � 0 7  

2 2  - 15 - 1 7  2 1  - 0 2  02  - 10 
06 - 1 1 2 6  -.1]_ 1 0  - 1 4 1 0 
� - 3 7  2 2  -n 1 0  - 1 2  - 0 3  

- 2 1 _31_ - 1 7  _il - 6 3  _Q.4.. -0 1 
1 6 - 1 5  0 2  0 1  1 1  - 1 7  -2 3 
1 1  06 -ii _M:_ 0 3  0 2  - 10 

-05 - 1 0  __2.B -42 _2 6 - 2 7  0 2  

100 
29 1 00 

- 1 3  09 1 00 
-26  -02  25  100  

57  - 1 2  -30  - 1 3  
°Ts 54 z°3 1 5  
29 TI -49  - 2 1 

-.6 9 -4 6 14 3 6 - - -

1 00 
- 1 8 

1 5  
-48  

1 0 0  
1 7  1 00 

- 2 1 - 3 3  1 00 

Unde r l ined va h, e s  ct 1 'P s ,.:;, , ,· ' i c a L �, a t  t.Lc: .: �b le , ,2 1 . 
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TABLE 1 3  

INTERCORRELATION MATRIX ( AFRIKAANS SPEAKING) 

VARIABLES 1 

1 100  

2 

2 5 3  1 00 

3 

3 4 9  j_§_ 1 00 

4 5 

4 5 2  44  3.4.. 1 00 
5 il 4 7  1 9  4 9 1 00 

6 

6 .4.Q. 4 2  41.. 4 2  45 1 00 

7 

7 6 3  .4.§. 2 2  49  34 4 1  1 00 

8 9 1 0 1 1 1 2  1 3  1 4 1 5  1 6  1 7  1 8 1 9  20  2 1  2 2  2 3  24  25 2 6  2 7  28  29  30 3 1  3 2  3 3  34  

8 4 7  ...1Q .iQ. 44 3 1  4 9  1Q_ 1 00 
9 56 so M .i3.. 46 49  ..41.. 24 1 00 

1 0  4 1  44 35 5 6 5 3  5 3  .51. 51_ 5 6  1 00 
1 1  40  24 1.5._ 45  _J2_ ..13. 3 8  1Q ..i!. 64 1 00 
1 2  � -1.1 - - 2 6  - 1 9 -20 - 25 -4 1  - 2 2  -..3..2. -� - 24 100  
1 3  22  1 9 20  2 8  2 3  .3Q. 32  .J.Z. 26  52  ..iQ - 1 9  1 00 
1 4  3 .S  44 3 2  _41 34 5..5.. 3 2  A..i 4 2  .5..1. .lZ. -24  3 9  1 00 
1 5  04 07 1 2  02 1 9  08  0 1  - 1 3  1 6  - 1 1  -03 1 1  06  - 1 8  1 00 
1 6  -03  0 1  - 07 05  1 8  04 -04 - 1 8  24  00 -00 04 0 5  - 2 3  5 5  1 00 
1 7  2 4  2 2  2 3  05  07  07  1 6  -02  � -03  - 1 2  -07 - 1 1 -03  2 1  2 3 1 00 
1 8  -02  -06 -· 1 1  00 -07  - 1 7  -07 - 2 6  04 -...3.Q_ - 2 6  3 9  � 2 7  - 1 2  1 4  · 21 4 8  1 0 0  
1 9  0 7  1 1  0 7  0 7  0 6  1 3  1 1  .3.Q -00 ..1§_ 2 9  -..AQ .J:L 2 3  - 1 9 - 2 8  -4 7 -8 8  1 00 
20 -09 -09 -� -06 - 2 0 -.3.Q -04 - 2 9  - 2 6  - 2 3  -05 20  -07 - 3 1  1 7 1 8  - 2 0  1 5  - 1 3  1 00 
2 1  1 8  1 2  2 1  07 lQ. n 09 30 2 6  2 2  0 1  - 1 9  08 3 0  - 1 3 - 1 3  2 0 - 1 0  1 4  -8 7 1 00 
2 2  1 2  24 - · 1 2  09 09  -0 3 1 6  1 3 09  05 0 2  07 1 3  04 07  O l  06  07  -04 09 -0 7 1 00 
2 3  - 1 1 - 1 8  08  - 1 8  - 1 5  -0 1 - 1 4  -09 - 1 3  -07 - 1 4 -09 - 1 1 -04 -09 03  -00 - 1 0  06  -07 1 2  - 8 9  1 00 
24 -08 0 1 -09 - 1 3  - 1 3  - 1 1 - 2 2 - 1 4  - 2 6  -28  - 1 1  _.41.._ - 1 5  - 24 06  09 - 2 1 2 3  -.1.5.. 5 3  -.5.Q_ 28  - 34 1 00 
2 5  0 6  -0 1 06 1 3  05 04 2 6  08 2 2  20  0 3  - 3 7  1 0  1 8  0 1  -06 � - 1 2  1 7  -..3.2.. )I - 1 4  2 1  -9 3 1 00 
2 6  -05  1 0  07  - 1 0 06 -04 -08 - 1 5  04 04 -04 04 20 0 2  3 2 A.Q.. 2 1  -07  03  0 8  - 1 1 -07 06 07 -03 1 00 
2 7  -02  -09 24  07  09 00 06  05 1 3  07 1 5  - 2 2  07  - 1 1  09 . .  08 2 2  - 1 5  1 0  - 1 7  1 3  -44 3 6  -4 2 ;rJ_ 0 3  1 00 
28 - 3 3  - 3 1  -· 1 7  - 2 3 - 30 -20 - 1 6  -li - 1 9  -:..J.!... 02 10 - 1 0  - 2 1  04 04 - 2 2  -08 05 30 - 3 1 :f9°" 24 0o -00 - 1 4  J..J.. 1 00 
29  - 1 9  -05 -· 1 6  -20  - 1 0 -� -:.U. - 26 - 2 3  - 1 0  - 1 2 20  1 0  -06 0 1  1 3  -05 1 1  - 10 3 0  -26 1 2  -05 34 -34  2 8  -4!!. -07 1 00 
30 -08 - '14 - 2 7  02 -04 - 1 2  -05 -n. - 1 5 - 1 4  1 1  26 -03 - 1 6  -08 -0 1 -06 1 7 - 1 5  35 -� 2 7 - 2 9  34 � -04 - 2 6  2 3 2 1  1 00 
3 1 1 1  06 1 9  1 5  � 10 1 7  1 6  � 2 2  1 0  - 1 9  07  0 2  1 1  1 6  30 - 1 4  2 1  -26  3 3  -25 2 9 -5 5 5 3  1 8  7 3 05 -il -20 1 00 
3 2  - 2 2  - 2 7  - 1 6  - 1 4 - 20 -08 -28  - 1 9 - 1 3  -30  -05 1 5  - 1 3  -2 3  1 2 06 -35 - 1 0 0 1  2 3  -'fl. - 2 8  � 1 2  :t8 - 1 5  1 7  ..§.2. -06 1 4 - 1 6  1 00 
3 3  00 -02  1 1  1 3  -08 -08 04 1 1  1 1  - 1 1  08 -- 06 02  -09 1 5  1 7  10 1 5 - 1 2  02  1 0  - 2 8  � -06 04 - 1 6  49 1..§. -12 - 14 .J..Q. 2 1  1-00 
34 08  1 8  - 1 4  1 2  09 08 1 0  1 1  -03  09 -04 24 1 0  1 1  -0 1 08 -08 20 -24 08 -07 .....ii -40 36  - 3 2  1 5  -72  -..5.Q li 1 9 -.ii -2 9  � 1 00 

Decima l  point omitted . 

Unde rlined va lue s a re significant at the 5% level . 
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to e.xist between the Thinking and and Work Habits and some 

pers1.mality variables .  Correlations between the Meyers­

Briggs (HB )  n Feeling " and the " Low vs . High Work Potential" 

Sc;J� range between 0 , 40 ( for the Afrikaans speaking sample) 

and 0 ,42 ( for  the English speaking sample ) .  Similarly the 

correJation between 1 1Thorough vs . Careles s  Work Performance" 

a.nd "HB - Judging ! !  is between -0 , 55 to -0, 6 3 .  The score s 

from the Temperament Questionnaire are highly correlated with 

1 1Versatile vs . Rigid Work Performance" ,  (-0,44) .  

The intercorr:�lations between Thinking and Work Habits  

re qui:ce fu��the r ele,;.boration ,. It will be  remembered that three 

of the fo'..lr Thinking and Work Habits are very similar with 

regard to their operational definitions . Intercorrelations 

between them are rather high and range from 0, 39 to 0, 7 3  for 

bo th s ampL" s . This appears to indicate that the similarity of  

d e finitions causes  the high degree of mutual relationships 

between the Work Habits  and Thinking Habits  from which the 

forme r we::'.'e inferred (See : pilot s tudy) . These  results 

c2.n therefore be considered as a first confirmation that 

Thinking Habits can influence and/or determine Work Habits in 

a professional work situation.  If it is taken into consideration 

that the sul°' ject s  partic ipating in this investigation were 

drawn from diffe rent profe ssional fields , institutes  and levels 

cf fr:nc tLx1 in£;,  the interyretation of the findings could be 

extende:J tc the p ,Jint \-,here it  is as sumed that the Work and 

ThinkiGg Habits  dre relatively independent of  the j ob content , 

che nature of  work and level of functioning . A strong 

in C1uence of  the se j ob demands on work habits  would have 

ac.tc�ci as a moderator vari:;,ble - with the result that the 

int ,;:::r-correlations between Thinking and Work Habits should 

not have been as high as 0 , 73 . It is therefore not rmreasonable 

to as swne that these high intercorrelations represent a more 



-36-

comprehensive concept of relatively stable Problem­

Solving Styles. 

The asswuption that the Thinking and Work Habits 

are unidimensional (as stated in the pilot investigation ) 
has been proven incorrect. 

Significant correlations (on the 5% level) were 

obtained in the matrix for the Afrikaans speaking sample, 

between 1 1 Rigorous versus Digressive Thinking" and 
1 1Versatility versus Rigidity in Thinking 1 1  as well as 

1 1 Ideationa1 Confonnity versus Ideational Independence". 

Similarly high significant correlations were obtained 

for both sample groups (English and Afrikaans speaking) , 

between Work Habits and 11 Thorough versus Careless Work 

Performance r r  as well as with ''Low versus High Performance 

PotentialH. The existence of other interrelationship 

patterns between the various scales formed part of the 

factcr analyses . 

The correlations between the seperately scored 

dichotomous dimensions of the Myers-Briggs Type Indicator 

(MBTI) resulted in high negative values, viz. between 

.. J , 86  and -0, 96 for both language samples. The inter­

correlation s of both polarities of each dimension with all 

other te st  variables are very similar regarding their 

values , but are distinguished by their signs. For example, 

ir:, the case of dimension "Judging - Perception 1 1  the first 

polarity is correlated with the Scale "Thorough versus 

Careless Work Performance 11 to the extent of -0, 63, whereas 

the correlation of the 1 1 Perception 11 with the same scale is 

o, 64 (for the English speaking sample) . It appears that it 

is unnecessary to retain the two polarities of each dim,nsion. 

Therefore, it was decided to incorporate only one polarity 
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of  each dimension for furthe r analysis . The following 

variable s of the Mye rs-Briggs Type Indicator we re excluded 

from further analysis : Ext roversion, 
Intuition, 
Thinking , 
Perception . 

A compari son of the correlation matrice s for the 

Afrikaans and English speaking sample s reveals that a 

separation of  both sample s for analysis purpose s is  justified . 

Inte r-correlations between some variable s show striking 

differences . For the Afrikaans speaking s ample ,  the 

correlation between 1 1 Locations " and " Inference" is 0 , 1 9 ,  and 

for the English speaking sampl e ,  it i s  0 , 46 . The correlation 

between n pattern Completion ! ! and 1 1 Inference" for the Afrikaans 

spe aking sample is 0 , 53  and for the English speaking sample , 

-i. t. i s  0 ., 2 1 . Als o ,  the correlations between 1 1Judging - S ensing" , 

n rdeational Conformity and Rigorous Thinking" reveal differences 

between both samples . 

INTER-BATTERY FACTOR ANALYSIS THINKING AND WORK HABITS 

PERSONALITY VARIABLES $ 

The first Inter-Battery Factor Analysi s ,  according to 

Tucker 1 s method ( 1958 ) , wa s applied to e stablish the 

.relat ionship between personality variable s on the one hand and 

Thinking and Work Habits on the other hand . The same two 

batterie s  were applied to both the Afrikaans and English 

speaking groups , containing the fo1lowing variables :  



bATTERY l . 

!3�RY 2. 

Variable s No , 

1 .  

') - ·  
3 .  

4 ,  

5 .  
6 .  

1 .  

2 ,  

3 , 

4 ,  

r' 
) ,  

o .  

7 
I • 
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TABLE 14 , 

Description. 

Age. 

Temperament (Temp.) 

MB - Introversion (Intro. ) 

MB - Sensing (Sens. ) 

�!B - Feeling (Feel.) 

MB - Judging (judge.) 

Rigorous vs. Digressive Thinking 
(T.H. No 1 )  

Versatility vs. Rigidity in Thinking 
(T  o H , No 2) 

Ideational Conformity vs. Ideational 
Independence (T.H. No 3) 

Daydreaming vs. Lack of Daydreaming 
( T.H , No 4 )  

Thorough vs. Careless Work Performance 
(W  . H. No 1) 

Versatile vs . Rigid Work Performance 
(W.H. \o 2) 

Independent vs. Dependent Work 
Performance (W.H. No 3 )  

Low Performance Potential vs. High 
Performance Potential (W.H. No 4) 
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The conunon factors for both batteries were extracted from a 

matrix of correlations between the variables of battery 1 and 

battery 2 .  The matrices A1 (for battery 1 )  and A2 represent 

the common factors for both batteries in such a manner that 

Factor 1 of Matrix A1 is common with Factor 1 of Matrix A2, etc. 

Factors of both batteries will be jointly interpreted , 

The oblique rotation of factors was not done 

independently for both matrices as proposed by Tucker 

(1958, p . 130). Due to the bi-polarity of the variables which 

determine the factors, the sign of their loadings were changed 

separately with separate loadings. This meant that a joint 

interpretation of the common factors of both matrices was 

practically impossible. 

AFRIKAANS SPEAKING SAMPLE . 

See Tables 



Batte ry 1 

Batte ry 2 

1 .  T . H .  No . 1 
2 . T . H .  No . 2 
,.., T . H .  No . 3 j .  

4 .  T . H .  No . 4 
1) . W . H .  No . 1 
' 6 . W . H .  No . 2 
,.., W . H .  No . 3 I • 
8 • W . H .  No . 4 

TABLE  1 5  

INTE R-BATTE RY C O RRE LA T ION MAT RI X  

( Af rika a n s  S pe a king ) 

. 
,-1 

- 0 , 2 2 1  
0 , 0 9 7  
0 , 2 0 1 
0 , 2 5 9  

- 0 , 1 8  9 
0 ,  1 4 6 

- 0 , 0 6 2  
0 , 2 4 2  

. . 9 "'" 
2 ..µ 
C) ,... 

E:-, H . . 
N (") 

0 , 2 1 6  0 ,  1 00 
- 0 , 2 1 5  0 ) 04 7 
- 0 , 0 5 3  - 0 , 09 6  
- 0 , 0 6 0  -0 , 1 4 6  

0 , 3 0 1 0 , 2 1 0 
- 0 , 3 5 0  0 , 0 0 6  

0 , 1 0 2 -0 , 1 1 8 
- 0 � 08 3  - 0 , 2 3 7  

TABLE 1 6  

FACTOR  MATRICE S 

. 
Co) 
l'J'l. 
C: 
Q.! 

Cf] . 
-.:::1-

- 0 , 1 7 2  
0 , 2 9 9  
0 , 2 9 9  
0 , 3 4 6  

- 0 , 2 5 9  
0 ,  2 2 8 
0 , 0 2 3  
0 , 08 3  

. . 
r-1 
a> 
a) � 

r:..... r"j . . 
V") -0 

0 , 3 6 1 - 0 , 4 1 5  
0 , 2 3 9 0 , 064  

- 0 , 0 5 4  0 , 3 4 1  
- 0 , 2 8 9  0 , 3 3 7 

0 , 2 9 1  - 0 , 5 5 0  
0 , 2 5 0  0 ,  1 1 6 
0 , 2 5 3  - 0 , 06 1  

- 0 , 3 9 7  0 , 3 5 6  

Unrotated Mat r i x  A l  Rotated Matrix  A l  

� i ·� 1 2 1 2 
! va riable s 

1 .  Age 0
2 4 3 1 6  0 , 0 7 7 9  0 2 3 6 9 4 0 , 1 9 4 6  

2 .  T emp . - 0 , ,3 54 1. - 0 , 3 5 5 8  - 0 , 1 8 7 7 - 0 2 :1:1 2 6  
3 . Int ro . - 0 , 2 7 6 7  0 , 0 9 9 9  - 0 , 2 9 6 0 0 , 0 2 0 5 
4 .  Sen se . 0 , 4 6 7 3 0 , 3 9 9 0  0 , 2 7 5 6  o , 5 157 
15 . F e e l . -O dl 0 3 8 0 , 0 3 4 5  -o l zo 8 6 0

2
4 7 8 9 

6 .  Judge . o , 2 6 6 �  - 0 , 0 008 o , z 1 3 1 0 , 2948  

I 
Un rotated Ma t rix A Z  Rot ated  Mat ri x  A 2  

1 .  T . H .  No . 1 - 0 , 5 4 1 2  - 0 , 1 1 1 8 - J z 5 4 6 0 - 0 , 0409  
') T . H .  No . 2 0 , 1 2 2 6  0 : 5 1 1 1  -o , oS Q 3 0 . 5 2 2 3 Ji. • 

"' T . H .  No . 3 0 , 3 8 9 9 0 , 1 5 3 0  0 ,  3 0 1 1 0 , 2 5 5 9 ,5 • 
4 .  T . H .  No . 4 0 , 5 1 2 3 - 0 , 0 2 8 9  0 : 4 8 64 0 , 1 1 3 3 
5 • W . H .  No . 1 - 0  /)4 9 8  - 0 , 0 2 24 - o , s 9 3z - 0 , 2 0 1 0 
6 .  W . H .  No . . .., 0 ., 1 7 9 4  0 , 5 4 8 1 - 0 , 0 5 0 3 0

2
58 08 ... 

7 . W . H .  No . 3 - 0 , 1 3 3 6  0 , 1 06 3  - 0 , 1 8 9 6  0 , 1 2 4 4  
8 • W . H .  No . 4 0 . 4 9 2 9  -0 , 2 7 9 3  0 , 5 6 7 4 - 0 , 1 3 4 8  

Int e rco rre la t ion o f  F a ct o r s  r 1 2  = o , 1 2 5  
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The two Factors which were extracted were not highly 

correlated . The variables which were used for the interpretation 

are llllderlined . Generally, variables with loadings well above 

0 , 30 were included in the interpretation . 

In the case of the Myers-Briggs variables, negative 

loadings were interpreted as the polar opposite incorporated in 

a particular dimension. This procedure was justified in view 

of the intercorrelations of polarities of these dimensions. 

(See : 6.3) , Similarly the polar opposites of the Thinking 

and Work Habit scales were interpreted according to the 

(positive or negative) sign of their factor loadings. 

Factor 1 of Matrix A 1 shows high positive loadings on 

the "Judging11 and "Age 1 1  variables of Myers-Briggs. The high 

negative loading on Myers-Briggs "Feeling l l  is interpreted in 

terms of its polar opposite, viz. "Thinking n. 

The Myers-Briggs variable 1 1Judging 1 1  refers to a 

critical attitude towards the environment and a particular 

preference for arranging one ' s  life according to a fixed 

schedule. 1 1 Thinking 11 describes a relatively unemotional 

and impersonal approach towards problems where decisions are 

taken on the basis of objective logical processes . 

It 1. s not surpri sing that the variable 11Age 1 1  is 

combined in this factor with these variables. It can be 

assumed that increasing age generates a more organized and 

stringent attitude to cope with the environment as contrasted 

to a highly flexible behaviour. 

Factor 1 of Matrix A2 had high loadings on 
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"Rigorous Thinking ' '  ( T  .H. No 1) , " Lack of Daydreaming" (T .H. No 4) , 

"Thorough Work Performance'' (W.H. No 1) and " High Performance 

Potential" (W . H. No 4 ). 

The description of these variables indicates that they 

are closely interrelated. " Rigorous Thinking" was defined as 

thought processes which follow a strict sequence and are aimed 

towards a clearly defined goal. Concentration is a pre-requisite 

to prevent thoughts deviating from the subject under 

consideration. The interrelation of this variable with 

"Lack of Daydreaming" is obvious, as is the case with "Thorough 

Work Performance 1 1  which i nvolves accuracy and precision, neat 

and orderly procedure . 

An interesting interrelation exists between the 

abovementioned variables and nHigh Performance Potential". 

Subjects who display the above characteristics rate themselves 

also high on this scale, the items of which are mostly referring 

to the easy formulation of ideas, and/or the solving of 

difficulties in their work . They do not often interrupt their 

work to relax and are (more generally) convinced as to the value 

and validity of their research efforts. 

The strong interrelation between the Thinking and Work 

Habits is confinned by the findings of this factor. However, as 

stated before , the as swnption that the Thinking Habits are 

independent d imensions has become untenable . The same applies 

to the Work Habits. 

From the above discussion it appears that the first 

" pair of  factors" from Matrix 1 and 2 can be jointly interpreted. 
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The underlying rationale of the personality variables 

is that of an impersonal and unemotional evaluation of the 

environment, facilitating obj ective and logical judgements .  

Furthermore , consistency plays a maj or role in that acting 

according to schedules and regulations is preferred rather 

than the adaptation to changing situations . 

Tbi:aking and Work Habits fit well into this pattern. 

Gener.B.lly speaking , the emphasis is on logical proceeding with 

good concentration . This effects the work in such a way that 

accuracy, neat and orderly working is preferred , and that 

thoughts seldom deviate from the work at hand . The result is 

that ideas can be clearly formulated . 

above interpretation of the re sults can be 

suJn.r!lflT'j ze(i under the concept of I I  stability" . It explains 

the most prominent characteristics of these  Thinking and Work 

Ha.bits as WP11 as the personality characteristics . Bearing in 

mind that this concept ( factor) is dichotomous , it is suggested 

to <.:all it " Stability versus Instability" . With the identification 

of this factor it was pos sible to extend the concept of Thinking 

Habits in. such a manner that it also contains its interaction 

·ch the measured Work Habits and personality traits .  According 

to previous definition, this factor can be considered as 

a. 1 1:probJem•= s ,:,lving style 1 1  )vhich, as yet ,  does not explain 

.its rela.t�. ,:Jn to cognitive functioning . 

Factor 2 of Matrix A 1 is detennined by the variables  
1 1Te:m:pc:ram.cnt n and Myers-Briggs "Sensing" and " Feeling" . 
1 1'.fe:::npe ::caJTicnt n shows a negative loading . Since this variable 

measures t:he n degree of primary functioning" it will be 

interpret0d in terms of its polar opposite , viz .  " secondary 

functioning 1 1 • This reflects a low level of stimulus 
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arousal ,  re sulting in an even mood and steadiness ,  a� �ell as 

tenacity . This variable is  closely interrelated with 

Myers-Briggs "Sensing" , since the latter refers to people who 

prefer work of a routine nature , where they display patience 

and reluctance to adapt to changing circumstances . The 

relationship of the se two variables with Myers-Briggs ''Feeli.nc" 

is not so obvious . Its items refer mostly to an empathetic 

attitude towards  other people , where an element of subaissiveness 

is observed and where decis ions are often influenced by others . 

It was there fore necessary to consider the factor loadings of 

Matrix A2 first be fore a sensible interpretation of these results 

could be made . 

With regard to Mat rix A 0 scale s - T .H .  No 2 (Rigidity 

in Thinking ) and W .H .  No 2 ( Rigid Work Performance ) emerged 

with high loadings . Once again , there exists a close inter­

relation between Work Habits and Thinking Habits .  Both involve 

a slow and tedious generating of ideas on the one b.aJ:Mi and a 

slow tempo of work and concentration on a few tasks on the 

other hand . 

The j oint interpretation of Factor 2 reveals th.at the 

�0ncept of  "Rigidity" prevailing in Matrix A2 is also involved 

to .-;;om ,• exten t in the variable "Sensing" a.nd "Temperament '' . 

l f  it :- � taken into account that " primary functioningM is highly 

corrc J. ated with ' ' Ex-era version" (Retief ,  1 969) , an interestj.ng 

fa r,erpre:tation of these re sults is possible . Eysenck ( 1967 

l: , t f•rpreted the interrelationship between " Extraversion" , 

'' Fluency and/ or flexibility'' measure s in such a manner whereiby 

the extrovert displays greater flexibility to recall conscious 

contents .  It should also be kept in mind that positive 

interrelations between "E:xtraversion" and "Fluency'' measures Mere 

found with other investigations . ( Pembertan., 1952 ; Denton a.mt 

Taylor, 1955 ; Rogers , 1956 ) . 
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This .interpre tation is confirmed again with the re sults 

on thi s factor ":here f l  Secondary Functioning" ( or  f l  Introversion" ) 

is clearly combined with n Rigidityn in re spe ct of  Thinking and 

Work Habits . It can there fore be as sumed that " Introversion 1 1  

is determined to s ome extent by a lack of  flexibility . 

Cons idering the behavioural pattern of,  e . g .  the 1 1 Extravert 1 1  

(which irnp1ie s a quick and lively reaction on the social level,  

irrunediate cormnunication with a variety of  people ., etc . ) 

it is  reasonable to as sume that versatility in thinking is 

nece s sary to di splay this kind of behaviour . 

This approach in interpreting the re sults can also  

be  used to ex-plain why the variable 1 1  Fee1ing l 1 loads on this 

factor .  It appears that thi s variable contains a basic element 

of n rntroversion' l , in that a submis sive attitude is displayed 

by those  people who want to ple ase others and who are readily 

influenced in their decisions by their environment . The element 

of nn.igidity 1 1  can be explained by the fact that a pas sive , 

receptive att i tude is  displayed towards the environment , rather 

tha11 an active attitude , which is characteri zed by versatility 

anj flexibility of action and behaviour . Some facets of 

the va:ciable n Feeling n appear to be inversly related to  

Cattell ' s ( 1 9 57 ) ! ! Social Initiative 1 ' which has been proven to 

be c orre1a. '.:ed with measures of 1 1 Extraversion 1 1  ( Brandt stadter, . 1972 ) . 

The above discus sion reveals that the concept of 

nRigidity 1 1  de s cribi::d Fa ctor 2 of Matrix A2 very well . It would 

therefore be appropriate to call this problem-s olving style 

nRi gj.di ty versus Flexibility" . 

ENGLISH SPEAKING SAMPLE . 

See  Tables . 
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TABLE 1 7  

INTE R-BATTE RY CORRE LAT ION MAT RIX 

( Engl i sh S pe ak ing ) 

Battery 1 

Battery 2 

I � . T .  JL N o . 1 

! L, • I . H • No . 2 
\ "l T . H .  N o .  � 
I ._, .  ,) 

, 4 "  T . H . No . 4 
I ,... W . H .  No . 1 
I ? • I () • W . H  .. No . 2 

1 1  W . H .  No . 3 I �, . I � • W . H .  No . 4 

' .  
b1) 
.et: . 
,-i 

-0 � 0 2 6  
- 0 , 0 2 4  

0 , 00 7  
- 0 , 0 2 6  
-0 , 0 3 7  
- 0 , 0 .3 3  
- 0 , 0 7 8  

0 , 0 3 2  

. . 0 
;... e ..,!.) 

C,) C 
E-, H . . 
N r,r:, 

0 , 09 5 - 0 , 04 3 
- 0 , 2 34 - 0 , 1 0 3 
- 0 , 2 0 6  -0 , 1 1  5 
-0 , 2 0 8  0 , 09 9  

0 ,  1 7 4 - 0 , 0 24 
- 0 , 4 4 2 0 ,  1 8 4 

0 , 09 9  -0 , 07 1  
- 0  � 1 00 0 , 0 34 

TABLE 1 8  

FACTOR MATRIC E S  

Unrotated  Ma t rix  A l  

'=--- · ·�· F a c t o rs 
Va r i a�

----

1 2 

1 A rre - 0 , 0 3 7 2 0 , 09 1 4 J . •  � 
2 .  Temp . 0

2
4 4 5 S 0

2
4 5 7 1 

3 • Int ro . - 0 , 1 1 0 0 - 0 , 2 1 1 4  
4 .  Sen se . - 0 , 2 8 0 1  -0

2
3 9 04 

5 • Fee l . 0
2

6 0 9 7 -0
2,

4 5 9 7  
6 .  ,J udge . I -O . b 5 7 4- 0 , 08 00 

Unrotated  Ma t r i x  A Z  

L T . H .  N o . l I 0 , 4 0 8 9 - 0 , 1 5 6 8  
2 .  T . H .  No . ') -0 , 0 3 3 2  - 0 2 42 3 5 .:.. 
,.., T . H .  No . .3 I - 0 , 2 9 6 .3  0 ,  0-6 1 8  j .  

4 .  T . H .  No . 4 I - 0
2

3 8 1 3  - 0 , 1 5 6 0  
5 • W .  H e  No . 1 I 0

2 b J 5 3 0 , 0 1 3 2 
6 .  W . H .  No . 2 -0 , j OOo -0

2
4 7 6 3 

7 . W . H .  No . 3 0 ,  1 4 2 7  -0 , 1 5  6 9  
8 . W . H .  No . 4 - 0

2
4 2 2 6  0 , 2 9 0 1  

I 

. . 
Q.l . 
r/'.i """1 b1) 
� C,) "'d 

(l) [) ::l 
ch i:i., '"") 

. . . 
'tj' LI"' -0 

- 0 , 0 7 0  O ·' 3 3 9 -0 , 2 6 2  
0 , 2 1 5  0 , 2 0 6  -0 , 0 1 9  
0 , 0 5 6  - 0 , 2 6 5  0 ,  1 0 1  
0 , 2 9 0  - 0 , 2 7 2  0 ,  1 0 1  

- 0 , 2 1 0 0 , 2 2 7 - 0 , 6 3 2  
0 ,  1 5 6 0 , 0 1 0  0 ,  1 1 4 
0 ,  1 08 0 , 244  0 , 0 2 6  

- 0 , 0 5 2  - 0 , 4 1 7  0 , 2 6 3  

Ro t at e d  Mat rix A l  

1 2 

·-

- 0 , 0 7 8 8 - 0 , 0 64 1  
0 ,  1 4 9 9  -0 . 0 1 20 
0 , 0 1 3 4 0 , 2 3 8 7  

-0 , 04 1 6  0
2
4 7 6 3  

0 , 7 6 0 2  0 , 1 2 7 2  
-0 2 602 1 0 , 2 3 2 3  

Rot ated  Mat r i x  A 2  

0 2 :U Z � - 0 , 04 9 4  
0 , 2 2 J K 0 : 4 5:10  

- 0 , 2 8 6 x  0 , 08 1 >3 
- 0 , 2 4 8 b  0 , 3 1 4 7 

0 2 5404 - 0 , 3 0 5 0  
- 0 , 0 1 5 3  0 ,  5 6 2 1' 

0 , 2 0 3 1 0 , 0 7 3 6 
- 0 , 5 1 2 3 -0 , 0 6 2 8  

Interco rre l a t iou o f  F a ct o r s  r 1 2  = -0 , 0 5 7  
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The English speaking sample produced a very similar 

pattern as compared with the Afrikaans speaking sample . Factor 1 

of the Matrix A 1 and A2 however,  shews an inverse relationship 

in that the 1 1 Feeling ! ' :  and " Perceiving" polarity appears in A 1 and 

"Digres sive Thinking" , " Careless  Work Performance"  and " Low 

Performance Potential 1 ' in Matrix A2 • Since this factor can be 

reflected , the same approach for the interpretation of the re sults 

was used as  for the Afrikaans speaking sample . Variable s of  

the one polarity refer to instability aspects of Thinking and 

Work Habits , whereas the other polarity represents a stability 

dimension . Therefore this factor is also called 

1 1 Stability versus Instabilityn . 

Fac tor 2 of both matrice s emerges in the same manner 

as the previously identified Factor 2 for the Afrikaans 

speaking sample . " Se condary functioning" and Myers-Briggs 

1 1 Feeling 1 1  have high loadings in A 1 , "Rigidity in Thinking" 

and "Rigid Work Performance ! ' similarly show high loadings 

in A2 • Therefore , it was no problem to interpret this factor 

as a "Rigidity versus Flexibility" problem solving style . 

COMPARISON OF AFRIKAANS AND ENGLISH SPEAKING SAMPLES . 

As already indicated , both samples re semble each other 

very closely with regard to problem-solving styles . Differences 

were observed only when the munber of variables  with high 

loadings on each factor were considered . Generally speaking, 

there are more variables  with high loadings in the Afrikaans 

speaking sample than in the English speaking sample . The 

variable : 'Age n was not included in the first factor, and 

T . H. No 4 was also not significantly loaded . In Factor 2 ,  
1 1 Feelingn was not retained a s  was the case with the Afrikaans 
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speaking sample . One conclusion which can be drawn from these 

rather small differences is that Afrikaans speaking subj ects 

show s omewhat more stability in their characteristics of 

problem-solving styles than the English speaking subj ects . 

Apart from these difference s it must be emphasi zed 

that the basic characteristics of the problem-solving styles ,  

with regard t o  both sample s ,  remain constant . There i s  only 

a slight variation as regards those aspects which determine 

these characteristics .  

COMPARISON OF UNROTATED AND ROTATED FACTOR MATRICES . 

Both rotated and unrotated matrices are very similar 

for the Afrikaans and English speaking samples .  This is not 

surprising since the factors used for both samples show very 

low correlations , which means that in spite of the oblique 

rotations factors remained relatively uncorrelated . The 

interpretation of the unrotated matrices therefore does not 

nece s sitate a change with regard to the approach used for 

the interpretation of the re sults .  For the Afrikaans 

speaking sample , the unrotated Matrix A 1 shows two variables 

with substantial loadings , vi z .  "Temperament 1 1  and "Sensing" . 

Their interrelation with the "Rigidity - Flexibility" style 

was already mentioned and it appears logical that some facets 

of these variable s can also be related to a ' ' Stability - Instability" 

style . In Matrix A2 only T . H. No 3 emerged with an additional 

high loading . This  also  fits well into the interpretation of 

the factor . " ldeational Independence " involves the need for 

changing ideas , being seldom distracted by the ideas of others , 

reluctance to accept proposals from others , etc .  This 

obviously does not mean that there is no need for the se thinking 
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proce ss  characteristics to show an element of " stability" . 

Apart from small variations in the size of the factor 

loadings , Factor 2 of the unrotated and rotated matrix are 

virtually identical . 

Comparing the rotated and unrotated matrices  of the 

English speaking sample a similar pattern emerge s as in the 

case of the Afrikaans speaking sample . 1 1 Primary Functioning" 

and T . H . No 4 ,  (Daydreaming ) appear with substantial loadings 

as "new" variable s in the unrotated matrix. It is again 

reasonable to as sume that the se variables  de scribe certain 

aspect � of instability . In every other aspect the unrotated 

Factor 2 is  virtually identical with the rotated Factor 2 . 

The differences obtained with regard to both matrices 

can be perceived as an indicator of the " relative" stability of 

some variables de.termining " problem-solving styles " .  

INTER - BATTERY ANALYSIS PERSONALITY VARIABLES , 

rHINKING AND WORK HABIT VARIABLES AND COGNITIVE VARIABLE.5 . 

The next step for the identification of problem-s olving 

style s as they were inferr_ed on an a priori basis , was to 

investigate their interrelation with cognitive abilities .  

The earlier styles identified did not involve all the 

variable s of the inter-battery analysis and therefore were not 

excluded . This was done to avoid the pos sible los s of valuable 

information and in view o f  the fact that the stability of the 

factor analyses  would not be decreased significantly by the 

exclusion of e . g . merely two or three variables .  
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The Inter-Battery Analyses were done seperately again, 

for the English and Afrikaans speaking sample s. 

Battery 1 included all Thinking and Work Habit scales 

and personality variables. Battery 2 consisted of all 

cognitive te sts. In tables number twenty and twenty-one they 

appear with the following nwnbers and abbreviations : 

1. Loe , 

2 .  D . R.T. 

3 . Card Rot. 

4 . Let . Set .  

5. Inf . 

6 .  Cube Comp , 

7 ,  Fig . Class. 

8. Blox 

9 . Reas. A b. 

10 . Pat. Cornpl. 

1 1 . Fig . Se r .  

1 2 . Corn . Elem. 

1 3 . Gottsch . Fig. 

14. See . Faults 

1 5 .  Conse qu .  

1 6. Qual. 

TABLE 19 . 

BATTERY 2. 

Locations 

Deductive Reasoning Test 

Card Rotation 

Letter Set 

Inferences 

Cube Comparison 

Figure Classification 

Blox Test 

Reasoning Abilities 

Pattern Completion 

Figure Series 

Common Elements 

Gottschaldt Figures 

Seeing Faults 

Consequences 

Qualities Tests 
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The interpretation so far had to take into account 

the bi-polar measuring approach used in this investigation 

with regard to the personality variables and the Thinking and 

Work Habits. In this respect, however, the cognitive abilities 

present a problem , since they do not contain polar opposites and 

cannot be int t., rpreted in the same way . 

With regard to the dichotomous variables the positive 

or negative loadings of cognitive tests therefore had to be 

interpreted a s  high or low achievement. This meant that it 

was not possible to identif�" or 1 1 label 1 ' each factor finding. 

This was not necessarily a disadvantage since there was merely 

a need to study the interrelation between the problem-solving 

styles and cognitive functioning . 

AFRIKAANS SPEAKING SAMPLE . 

See tables. 



Va 
1 .  
2 .  
3 .  
4 .  
5 . 
6 .  
7 .  
8 • 
9 . 

1 0 .  
1 1 • 
1 ' ) � .  
I 3 .  
1 4  

1 .  
2 
3 
4 
5 
6 
7 . 
8 
9 .  

l O .  
1 1 .  
1 2 
1 3  
1 4  
1 5  
1 6  

F a ct o r s  
ri a bl e s 

A ge 
Temp . 
Int . 
Sense . 
F ee l . 
J udge . 
T . H .  N o 1 .  
T . H . N o  2 .  
T . H .  N o 3 .  
T . H .  N o  4 .  
W . H . No  1 .  
W . H .  N o  2 .  
W . H . No  3 .  
W . H .  N o  4 .  

L o e .  
D . R . T . 
C a rd Rot .  
Let . S et . 
In f . 
Cube C omp . 
F ig .  C l a s s . 
Blox . 
Re a son . A b . 
Pat . Compl .  
F i g . S e r . 
Com . E l . 
Gott . F ig .  
S e e . F .  
Con sc q .  
Qua 1 .  

TA BLE 2 0  F A C T O R  MATRICL S ( AS )  

UNROTATED MATRIX  A l  

1 2 3 

0 , 7 .1 1 7 - 0 , 0 0 8 6 0 , 0 6 4 5  
-0 , 1 8 8  3 0

2
6 1 5 6 0 , 1 0 1 1 

0 : 4 1 6 2  - 0
2
4 8 z o  0 , 0 7 9 4  

0 2
4 6 1 8  0 , 1 9 9 1  o , 1 4 2 6  

0 , 2 2 68 - 0 , 0 3 3 5  0 , 0 1 8 9 
0

2 3 8 z 8  0 , 1 3 6 9  0 ,  1 2 5 8  
- 0 , 1 1 4 6  0 , 1 6 6 9 - 0 , 2 2 1 0 

0
2 5 5 9 J -0 , 1 0 7 1'1  -0 , 2 4 2 7  

0
2

3 8 2 6  0 , 00 7 6 O i::! 6 4 J  
0 , 2 8 0 3  - 0 , 1 2 8 0 - 0 , 00 4 3  

-9..i 3 5 6 5 0 , 2 () 3 1,  0 ,  O U� 1 
0 , 4 7 2 2  0 , 0 1 1 0  -- 0 , 2 1, 8 7  

-0 , 008 1 0 , 2 2 1 3 - 0
2

3 2 7 7  
- 0 , 1 6 1 6  0 , 0 2 6 9  0 , 3 2 3 1  

UNROT A TF D  MA TRIX A Z  

1 ') 3 "" 

- 0 2 4 0 2__9_ 0 , 1 9 0 5  0 , 0 9 4 0  
-0

2 ,3 8 0 2  o ,  1 4 1 2  0 , 3 09 5  
-0

2 J Z 2 2  0 , 2 4 3 9  - 0 , 2 3 3 3  
-0 : 3 2 1 2 0 , 0 9 1 9 - 0 , 0 7 7 5  
- 0

2 3 8 2 8 0 , 0 8 9 5  0 , 1 0 3 1 
-0

2
3 6 8 4  - 0 , 0 5 1 9  - 0 , 0 9 9 6  

-0 2 448 5 0 , 1 1 6 0 - 0 , 0 6 1 7  
-O z 4 Z 8 2 - 0 , 09 8 8  -0 , 09 2 4  
-0 : 4 62 0  0 , 2 7 0 5  -0 , 2 5 3 3  
-0 2 5 8 44 - 0 , 2 0 8 1 0 , 1 3 3 4  
-0 , 2 1 2 1  - 0 , 2 0 1 1 - 0 , 2 2 0 2  
-0 , 2 3 4 0  - 0 , 2 04 4  0 , 1 2 1 5 
- 0 : 3 2 0Q - 0 , 2 4 3 2 0 , 1 4 7 1 

0 , 1 00 6  0
2

4 02 1  - 0 , 0 9 9 1 
0 , 1 1 8 1  0

2
4 8 8 8  0 , 04 8 8 

- 0 , 04 1 5  0 , 2 1 6 6 0 , 5 3 1 5  

4 

- 0 , 1 5 8 8  
- 0 , 1 0 9 4  

0 , 1 0 8 1 
O

z 
3 8  6 2 

- 0 , 3 2 1 7  
- 0 , 0 7 9 3 

0 , 1 2 4 8  
0 , 0 9 3 6 
0 , 04 9 K  
o 2 J S 6 J 
O ,  1 3 4  3 

- 0 , 04 7 3  
0 , 1 5 4 6  
0 ,  1 1 8 9  

4 

0 , 00 3 4 
0 , 0 0 4 8 

- 0 , 2 9 0 2  
0 , 2 3 5 7  
0 , 04 4 6  

- 0 , 2 2 8 3 
0 , 2 3 7 8  

- 0 , 1 3 7 2  
- 0 , 0 3 5 8  

0 , 0 7 6 0  
0

2
3 6 9 9  

0 , 2 1 7 2  
- 0 , 1 9 6 4  

0 , 0 8 3 3 
0 ,  1 1  7 0  

- 0 , 0 1 7 5  

1 

- 0 , 3 3 2 3  
0 , 2 3 04 
0 , 0 7 8 5  

- 0
2

6 0Z J  
0 , 1 09 0 

- 0 , 1 9 7 0 
0 ; 0 6 7 2 

- 0 , 3 3 0 4  
-0 2

4 3 1 5  
- 0

2
4 6 0 1 

o ,  1 :n s 
- 0 , 1 5 3 2  

0 , 0 2 4 9  
- 0 , 1 1 0 8 

1 

0 , 2 2 3 7 
0 , 1 2 6 4 
0

2
5 604 

0 , 0 3 6 7  
0 , 1 64 7  
0 , 4 2 84 
0 , 1 1 3 1  
0 � 4 1 37 

_ O z 4 2 7 1 
0 , 2 1 5 3 

-0 , 1 098 
- 0 , 09 9 1 

0 , 3 0 6 3 
-0 , 0444 
- 0 , 1 2 5 3  
-0 , 1 2 7 8  

RO TATED MATRIX A l  

2 3 

- 0 , 5 0 2 3  0 , 08 9 9  
- 0 , 0 5 3 2 O ,  54 64 

0 , 2 7 1 6  - 0 : 54 2 6 
0 , 0 7 0 3  0 , 2 7 1 3  

- 0
2 3 2 ,3 0 - 0 , 0 1 9 5 

- 0 , 2 9 54 0 , 1 7 1 4 
0 , 2 3 3 7  0 ,  1 8  6 8  

- 0 , 0 9 6 0  0 , 0 2 9 8  
- 0 , 2 9 1 2  -0 , 000 3  

O , 1 8 4 5  - O , O S 5 7 
0 , 2 7 2 4 0 , 2 34 0 

- 0 , 1 7 9 0  0 , 1 2 6 1  
0 , 2 4 4 8  0 , 2 7 5 7  
0 , 0 7 0 6  -0 , 04 3 1  

ROTATE D  MA TRIX \ 2  

2 3 

o ,  1 5 6 1 O ,  1 05 8  
0 , 07 5 3  0 , 0 2 7 6  

- 0 , 006 2  0 , 1 9 5 3 
0

2
J 7 6 1  0 , 066 3 

0 , 1 8 1 6 0 , 0 1 1 8 
0 , 0069 - 0 , 1 09 3  
0 : 4 3 6 1 0 , 06 5 3 
0 , 1 3 64 -0 , 1 68 1  
0 , 2 6 7 8  0 , 2 2 50 
0 , 2 9 8 8  - 0 , 3 1 3 6  
0

2
5 00 3  -0 , 1 7 2 0  

0 ,  2 6 24 -0 , 24 2 2 
- 0 , 0 34 3  - 0 , 3 3 60 

0 , 0 5 1 4  O z 4 J J 9  
0 , 0 2 1 5  0 : 4 95 3  

- 0 , 1 7 8 4  0 , 1 1 9 7 

4 

- 0 , 2 0 1 7 
0 ,  3 08 8  
0 , 09 5 6  
0 , 0 5 8 5 

- 0 , 09 3 0  
0 , 0 1 5 1  

- 0 , 1 1 2 8 
- 0

2
4 34 2 

0 , 3 0 7 0  
-0 , 1 0 3 9  

0 ,  2 2 4 0  
-_Q_,_4 0 24 
- 0 , 2 3 1 1  

0 , 3 7 0 2  

4 

0 , 2 7 2 8  
0 , 4 5 2 1  

- 0 , 04 9 9  
0 , 0 7 5 8 
0 , 2 5 1 4  
0 , 0005 
0 , 1 4 3 0  
0 , 0392  

-0 , 008 9 
0 , 2 7 2 5  

- 0 , 1 5 5 7 
0 , 1 5 5 3 
0 , 1 8 9 1 

- 0 , 0 1 3 2  
0 , 1 4 1 8  
0 , 5 6 1 4  

I 

I 
Vl 
N 
I 



• 

Bat t e ry 2 . 
H . . 

(.) � 
0 

Batte ry 1 ....i Ci . . - N 

1 .  Age -0 , 3 2 0  -0 , 3 1 1 
2 .  T emp , 0 , 2 3 9 0 , 2 2 0  
3 . Int . 0 , 0 6 7  0 , 1 1 2 
4 , Sen se . - 0 , 0 9 2  - 0 , 09 1  
5 . F e e l , - 0 , 1 1 2  -0 , 1 7 6  
6 .  J udge , - 0 , 08 1  0 , 0 0 6  
7 ,  T . H . No  1 .  - 0 , 0 1 7  -0 , 0 9 4  
8 . T . H .  No  2 .  - 0 , 3 2 7  - 0 , 3 1 4 
9 . T . H .  No 3 • -0 , 1 9 2  -0 , 05D 

1 0 .  T . H .  No  4 , -0 , 08 4  -0 , 1 4 2  
1 1 . W . H .  No 1 .  0 ,  1 09 0 , 0 5 5 
1 2 .  W , H , No 2 . - 0 , 2 2 0  - 0 , 2 6 5  
1 3 ,  W . H .  No 3 , 0 , 00 2 - 0 , 0 1 9  
1 4 , W . H .  No 4 . 0 , 08 1  o ,  1 8 0  

TABLE 2 1  

INTE R - BAT TE RY CORRE LAT ION MA TRIX . 

. . [fJ 
+) . 0.. [fJ 
0 +) s co 
� (l) 0 r-1 

en u u . . 
"d . . (l) . 
� +) (.j.; .D bl) 
co (l) C: ;:j ·r-l  
u ....i H u i:.i.. . . . . . 
(") -.:::t V") '° l"-

-0 , 2 6 1  -0 , 1 9 4  - 0 , 2 04 - 0 , 2 5 0 - 0 , 4 1 1 
0 , 2 2 9  0 , 0 5 3 0 , 06 5  0 , 0 6 9  0 ,  1 5 7 
0 , 0 6 9  0 . 0 7 4  0 , 0 6 2  0 ,  1 2 8 0 ,  1 l 4 

-0 , 2 5 4  - 0 , 06 2  - 0 , 1 9 8  - 0 , 2 9 9  - 0 , 04 0 
0 , 08 1  -0 , 1 8  1 - 0 , 1 4 9  - 0 , 008 - 0 , 1 4 4 

- 0 , 0 9 0  -0 , 1 3 5  - 0 , 1 2 8 -0 , 1 1 3 - 0 , 2 1 7  
0 , 2 4 1 0 , 07 3  0 , 09 0  0 , 00 4  0 , 0 5 6 

- 0 , 1 7  3 - 0 , 2 2 5  - 0 , 3 04 - 0 , 1 9 7 - 0 , 1 5 9 
-0 , 1 5 5 - 0 , 2 0 2  - 0 , 0 9 9 - 0 , 2 8 3 - 0 , 2 7 1  
-0 , 2 7 3  0 , 0 1 7  - 0 , 0 3 9  - 0 , I 1 8  - 0 , 04 7 

0 , 1 9 1  0 , 1 5 0 0 , 2 8 2  0 ,  1 00 0 ,  1 7 1  
- 0 , 1 5 6  - 0 , 1 3 9 - 0 , 1 9 7  - 0 , 0 7 8  -0 , 2 8  1 

0 , 1 0 9 0 ,  1 2 6 - 0 , 07 6  - 0 , 08 4 0 , 0 3 5  

, - 0 , 1 4 0 0 , 1 1 6  0 , 08 6  0 , 0 7 7  0 , 09 9 

. 
.D 
..,r: . . 

>< [fJ 
0 co 

r-1 (l) 
a:l � . . 

(X) °' 

- 0 , 2 24 - 0 , 3 9 4  
- 0 , 0 2 2  0 , 2 6 0 

0 , 2 9 Q  - 0 , 000 
- 0 , 2 8 8  - 0 , 2 6 3 
- 0 , 0 9 0  - 0 , 1 3 0 
- 0 , 1 3 9  - 0 , 2 5 5  

0 , 04 5  0 , 1 2 8  
- 0 , 2 9 2  - 0 , 1 9 3  
-0 , 2 5 8  - 0 , 2 2 6  
- 0 , 2 7 2  - 0 , 1 4 6  

0 ,  1 5 9 0 , 2 4 5  
-0 , 1 8 5 - 0 ,  1 2 5  

0 , 1 1 3 0 ,  1 1 1  
0 , 1 1  3 -0 , 0 3 1 

. 
r-1 
0.. 
s 
0 
u . 
+) 
co 
11.. . 
0 
,-< 

- 0 , 4 7 5  
- 0 , 0 3 3  

O ,  3 7  S 
- 0 , 2 2 6  
-0 , 0 7 0 
- 0 , 2 8 1  

0 , 0 6 9  
- 0 , 3 0 6  
- 0 , 1 0 3 
- 0 , 1 4 0 

0 , 2 1 6  
- 0 , 304 
- 0 , 1 1 1  

0 , 0 9 4  

. 
� 
(l) en . 
bl) 

·r-l 
i:.i.. . --

-0 , 2 3 5  
-0 , 1 1  5 

0 , 2 8 5 
-0 , 04 7 
-0 , 1 4 2  
- 0 , 1 08  

0 ,  1 4 5 
0 , 0 1 9 

-0 , 1 2 1 
0 ,  1 0 6 
0 ,  1 00 

-0 , 0 5 4  
0 , 08 1  

-0 , 04 2 

v- ,  
(,J 

Inte r-Batte ry Corre lat ion Mat rix ( Cont inued ) / • • •  



IN'J'l! R - UAT Tf RY C O RRE LAT ION \!/\TR IX ( C or�l inued ) 

�
a tt e ry � ·� 

! � ; •,,"' 
-
u 

. 
bJ) 

·r-i 
c... 

..µ 
,.;) 
0 
u 

Ha t t c  1 · v  l "-. 

--- . ---- ---- '� J -----
N ,.... r<; 

I , .
1
_ 1 • A ge • 
, 2 .  Temp . 
I J . Int . 
i 4 .  :-i P n se . 

5 • 
6 .  
7 • 
8 .  
9 .  

1 0 .  
1 1 • 
1 2 . 
1 3 . 
1 4 • 

F e r� l . 
J tidg;e . 
T . H . N o l .  
T . H .  N o  2 .  
T . H .  N o  J .  
T . H .  No  4 .  
W . H .  No 1 .  
W . H .  N o  2 . 
W . H .  N o  3 .  
W . H .  No  4 .  

- 0 ,  I 0 2  
- 0 , J l O 

0 , 2 7 1  
- 0 , 0 7 4  
- 0 , l 0 8  
- 0 , 1 4 9 

0 , 0 7 0  
- 0 , 0 9 9  

0 , 0 9 5  
- 0 , 0 3 1  

0 , 0 7 1  
- 0 ,  1 3 1  

0 , 0 1 0 
0 , 0 l/ 5  

- 0 , 2 3 8 
- 0 , 0 J O  

0 ,  2 .1 1 
-O . J 0 9  
- 0 , 04 1 
- 0 , 2 4 2 
- U , 1 1 4 
- 0 , 2 0 8  
- 0 , 0 5 6  
-0 , 1 6 3  

0 , 0 2 2  
- 0 , 2 2 8  
- 0 , 08 7  

0 ,  1 0  5 

1,.1... 

(L, 
·� r.r, 

. 
::I 
O' 
(1) 
[/) 
� 
0 

>J 

r, 
cu 

I ;; J tr:, I _; 
_,,_ - � ----- ----�·-,-----· ··- j __ .... __ __, 

0 ,  I l 0 
0 , 2 0 ll  

- 0 , 1 9 3 
0 ,  I tJ 5 

- 0 , 0X S  
0 , 0 6 0  
o , o q 3  
0 , 0 3 8  
0 , 00 5  

-0 , 0 7 9  
0 ,  1 0  5 
0, I 1 5 
0 .  I 5 0  

- 0 . 0 1 0  

0 , 0 3 8  
0 ,  2 2 8  

- 0 , 2 8 1 
0 ,  l 8 1 
0 , 0 3 1  
0 '  () (}() 
0 , 0 7 5  
0 ,  0 1 >-1  
O , l .1 2  

-0 , 0 1 3  
0 , 1 6 2  
0 , 064  
0 ,  l 7 0  
0 , 07 8 

0 , 04 2  
0, 2 1 4  
n . 0 2 7  
0 , 0'\ 1  
0 , 0 6 4  
n , 00 9  
0 , 0 2 �  

- 0 , 1 3 9  
0 , 2 8 2 

- 0  -' 04 4 
0 ,  1 7 5 

- 0 , l 5 4 
- 0, 1 s x  

0 , 1 4 4 

v ,  +­
I 



1 .  
2 • 
3 • 
4 . 
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F A C TO R  C CJ RRt LA T ION MAT RIX 

') 
,j 

1 , oouo 0 , 2 8 4 8  - 0 , 0 3 3 0 
o ,  2 '5 4 �  1 ,  0000  -0 , 0 2 7 5 

-0 , 0 3 ; 0  - 0 , 0 2 7 5  1 , 0000  
0 , 1 5 3 9 0 , 1 3 2 0  -0 , 0 6 3 5 

4 

0 . 1 8 : 9 
o ,  1 3 2 0  

- 0 , 0 6 3 5  
1 , 0 0 0 0  

Before interpreting the results it is necessary to 

compare the rotated and unrotated matrix. It can be seen that 

high loadings occur more frequently in the unrotated matrix, 

defining the factors more effectively than in the rotated 

matrix . It should be kept in mind however, that with 29 

variables and a relatively small sample, the factors possess 

a certain degree of instability . This instability is 

apparently increased by the joint oblique rotation of both 

matrices. This phenomenon has been mentioned by Tucker 

(1958, p. 130) . In the previous inter-battery analysis, 

this instability did not play an important role, because 

only " few yariables were proce . , sed . In the cases where there 

was a decrease in the stability, this could only mean that some 

variables with substantia1 1oadin.gs in the unrotated matrices did 

not appear again _i_n the rotated matrices. 

Since the rotated factors of the new inter-battery 

analysis are once again orthoganal (i. e. virtually with no 

correlations between the factors ) there was no reason why in this 

case the unrotated matrix should not be interpreted. 

Fac tor  1 of matrices A 1 and A2 displays an interesting 

pattern of loadings. In Matrix A 1 high loadings are found on 

all but two variables determining the formerly identified 

problem-solving s tyle 1 1 Stability versus Instability 1 1 • Instead 

of the variable 1 1 Secondary Functioning 1 1  the variable 1 1 lntroversion 1 1  

merged with this factor. Bearing in mind the instability of the 
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factors this  can be explained by the similarity of their 

operational de finitions . 

From the former Factor 2 ,  two variables , vi z .  

Rigidity in Thinking and Rigid Work Performance merged with 

the observed new factor .  This added a part o f  the 1 1 Rigidity -

Fluency 1 1  dimension to the c 0ncept stability of the factor. 

Factor 1 of Matrix A 1 displays high negative loadings 

on virtually all 1 1Reasoning i r  and 1 1 Spatial 1 t tests  (which are 

factorially highly correlated ) .  A high negative loading on 

the Gott s cha ldt Figure s T e s t  can be explained because  of its 

re semblance t o  the spatial test s . Rathe r unexpectedly the 
1 1 Figure Serie s ' ' was an exception .  

There i s  evidence that s ome of  the problem-solving 

styles  and ric;idity have a detrimental e ffect on cognitive 

t e s t  achievement , This influence can be eA'"-plained by the 

fact that fa st  thinking and acting is a prere quisite  for 

high te st  achievements .  It appears that the speed factor 

(which is a characteristic of all cognitive te sts ) is to the 

disadvantage 0f  sub j ect s  who display a rigid work performance, 

who are slow to gene rate  ideas ,  or who show more generally a 
1 1 tenacity 1 1  in their thinking and behaviour . The negative 

influence oi e . g .  1 1 Age 1 1  on cognitive t e st  achievement has been 

proved by various inve stigators . (Raven, 1948 ; J one s ,  1 959 ;  

Baumler,  1 969 ) etc . ) and was therefore not unexpected. 

In Factor  2,  the variable HT emperament" with the 

polarity o f  "Secondary Functioning 1 1  and 1 1 Extraversion 1 1  of 

Matrix A 1 are grouped together with 1 1 fluency" measures 

(Seeing Faults ;  Conse quence s ) . These  re sults are of interest 

in that a clo s e  relationship was already observed in the 
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previous Factor 2 ( Rigidity versus Flexibility) between 
11 Ex:traversion11 , "Versatility in Thinking" and nversatile 

Work Performance". The influence of 1 1 Ex:traversion 11 

determinants of 1 1 Flexibility1 1 explains this relationship .  

Practically the same factor as Factor 2 was 

identified by Brandstadter ( 1972) where 1 1 Extraversion 11 

was factor analytically clustered with fluency or flexibility 

variables. These findings tend to confirm that the 

interrelationships identified with Factor 2 are not coincidental. 

The joint interpretation of Factor 3 of both Matrices 

was difficult, The few high loadings ( 1 1 Ideational Independence1 1 , 

and 1 1 Qualities Test 1 1 ) with two relatively lm·1 loadings, 

(Independent Work Performance and High Performance Potential) fall 

into a rather inconsistent pattern. It was rather unexpected 

that the 1 1 Qualities Test 11 does not fall into Factor 2 with the 

other 1 1 fluency 1 1 tests, particularly when considering the 

relatively high inter-correlation between all three tests , It 

could be asswned that this result might be due to an instability 

of the factors used , Such an asswnption, poor as it may be, 

is however, preferred to the unjustified 1 1over-interpretation11 of 

the results . 

It is for the same reasons that Factor 4 (with only one 
substantial loading in Matrix A 1) was not interpreted ,  

ENGLISH SPEAKING SAMPLE , 

See Tables, 



Bat te ry 2 

. 
� . . 

(.) iz . 
t-l 0 

Batte ry 1 . . 
..-i N 

,.. 

1 .  A ge . -0 , 2 7 7  -0 , 1 4 4 
2 .  T emp . -0 , 3 1 6  -0 , 1 00 
3 .  Int . 0 , 2 9 1 0 , 2 0 2  
4 .  Sen se . -0 , 1 7 8 -0 , 06 1  
s .  F ee l . -0 , 06 4 0 , 0 3 0  
6 .  J udge . -0 , 0 5 0  -0 , 1 2 9 
7 . T . H .  No  1 • - 0 , 1 5 5 -0 , 1 4 8 
8 • T . H .  No 2 .  0 , 04 5  -0 , 1 2 9 
9 .  T . H .  No 3 .  0 , 08 0  -0 , 1 5 8 

1 0 .  T . H .  No 4 .  -0 , 04 6 -0 , 09 3  
1 1 .  W . H .  No  1 . -0 , 0 5 3  0 ,  1 00  
1 2 .  W . H .  No  2 .  0 , 1 2 7 -0 , 0 3 9  
1 3 .  W . H .  N o  3 .  - 0 , 2 1 0 0 , 1 5 4 
1 4 . W . H .  No  4 .  0 , 0 1 1 0 , 0 2 1  

T/ GLE 2 2  

INTE R -=-_ BATI!i.!3::Y CORRE LATION MATRJ,! ( E S )  

___ .. 
I . . . ifJ 

4-) . 0. r/J 
0 4-) s � 
� Q.) 0 r-1 

lf.1 u u . . . 
"O . . ,1) . >< 
� 4-) � .D bl) 0 
� Q.) i::: ::s ·r-1 r--1 
u t-l H u � i:o 
. . . . . . 

<"°::• tj' V) '° ("--.. 00 

- 0 , 006  -0 , 1 3 2 - 0 , 1 6 8 -0 , 0 2 1  -0 , 049 - 0 , 1 0 5 
- 0 , 1 5 2 -0 , 1 7 2  0 , 1 5 3  -0 , 0 2 8  0 , 0 2 2  -0 , 1 2 1  

0 , 08 8  0 , 3 2 3  - 0  ·' 0 2 8  0 , 0 1 2  0 ,  08 1 0 ,  t 8 3 
-0 , 0 5 6  0 , 0 6 2 -0 , 1 00 - 0 , 04 7 0 , 00 1  0 , 1 6 5 

0 , 048  0 , 0 6 2  0 , 04 1  -0 , 1 9 8 o ,  08 1 -0 , 1 6 7  
-0 , 2 09 -0 , 1 4 6  - 0 , 2 1 0 - 0 , 1 7 3  - 0 , 2 4 5  - 0 , 0 7 8  
-0 , 1 1 9 -0 , 0 6 8  0 , 0 5 0  - 0 , 1 34 -0 , 0 34 - 0 , 0 9 3 
-0 , 2 9 3 -0 , 1 4 2 - 0 , 1 4 8 -0 , 2 5 2  -0 , 1 1 3 - 0 , 1 1 3 
-0 , 0 2 3  -0 , 1 1 4 -0 , 1 5 7 0 , 2 0 7  0 , 007  0 , 07 3  

0 , 04 1  0 ,  1 5 4 -0 , 0 2 5  -0 , 05 2  0 , 0 1 3 - 0 , 0 00 
0 , 2 3 1 0 , 1 8 6  0 , 2 9 8  0 , 1 4 7 0 , 1 5 8 0 , 094 

-0 , 1 7 6 -0 , 1 0 1  -0 , 0 3 3  -0 , 2 07 - 0 , 08 6  - 0 , 0 8 2 
-0 , 1 3 5 -0 , 07 8  0 , 0 5 3  - 0 , 1 04 0 , 06 1  -0 , 05 2  

0 ,  1 8  7 0 , 090  - 0 , 09 1  0 , 08 4  0 , 0 2 5  0 , 005  

. 
M . 0. 

.D e < 0 
u . 

r/J . 
� 4,) 
Q.) � 
� 1:1.. . . °' 0 ..... 

- 0 , 2 1 9  - 0 , 408  
-0 , 06 3  -0 , 2 1 2  

0 , 1 7 4 0 , 2 3 6  
0 , 0 2 1  -0 , 02 2  

-0 , 1 1 5 -0 , 1 1 5 
- 0 , 24 1 -0 , 1 0 3  
- 0 , 0 5 9  - 0 , 2 3 2  
- 0 , 1 1 0 -0 , 07 9  
-0  � 1 06 0 , 06 5  

0 , 0 2 1  0 , 0 6 6 
0 , 2 3 2  0 , 04 2  

- 0 , 1 9 3 -0 , 08 2  
-0 , 1 35 --0 , 1 1  2 
-0 , 08 8 

I 
o ,  1 - 1 6 

. 

. 
M 

Q.) 
ff) . 
·r-1 
� . ..... ..... 

-0 , 1 9 8 
0 , 0 1 5 
0 , 0 1 7  
0 , 00 3  

-0 , 0 1 9  
-0 , 2 2 3  
-0 , 1 3 7 

0 , 0 5 4  
0 , 0 5 6 
0 , 008 
o, 06 7 

-0 , 09 3 
--0 , 02 2  

0 , 05 2  

I 
u-i 
(X) 

I 

Inte r-Batte ry Corre l at ion Mat rix ( Cont inued )/ . . . . .  



INTE R - BATTI:: R'( CORRE LAT ION MAT RIX ( C o nt im���d ) 

I . 
Batt e ry 2 

I 
t1J . • ,-j  . 

r-i , .  . ;::! .... 
w l:l.. O' . © . ..µ . rJ] 

s ..µ Q) I'.:.! 
0 0 Ci) 0 

C..) c.., {/'; u 

Bat t e ry 1 
. . . . 

N ("') tj' I.I") - - - -
1 .  A ge . 0 , 04 6  - 0 , 2 0 9  0 , 0 6 4  0 , 0 3 7  
2 .  Temp . - 0 , 1 9 8 - 0 , 1 1 3 0 , 1 5 5 0 ,  1 1 2  
3 .  Int . 0 , 2 2 4 0 , 2 0 1  -0 , 1 0 6 - 0 , 1 1 6 
4 . Sense . -0 , 08 2  - 0 , 2 0 3  - 0 , 2 0 3 - 0 , 1 4 5 
5 • F ee l . - 0 , 0 7 7  - 0 , 1 4 3  0 , 0 7 2  0 , 0 5 0  
6 .  Judge . 0 , 04 6  - 0 , 1 0  3 - 0 , 1 1 1  0 , 0 2 4  
7 . T . H .  No 1 . - 0 , 0 0 3  - 0 , 0 6 9  0 ,  1 9 8 0 , 0 9 9 
8 • T . H .  No  2 .  - 0 , 0 8 0 - 0 , 1 3 4 -0 , 1 6 7 - 0 , 1 7 7  
9 • T . H .  N o  3 .  - 0 , 0 6 1 - 0 , 1 0 1 - 0 , 1 2 1  0 , 1 3 9  

1 0 . T . H .  No  4 .  0 , 0 1 2  0 , 08 5  . -0 , 09 6  - 0 , 08 6  
1 1 .  W . H .  No 1 .  - 0 , 0 2 0  0 , 08 8  0 , 1 4 1  0 , 0 3 4  
1 2 .  W . H . No 2 .  -0 , 0 5 6  - 0 , 0 6 5  - 0 , 2 6 4 - 0 , 2 0 2  
I J .  W . H .  No 3 . - 0 , 1 3 8  - 0 , 04 6 - 0 , 0 0 9  0 , 0 2 9  
1 4 . W . H . No  4 . 0 ,  1 0 5  0 , 09 8  - 0 , 0 0 8  0 , 04 7 

. 
r-i 
ca 
::i 
a 
. 

·-O -
0 ,  1 4 4 
0 , 2 3 6  

- 0 , 1 1 2  
- 0 , 0 2 7  
- 0 , 0 5 9  

0 , 0 1 8  
0 , 0 6 9  

- 0 , 0 9 5 
0 ,  1 04  

- 0 , 0 2 7  
- 0 , 0 1 4 
-0 , 2 2 5  
- 0 , 09 5  

0 , 0 1 9 

I 
v-t 



TABLE·-·· 2 3  

F A CTOR MATRICE S ( E S )  

-- , .. .. . ..._ .... 

UNROTATED  MATRIX A l  ROTATED MATRIX A l 

.� 1 " 3 4 1 2 3 "' 
1Va r1ables 

1 .  Age . O z 4220 -0 , 1 8 6 7  0 , 1 9 5 3  -0 , 2766  -0 , 3 8 1 4  0 , 3 0 1 9  -0 , 284 9  
2 .  Temp. O z 37 3 7  -0 . 4 1 6 2  -0 ,. 08 5 2  0 , 2 1 7 9 0 , 1 1 9 4 O z 44J6  -0 , 1 4 9 9  
3 . Int . -0 2 5 2 1 2 0 , 2 90 3  -0 , 05 6 8  -0 , 20 4 1 0 , 1 176 -O z 4gZO 0 , 096 5 
4 .  S ense . 0 , 1 09 6  0 , 1 44 1 -0 , 0 3 74  0 , 2700 -0 , 04 1 6  -0 , 0  4 6  0 , 1 38 3 
5 .  Fe e l .  0 , 1 5 9 0  -0 , 08 4 0 -0 , 2 6 39 - 0 , 1 6 30 0 , 0 4 6 3 -0 , 0 30 1 -0 , 3 5 57 
6 . Judge . 0 2 4 2 5 Z  0 , 26 30 0 , 1 6 9 7  -0 , 20 4 9  -O z 5 4 8 6  - 0 , 0 1 8 5  -0 , 1 29 4  
7.  T .H . N o  1. 0 2 J Z 6 6  -0 , 2 1 6 8 -0 , 0 6 97 -0 , 2 0 2 6  -0 , 09 1 3  0 , 2 1 77 -0 , 3 4 5 1  
8 .  T . H .  No  2 . 0 , 34 1 4 0 , 3 902 - 0 , 1 4 8 8  0 , 1 6 0 1  -0 , 285 6 -0 , 2 5 6 8  -0 , 0 408  
9 .  T.  H .  No 3 .  0 , 0 6 2 8  0 , 0 48 7  0 , 4 5 6 5  0 , 2 8 9 3  - 0 , 2 2 4 1  0 , 2 4 0 3 0 , 4 6 8 3 

10 .  T . H . No  4 .  -0 , 0 7 3 3  0 , 06 9 8  -0 , 0 4 1 4  - 0 , 0 27 7 0 , 0044  - 0 , 1 25 6  0 , 0 04 7 
1 1 . W . H . No 1 .  -0 2 J S 6 6  -0 , 257 9  -0 , 1 9 6 7  0 , 04 4 8 0 2 5 26 1 0 , 0 8 3 8 - 0 , 0 3 8 4  
1 2 .  W . H. No 2 .  0 , 2 3 87 0 , 46 1 3  -0 , 2 3 3 5 0 , 00 4 0  -0 , 26 5 1 -0 2 408 2 - 0 , 1 4 1 0 
1 3 .  W . H. No 3 .  0 : 20 9 3  -0 , 0622 -0 , 297 4 0 , 0698  0 , 09 3 1  -0 , 0 1 7 9 - 0 , 242 3  
1 4 . W . H. No 4 .  -0 , 1 58 9  -0 , 0022 0 , 2042 -0 , 1 47 6  -0 , 0605 0 , 0 309  0 , 098 4 

UNROTATED MAT RIX A 2 ROTATED MATRIX A2 

1 2 3 4 1 2 3 

1 .  Lo e . -O z J54 5 0 , 308 3 0 , 0 9 7 7  - 0 , 069 3  -0 , 0829 -0 , 3 978 0 , 24 2 3  
2 .  D . R . T .  -0 , 2 8 1 8  -0 , 0 1 7 3  -0 , 24 6 5  - 0 , 08 2 5  0 , 28 44 -0 , 2078 -0 , 1 07 6  
3 .  C a rd Rot . -0 2 3826 -0 , 2 3 1 2 0 , 1 2 17 -0 , 1 80 1  0 , 2 3 1 5 0 , 099 3 0 , 0608  
4.  Let . Set . -0 2 408 2  0 , 0 1 6 3  -0 , 1 26 9  -0 , 1 79 4  0 , 2468  -0 , 2 302 -0 , 0 3 6 0  
5 .  Inf . - 0 , 1 7 46 -0 , 3 17 1  - O z 3692  0 , 0 9 5 9  0 .z 5 1 65 0 , 0 4 8 4 -0 , 1 8 32 
6 .  Cube . Comp - 0 , 285 6  -0 , 2 3 5 9  0 2 38 34 0 , 1 78 2 0 , 1 4 3 1  0 , 307 8 0 , 4225 
7 .  Fi g . Class . -0 , 1 9 7 8  -0 , 1 9 3 7 -0 , 1 3 4 3  0 , 076 4 0 , 3 1 8 4  0 , 0 36 9  -0 , 00 3 4  
8 .  Blo x . - 0 , 268 2  0 , 05 4 5  0 , 1 28 1 0 , 1 5 4 1  0 , 1 052 - 0 , 04 8 6  0 , 2978 
9 . Reason Ab . -0 2 4090 -0 , 1 37 3  -0 , 1 0 87 0 , 1 26 2  0 2 4 1 1 4  - 0 . 057 1 0 , 1 3 8 0  

1 0 .  Pat . Compl ,  -0 2 478 J  0 , 2064 0 , 1 0 1 7  0 , 1 6 5 1 0 , 1 6 3 6 -0 , 2508 0 , 4 020 
1 1 .  Fig . Ser . -0 , 207 3  -0 , 0 3 38 -0 , 0 3 3 5  0 , 3088  0 , 2520 -0 , 0 1 6 5  0 , 2498 
1 2 .  Com .  El . -0 , 1 8 7 8 0 , 1 088  0 , 1 78 1  -0 2 J6

�t -0 , 1 557 -0 , 1 0 8 8 - 0 , 02 3 4  
1 3 .  Gott . F ig. - 0 , 3 6 37 ·O , 0078 -0 , 0 1 3 3  -0 , 1 4  0 , 17 3 0  - 0 , 1 4 9 2  0 , 0 3 9 4  
1 4 . S ee .  F . -0 , 0 1 5 3 -O z 4 9 5 1 - 0 , 0 5 0 0  -0 , 204 4  0 , 24 5 3  0 , 3 4 46 -0 , 265 5  
1 5 . C onseq . 0 , 0 35 1 -0 .z 3 040  0 , 2 1 1 4  - 0 , 0 50 9  0 , 026 8 0 2 JZ0 1 0 , 020 3 
1 6 . Qual . 0 , 1 0 36 -0 , 35 24 0 , 2 9 60 0 , 0 4 78 -0 , 0 3 64 0 , 4 3 6 2  0 , 1 1 4 8  

4 

0 , 1 07 1  
-0 , 3423  

0 , 3 4 9 1 
-0 , 29 9 3 
-0 , 0 306 
0 , 0 3 1 3  
0 , 0 2 2 1 

-0 2 JZ JO 
-0 , 09 1 5  

0 , 0 3 0 3 
0 , 06 9 4  

-0 , 2 37 9  
-0 , 26 1 4  

0 , 27 29 

4 

0 , 2 1 67 
0 , 0947 
0 , 3 8 3 4  
o ,  275T 

-0 , 1 2 2 1 
O ,  1 4 6 9  

-0 , 0 1 4·9 
0 , 0 3 4 0  
0 , 0 3 9 3  
0 , 0927 

-0 , 177 8  
0 , 4472 
0 , 27 3 8  
0 , 1 9 8 6  
0 , 1 3 8 1  
0 , 0 5 8 7  

& 
? 
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F A CTOR CORRE LAT ION MATRIX 

1 2 3 4 

1 • 1 , 0000  -0 , 0 3 4 7  0 , 07 1 2 0 , 1 6 7 0  
2. -0 , 0 3 4 7  1 , 0000 -0 , 100 2 - 0 , 0 3 10 
3 . 0 , 07 1 2  -0 , 100 2 1 , 0000 0 , 1 3 6 7  
4 .  0 , 1 6 7 0  -0 , 0 3 1 0 o ,  1 3 67 1 , 0000 

When comparing the rotated and unrotated matrices a 

general drop of loadings was observed, as uas the case with 

the Afrikaans speaking sample. Since the factors were again 

uncorrelated, the unrotated matrices were interpreted. 

Factor 1 of both matrices displays a number of 

substantial loadings on the variables "Age", " Secondary 

Fw1ctioning", ;1 Extraversion 1 1
, "Judging 1 1 , T . H. No 1 and 

W.H. No 1. Also T.H.  No 2 has a relatively high loading. 

In Matrix A2 five variables of the Spatial - Reasoning 

category were represented. 

The pattern of these loadings is rather inconsistent. 

Variables determining " Stability" are merged with those of 
1 1 Instability 1 1  or 11 Flexibility 11 • Also not all the Spatial or 

Reasoning tests are loaded on this factor. If one would 

attempt an interpretation of this erratic behav-iour of the 

variables, one could assume that the English sample used a 

more versatile and therefore a more varied approach to solve 

the test problems with the result that in this respect no clear 

pattern with regard to the problem solving styles could emerge. 

In contrast to Factor 1 a very consistent pattern arises 

from Factor 2. Matrix A1 comprises 1 1 lntroversion11 , 

11Rigidity in Thinl�ing" and 1 1Rigid Work Perfonnance". These 

are all determinants of the 11 Rigidity11 polarity of the 

identified problem-solving style "Rigidity versus Flexibility". 

Except for the Myers-Briggs " Feeling" variable virtually all 
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other components of the problem-solving style "Rigidity 

versus Flexibility" were identified again. 

Matrix A2 shows the extent to which nRigidity 11 

has a detrimental effect on all 1 1 fluency 11 tests, viz. the 

HQualities" , " Seeing Faultsn and "Consequences" tests . A 

reflection of the p0larities of the problem solving style 

"Rigidity versus Flexibility" is necessary to facilitate 

the identification of comparative similarity between the 

Hflexibility" pole and "Fluency1 1  on which the abovementioned 

three tests load and to clarify the nature of the influence of 

this problem-solving style on the test results. 

The identification of these interrelations indicates 

aJ.so that the influence of "Extraversion 11 on test achievements 

( as found by Brandtstadter (1972» can be extended in terms 

of Thinking and Work Habits as already observed with Factor 

2 of the first Inter-Battery Factor Analysis. 

COMPARISON AFRIKAANS AND ENGLISH SPEAKING SAMPLES . 

The comparison of the Afrikaans and English speaking 

srunples confirmed the previous indications according to which 

the Afrikaans speaking subjects seem to show a greater 

consistency in their approach to test problems. 

are demonstrated with Factor 1 of both samples. 

These findings 

The fact 

that variables T .H. No 2 and W.H. No 2 were clustered together 

with measures of the 11 Stability - Instability1 1  dimension 

(for Afrikaans speaking subjects) tends to support this 

assumption because of the similarity between 11 Stability 1 1 

and 11 Rigidi tyn concepts. 

To draw further conclusions from these differences 

would exceed the framework of this study. 
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7 .  EVALUATION OF THE RESULTS . 

The Thinking and Work Habit rating-scales ( as they 

were developed with the pilot investigation) retained their metrical 

properties in this inve stigation and warranted their application 

to investigate problem-solving styles .  

For the identification o f  problem-solving styles 

it was nece s sary to determine the interrelationship between thinking/ 

work habits and personality variables on the one hand and to e stablish 

their influence on cognitive functioning on the other hand . In this 

respect it follows that it was also  nece s sary to prove the relative 

stability of  the problem-solving styles .  On the basis of the 

correlation matrice s it was pos sible to indicate the stable 

interrelation of the three Thinking Habits "Rigorous versus 

Digres sive Thinking" ,  1 1Versatility versus Rigidity in Thinking" and 
1 1 Ideational Conformity versus Ideational Independence " with their 

re spective work habits .  

This  can partly be attributed to the construction 

method of  the measuring devices themselves .  As  will be remembered, 

Working Habits were explicitly inferred from the Thinking Habits  in 

order to determine the extent to which internal p�ocesses  can be 

repre sented as overt behaviour , in the work situation of  research 

scientists . 

The interrelation between 1
1Daydreaming versus Lack of  

Daydreaming 1 1  and "High versus Low Performance Potential" was 

insufficient to allow for any firm conclusions . 

The selection of  personality and cognitive tests , 

assumed to have a bearing on Thinking and Work Habit; was done in a 
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more subjective way, due to the exploratory nature of the 

investigation. Notwithstanding, the factors of the first inter­

battery factor analysis led to the identification of problem-solving 

styles, comprising thinking and work habits - as well as personality 

variables. 

Two styles were identified : "Stability versus 

Instability1 1  and "Rigidity versus Flexibility". Both the Afrikaans 

and the English speaking sample displayed a high degree of similarity 

with regard to their problem-solving styles , but not all of the 

determinants for these styles 1.vere identical in both samples. This 

indicates that the interrelation between Thinking and Work Habits as 

well as with the measured personali c:y traits can vary from person to 

person or from one distinct group to another. 

This became quite obvious when contrasting the variables 

determining the problem-solving styles with cognitive tests as ·.1as 

done with the second inter-battery analyses . 

For the Afrikaans speaking sample, two variables of 

Factor 2 collapsed into Factor 1 which comprised many of the 

determinants of 1 1 Stability versus Instability 11 • This finding cannot 

be attributed solely to the instability of determinants of the 

problem-solving styles . It should also be kept in mind that the -

selection of test variables partially determines the composition of 

a factor. Since only the common factors from both batteries are 

extracted, it is possilbe that we were not entirely successful in 

selecting those tests which might have a bearing on the specific 

problem-solving style. It could mean that the sampling of tests 

may have influenced the outcome rather than anything else. This 

influence of test sampling on factor compositions has been 

demonstrated in a study by Jaeger ( 1966) . 
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The phenomenon of separating formerly interrelated 

style variable s occurred again with Factor 1 in the cas e of the 

English  speaking s ample , but thi s  time no operational definition 

could be found for the common factor . The only explanation which 

could be given is  similar to French ' s  ( 1 966) as sumption, where even 

on pure factor te s t s  subject s  show different approache s to solve 

the test  problems . 

The influence of  the problem-solving style 

T TRigidi ty ve rsus Flexibility: 1 on fluency te sts  could be clearly 

demonstrated  for the English speaking s ample and for s ome variables  

of thi s s tyle with regard to the Afrikaans speaking sample . It 

could be re asoned that the relatively simple structure of thes e  

t e s t s  ( in compari s on tu  the Space/Reas uning te s t s )  helps to  bring out 

more clearly the influence of  this style on the te st variable s .  

It als o  indicate s that the structure o r  organi zation o f  a problem­

situation (i . e .  the t e s t  situation) determine s relevant variable s 

constituting a given s tyle for obtaining optimal achievement on 

cognitive te sts . 

With regard to the s tability of the interrelations of 

the variable s dete rmining the problem-s olving style s ,  the application 

of different fact Gr analytical approache s to the two langvage groups 

als o  reveal ed s ome of  the pe cul iaritie s which were already formulated 

by Thurs tone ( 1 947 , p .  360) when stating that ' 1 factor loadings 

cannot be expected to  1:ie invariant from one population to  a 

different population' 1 • 

In addition , it appears that the application o f  

different methods of factor analysi s  might generate varying re sult s ,  

a s  was partially demonstrated with the rotated and nnrotated 

matrice s ,  
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S ome of the se  shortcomings were reduced by interpreting 

merely tho se  factors which had loading s above 0 , 35 ,  thus  raising the 

generally accepted level of interpretability . Additionally, it was 

stringently avoided to read too  much meaning into the factors.  

Factor  2 of the s econd inter-battery analysis  may serve as an example. 

The rather high loading on 1 1 Ideational Independence 1 1  is well combined 

with t t rndependent Work Performance ' :  of Matrix A 1 of the Afrikaans 

speaking sample. They are factorially combined with one of the 

fluency measure s ,  Since the Thinking and Work Habits were only 

factorially combined with � othe r te st variable , it was 

decided to  drop this factor rather than attribute too much meaning 

to  it. 

The abovementioned shortcomings to the s tatistical 

analyse s  of  the re sults did not affe ct the significance of  our 

finding s seriously. The relative stability o f  the determinants of  

problem-s olving style s with regard to  the two language group s  and the 

confirmation of the findings through the us e of different methods of 

analysis are sufficient proof  for the validity of  our inte rpretation . 

The re sults s o  far als o  have an impo rtant bearing on 

the method applied  to dete rmine thinking and work habit s . Their 

interrelation with other personality and te st  variable s was in most  

case s  interpretable . Particularly the s cale s  1 1 Rigorous Thinking 

versus Digre s sive Thinking 1 1  and 1 1 Rigidity versus Flexibility 1 1  with 

their re spe ctive work habits displayed ade quate consistencies .  

Finally , there is  sufficient evidence that the 

constructed instruments ( rating s cales )  enable testee s to d evelop 

enough insight into their own thinking and work habits to  evaluate 

them fairly 1 1 correctly 1 1  by means of  s elf-ratings .  
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8 .  CONCLUSIONS AND RECOMMENDATIONS . 

In concluding the evaluation of  the findings with 

regard to  this  study it is  nece s sary to  consider the s ignificance 

of the re sults  for applied psychology, with particular re ference 

to  the selection and placement of re search workers . 

8 . 1 APPLICATION OF THINKING AND WORK HABIT SCALES . 

The application of the Thinking and Work Habit 

s cale s in the sel ection of scientis t s  appears  fully justified . 

In this context the use of the Thinking Habit Scales appears to  be 

particularly suitable since the items are formulated in a 

1 1neutral" manner and there fore reducing the chances of  tes tee s 

" faking" their re spons e s . In this re spect it i s  more likely that 

applicant s for re search post s  would tend to re spond to the Work 

Habit Scale s in terms of what they suspect to be desirable 
1 1 efficient 1 1  and undesirable l l  inefficient" . work characteristics of 

re search pers onnel . In certain case s the re sults could there fore be 

biase d .  The application of Thinking Habit Scale s would be sufficient 

to  predict the work habit s  of te s te e s . The highly s ignificant 

correlations betwe en the Thinking Habit Scales and their re spective 

Work Habit Scale s warrant such. an approach . 

A further application of the ! !Work Habit Scale s ! ! 

could, however, be considered by using them for performance apprais al 

purpos e s . The items of the s e  scale s de scribe overtly obs ervable 

work characteristics of s cientist s ,  therefore enabling independent 

ratings , e . g .  by superiors ,  as contrasted to self-rating s . In 

this re spect the application of  the 1 1Work Habit Scale s "  would serve 

as a criterion against which the performance of  s cientist s  can be 



-68-

assessed. 

Further development of similar scales is advisable. 

Since this was merely an exploratory investigation it would be 

unjustified to assume that all relevant work habits of research 

scientists were covered by this study. Further sampling of work 

characteristics of scientists (e. g. by means of job description 

methods) may generate additional 1 1Work Habit Scales' '  of relevance to 

the effective performance of research scientists. 

For the initial application of the scales, it is 

suggested to exclude the scale "Daydreaming versus Lack of 

Daydreaming 11 , primarily because of its relatively low inter­

correlation with " High versus Low Work Potential". 

8.2 PRAGMATIC VALUE OF PROBLEM - SOLVING STYLES. 

It is suggested to investigate the use of the major 

determinants of the identified problem-solving styles as predictors 

for the selection of research personnel. Judging from the 

relative stability of the styles it can be assumed that the predictive 

value of their determinants is high. In this respect it should be 

noted that particularly the dimensions "Sensing - Intuition", 

11Thinking - Feeling 11 , and 1 1Judging - Perceiving" of the Myers-Bri-ggs 

Type Indicator and 11 Primary - �econdary Functioning" of the 

Temperament Que stionnaire are constantly interrelated with work habits 

of research workers . This indicates that these personality variables 

influence the work approach of research scientists to a considerable 

extent. It is even possible that from a certain intellectual level 

onwards the work performance is more typically determined by 

personality traits and thinking habits. In the light of these 

evaluations it appears absolutely essential to include the 

abovementioned personality tests (in addition to the Thinking 
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Habit Scales) in a more comprehensive test battery designed for 

the selection of research personnel. 

Using the determinants of the problem-solving styles 

as selection measures would have another advantage as well in that 

the operational definitions of the styles 1 1 Stability versus Instability 1 1  

and t t Rigidity versus Flexibility11 provide the applied psychologist with 

a clear frame of  reference, described in detail, according to which 

he can interpret the selection test results . 

The problem-solving style 1 1 Rigidity versus Flexibility 1 1 

consists of the personality variable ( 1 1 Extraversion 1 1 ) and the 

Thinking and Work Habits ("Versatility versus Rigidity in Thinking 1 1
, 

"Versatile versus Rigid Work Performance 1 t ) are factorially combined 

with measures of 1 1 Fluency1 1 ( 1 1 Seeing Faults n, 1 1Consequences 11 and 

the "Qualities n test) . In an earlier N.I.P.R. investigation 

involving c . s . I . R .  research personnel (Shapiro, 1968 ) , it was 

suggested to use a slightly different form of these fluency tests 

as selection predictors. With this investigation it was 

confirmed that 1 1 fluency 1 1  is related to personality traits as well as 

to thinking and work habits , indicating therefore its importance 

as a dimension of the research scientist 1 s functioning. In the 

light of this evidence, it is suggested that fluency tests should be 

incorporated in the test battery for the selection of research 

scientists. 

In this study the identification of differences in 

problem-solving styles was only done for the English and Afrikaans 

speaking subj ects. It is recommended that further investigation with 

problem-solving styles should be done, using different occupational 

groups of research workers and different age groups. Such studies 

would assist in generating further information on the stability 

of the problem solving styles and would also indicate the extent to 
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which they are characteristic of the occupational level at which a 

re search worker functions and the occupational field in which he 

operate s .  

8 . 3  AGE IMPLICATIONS . 

An inspection of  the correlation matrice s 

(Table 1 5  and 17  ) ,  reveals that the variable 1 1Age 1 1  shows 

significant negative correlations with nearly all spatial and 

reasoning te sts . Within the context of the factor analyse s  the s e  

test variable s  had negative loadings when combined with the 

variable 1 1Age 1 1 • These  re sults confirm the well-known phenomenon 

that test achievements tend to decline with increasing age . With 

regard to the te sts used in this study this phenomenon was confirmed 

with a sample of research s cientists . For the sele ction of research 

workers these  findings suggest  that different age norms should be 

applied , as it was done with a variety of  " intelligence " test s ,  

e . g .  Amthauer ' s IST , the Wechsler-Bellevue , etc . The application 

of age norms , however, does  not answe r the basic and important 

question, whether ! ! intelligence " decline s with increasing age .  

It would also  be premature and dangerous to deduce from the re sults 

of  this study that the older person is a le s s  effective research 

worker,  particularly when conside ring Bawnler 1 s ( 1969 ) statement ,. 

that in academic profes sions s?ientific achievements depend largely 

on the magnitude of knowledge and experience . 
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APPEND IX I 

T HINKING HABITS QUE S TIONNAIRE A 
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B I OGRAPHI CAL DAT A  

You are kindly re que s ted  t o  fill i n  all the bi ographi c al 
information aske d fo r .  

1 .  Code Number : 

2 .  Rank ( P o siti on ) : 

3 . Age : 

4 . Highest  Educ ati onal Qualifi cat ion : spe cify ! : 

5 . Numb er of  Ye ars Involve d in Re se arch f Devel opment al ,: 
Activit i e s : 

6 .  H ome Language : 

7 . I ns t itut e : 

B �  Numb er o f  years re s i dent in South Afri c a :  
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QUEST IONNAI RE A 

1 .  C ode Number : 

2 .  DIRECT IONS : 

On the following p age s  y o u  will find s c al e s  co ntai ning 
s t at ement s referring to  two c ontras ting me thods  o f  th inking 
or problem- solving at t i tude s . Be tween  e ach p air  o f  
st ate1:1ent s i s  a line 1.vhi ch repre s ent s a continuous s cale . 

p;x ample : 

Memori ze s name s ____ ___ __ _ --- ·- _J of pers ons e as ily . 
l 

Has di ffi culty  in 
memori zing name s of 
p e rsons . 

You arE· require d to  make a cro s s  on this line ,  o r  s c ale , 
i ndi c at i ng whi ch thinking at t i t ude i s  t rue of  your self  and t o  
what extent . Remember  that th e s e  s t ateme nt s are s ome time s  
forrnulat0d  i n  an extreme manner b e c ause th ey  re pre s e nt the 
extreme ends of a s c ale . By maki ng your cro ss  at e i ther  o f  
the ex treme ends  of  the s c ale , y ou  indi c at e  that one o r  the o the r 
thinking at t i t ude de s crib e d  i s  s trongly appli c able  in  yo ur c as e . 
By pl ::ioing your cro s s  mo re t o  the mi ddle  o f  the line , y ou  
indi c ate  that one o f  the s t atement s i s  t o  s ome ex t ent true of  
y ourself . Avoid  placing t oo many of  y o ur r at i ngs around the 
centre of  the s c al e  however . I n  c ert ai n  c as e s  i t  might b e  true 
that y ou have exp e ri enc e d  b oth me tho ds of thinking whi ch are 
tnc orp orat e d  in  the s t at ement s o f  a p arti cular s c ale . I n  such 
c ase s ,  try t o  de ci de whi ch me tho d of  th i nking i s  more typi c al  
o f  :v o u  and make y our cro ss  ac cordingly . Thi s que s t i onnai re 
i s  no + de signe d t o  ev aluat e " e ffi ci ent " or  " ine ffi ci ent " 
thinl:ri ng style s o f  re;:;e ar ch p ersonnel . There fore  do no t t ry t o  
ev aluat e the thi nking charac t e ri s t i c s  in  t e rms of  whe ther they  
indi ca t e  a " good r r  or  " b ad "  re s e arch wo rker . Concentrate  
only on your 12ersonal thinking_§t t i t ude s c1nd t ry t o  de t e rmine 
whi ch of the s t at ement s de s cribe them b e st . 

Thus , pro ce e d  in  y our s c al i ng as ob j e c t ively and hone s tly as 
p o s sible . Ple ase  rat e  e ach p ai r  o f  oppo s i t e s . Do  no t omi t 
any of  them . Make only o ne cro s s  on e ach s cale . There i s  
no time limi t , the re fore think c are fully b e fore making a 
de ci s i on .  S tart wi th i t em 1 and work through t o  the end o f  
the que s t i onnaire wi thout s topping .  
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Ac cep t s  i de as from o thers  
re adily . 

Often  experi e n c e s  
peri o d s  where n o  i de as 
emerge . 

He  often  b e c ome s 
ab s orb e d  i n  hi s 
fant asi e s . 

I s  incline d t o  
b e c ome i nvolv e d  i n  
day-dre ami ng . 
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8 .  

9 .  

Pro duce s  ideas on 
a varie ty of problems .  

He se ldom be come s 
complet ely ab sorb e d  
in his  fant as i e s . 

10 . Grasps  new j_ de as 
slowly . 

11 . Dire c t s  his  thoughts  
in a co nfi de nt 
manne r .  

1 . Sel dom experi e nce s 
pe ri ods  when  no new 
i de as emerge . 

13 . Di slike s adap ting 
own i de as t o  those  
o f  o thers . 
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ab out a proble m .  
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Pro duce s i de as on  a 
few problems . 

He  often  b e c ome s 
complet ely ab so rb e d  in 
hi s fant as i e s . 

Grasps  new i de as 
qui ckly . 

Has do ub t s  whe n  
dire ct ing h i s  
thought s .  

O f t e n  e x p e ri e nce s p erio d �3 
vvhen no ne w id e o..s 
eme rge . 

Pre fers to  adap t  own 
i de as to tho s e  o f  
o thers . 

Seldom ch ange s  hi s mi nd 
abo ut a problem . 
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1 5 . Re adily merge s 
own i de as with 
tho s e  of  o thers . 

1 6 . He . s eldom dre ams 
about  how t o  
fulfill h i s  
wishe s . 

1 7 . Re cognis e s  cruc i al 
eleme nt s  of  

18 . 

i de as imme di ately . 

Often change s h i s  
i de as regarding the 
s oluti on of a problem . 

19 . Obt ai ns a feeli ng 
of  well-being w/; e n  
involv e d  i n  hi s 
fant as i e s . 

20 . I de as eme rge 
suddenly . 
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He si. t antly merge s 
own i de as wi th tho s e  
o f  o thers . 

He  often  dre ams abo ut 
how t o  fulfill hi s 
wishe s .  

T ake s unduly long t o  
recogni se  crucial 
element s  o f  i de as . 

Seldom change s hi s 
i de as regarding the 
s ol u ti on of a problem . 

Doe s no t ob t ai n  a feeling 
o f  w ell -being whe n  
i nvol v e d  i n  b i s  
fant asie s .  

I de as emerge 
gradually . 
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21 . Seldom change s 

2 2 . 

23 . 

hi s mind regarding 
the soluti on of  a 
parti cular problem . 

Experience s bri e f  
periods  wh e re no 
new i de as eme rge . 

His  imaginat ion 
doe s not  di s tract  
h im from his  
original i de as . 

2 4 . Experi enc e s  
di ffj_ culty  i n  
changing ini t i al 
i de as . 

2 5 . 

2 6 . 

Often day-dre ams 
about hi s future . 

Grasps the e s se nce  
o f  new ide as 
quickly . 
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Often changes  hi s 
mi nd regarding the 
so lution of a 
part i cul ar problem . 

Expe rience s long 
peri ods whe re no new 
i de as eme rge . 

H i s imaginat i on 
di strac t s  him 
from hi s original 
ideas . 

Does  no t expe rj ence  
di ffi cul ty in 
changing ini ti al  
ideas . 

Sel dr)m day-- dre ams 
about hi s future . 

I s  v ery slow in  gra3ping 
the e s s ence  o f  new 
ide as . 



C·J 

27 . 

28 . 

Do e s  no t remember  
forme r i de as cle arly . 

I s  often  di s trac t e d  
by · others ' i de as . 

29 . Pro ce e ds in  a 
s t e ady manner .  

30 . Develops  new ide as 
wi thout much e ffort . 

31 . H as to make  an e ffort 
t o  concentrat e  on 
problems . 

� ----·----· ----1 

� -- --� 

---� 

� -1 

----·--· ----1 
3 2 . Doe s  no t re s trai!"l 

� himself  fro m changing .. ----··---
his  ini t i al i d e as . 

3 3 . Solve s proble ms by 
using many me tho d s . 

I 
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Remembers  forme r i de as 
cl e arly . 

I s  se ldom di s trac t e d  
b y  others ' i d e as . 

Pro cee ds  in an uns t e ady 
manner .  

Has t o  make an e ffo rt t o  
develop new i de as . 

Concentrat e s  with 
e ase  on 
problems . 

Re strains hims elf 
from changing hi s 
ini t i al i d e as . 

Solv e s  problems by us ing 
few me thods . 
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3 4 . Has many i de as in 
mind at a t ime . 

3 5 .  Ac cep t s  i de as from 
others qui ckly . 

3 6 .  Change s his  i de as 
e asily . 

3 7 .  Gains much ple asure 
from wi thdrawing 
into  hi s 
imagination . 

3 8 . S cans e as ily over  
de t ails involve d  
i n  a proble m .  

3 9 .  Seldom  forget s  
what he intende d 
do ing . 

40 . Often \ doub t s  the 
value of  his own 
ideas . 

�------- -� 
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Has few ide as in  mind 
at a time . 

Ac cepts  i de as from oth ers  
with he s i t ance . 

Do e s  not change hi s ideas 
e asily . 

Gains li t tle  ple asure 
from wi th drawing into 
hi s imaginati o n .  

Labours ove r  
de tails  i nvol v e d  in  a 
problerr; . 

O ften forget s  what 
he intende d 
doing .  

Seldom doub t s  the 
value of hi s own 
ideas . 



41 . Uses  his  fant asy . 

42 . Enj oys day-dre aming . 

43 . De fine s own i de as 
cle arly . 

44 . I s  no t incline d t o  
fant asi ze . 

4 5 . Thought s wander  to 
sub j e ct s  di fferent 
t o  that under  
consi derat i on .  

46 . I s  e asily c onvince d  
by  the i de as of  
othe rs . 

47 . Produce s  numerous 
ideas . 

I 
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Doe s not use  h i s  fant asy . 

Doe s no t en j oy  day-dreaming . 

Defini t i on o f  own i de as 
i s  uncl e ar .  

I s  i ncl ine d t o  
fant asi ze . 

Though t s  remai n  
o n  the sub j e ct 
unde r  
considerati on . 

I s not e asily  co nvinc e d  
b y  the i d e as o f  
other s . 

Produc e s  few 
ideas . 
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48 . 1 s  doub tful when 
thinking over  own 
ideas . 

49 . Seldom with draws  
into  hi s fant asie s . 

50 .  Re cogni s e s  few 
inade q uaci e S i 

in own i de as . 

51 . Develop s  i de as 
slowly . 

5 2 . I de as are nebulous . 

53 . 

54 .  

After  having bee n 
interrupt e d  he seldom 
forge t s  what he had 
in mind . 

Thought s follow  
a stri ct  sequence 
argument s . 

. ·, f' ... ., .... 
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I s  no t do ubtful when 
thinking ove r  own 
ide as . 

Often  wi thdraws  int o hi s 
fant asie s . 

Re cogni s e s  many inade quacies  
in own 
ideas . 

Develop s  i de as 
swi ftly . 

I deas are cle arly deline ated . 

Aft er having b e en 
int errup � e d  he o ft e n  
forge t s  what he  had 
in mind . 

Thought s  deviate  from a 
stri ct s equence o f  
argume nt s . 



� 

5 5 . Has cle arly 
de fine d go als  in 
mind . 

5 6 .  Seldom has only 

5 7 . 

58 .  

a vague 
conception  o f  his  
i de as . 

Produc e s  i de as in 
a facile manne r .  

Seldom feels that 
his re servoir o f  
ide as concerning a 
problem i s  
exhauste d .  

59 . After be i ng 
disturbe d he has 
difficul t y  in 
recollecti ng hji s 
thoughts . 

� � 

�- -1 

I -i 

� � 
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60 . Has few i de as in Ed.r..d o 1-------·-------­
: - - - ··-· - - ----� • 

Goals  he has in mind 
are somewhat 
blurred . 

O ften has only 
a vague 
concept ion  of  hi s 
i deas . 

Produce s i de as in  a 
lab orious manner .  

Often feels  that 
his  re servoir o f  
ideas concerni ng a 
problem i s  
exhauste d .  

Has no diffi cul ty in 
re colle c t ing hi s 
thoughts  after  
being 
disturbed . 

Has many ide as i n  mind . 
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APPEND IX II 

WORK HABITS QUESTIONNAIRE B 



1 .  C ode Numbe r :  

2 .  DIRE CTIONS : 

-84-

QUESTIONNAIRE B .  

On the following page s you will find s cale s containing 
statement s  referring to work habit s of s cienti sts . As in the 
previou s  que stionnaire  you will find that between ea ch pair of 
statements  i s  a line which r epr e sent s a continuous scale . 

Example :  

Ha s no diffi culty 
putting te chnical 
idea s into non­
te chnical terms .  

Ha s difficulty 
in putting 
te chnical ideas  
into non -technical 
te rm s .  

Y ou are required t o  make a cro s s  on thi s line , o r  scale , 
indicating which particular work behaviour applie s to y�m a s  well 
a s  the extent to which it applie s to you.  Remember that the se  
opposite s are s ometime s formulated in an extreme manner , 
be ,r:uuse  they repre sent the extreme ends  of a continuous scale . 
By making the cr os s at either extreme end of the line you 
indicate that one of the two work habit s i s  very appropriate 
to your self o By placing your c ro s s  more to the middle of the 
line , you indicate that one of the statement s  i s  applicable to 
s ome extent in your specific ca s e .  However ,  avoid placing all 

your rating s  ar ound the centre of the line . In certain ca se s it 
might be true th:at you employ both of the oppo sing working 
habit s .  In such instance s ,  try to de cide which work behaviour 
you employ more often and make your cros s acc ordingly. Thi s  
que s tionnaire i s  not de signed t o  evaluate "efficient"  or "inefficient"  
work characteri stic s of re sear ch per s onnel . The refore , do not 
try to evaluate which of the work habits you think indicate a 
1 1 good ! !  or 1 1 bad 1 1  re sear ch worker .  C oncentrate only on your 
2er s onal work habit s and try to determine which of the opposite 
staternent s de scribe them be st . 

C omplete the que stionnaire as  obje ctively and hone stly a s  
pos sible . Plea se  rate each pair of oppo site s .  D o  not omit 
any of the item s .  Make only one cros s on each s cale .  There  
i s  no  time limit , ther efore think carefully before making a 
deci sion. Start with item 1 and work through to the end of the 
que stionnaire without stopping . 



3 .  

4 .  

°r 5 . 

6 .  

7 .  

8 . 

t; pec j  s ome 
;· '/ Or?-�. "t.c,pic s .., 

Enj oy s  organizing hi s 
work w ith prec i sion . 

F ollows a strict s eque nc e 
of steps in hi s re s e arc h  
plan s . 

Partic ularly enj oy s drawi n g  
up  preci s e  work 
plans .  

E njoy s  hurrying from one 
task to an other . 

Inc ludes s ur plus ide as in 
hi s research plans .  

Get s s o  i nvolved in hi s ide as 
that he forget s about 
planning their realizati on . 

I s  seldom directed in h i s  
res e arch activities by 
propo s al s  from c olleague s .  
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Does not particularly 
e nj oy o:::-g,tnizing hi s w ork 
with precisi on . 

Does not follow a strict 
s equenc e  of steps in his 
research plans . 

Does not partic ularly 
enjoy drawing up preci s e  
work plans . 

Does not enj oy hurrying 
from one t ask t o  another . 

Does  not include s urplus 
ideas i n  his res e arch plail5 . 

Does n ot get s o  involved 
in hi s ideas that he forgets  
about planning their 

realizati on . 

Is  often directed i n  his 
res earch activities by 
propo s als  from colleagues . 
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9 ,  Qu ality of w ork vari e s , l 

1 0 .  I s  interes ted in m any li ne s 
of re search at a time . 

1 1  • Hi s thought s are alway s a few 
ste ps ahe ad of hi s actual work . 

1 2 . F ormu lates  his ide as 
with eas e . 

1 3 . Prepare s his argument s 
briefly before di scussion . 

1 4 . Has a general ide a of how 

I to proce ed i n  
hi s work . 

1 5 .  Works qu ic kly , 

1 6 .  Closely adhere s  t o  his 

� 
research plans because ·_in- ------·-------
forseen  difficulties seldom occ ur . 

1 7 . Always adheres to his original 
research ideas (plans ) .  �. 

, ,  _____ . __ , ,  _______ _ 

J 
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� 

� 
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Quality of w ork remains 
c onstant . 

Is  interested in  few line s 
of  res e arch at a time . 

His thought s are s eld om a 
few steps ahe ad of  hi s work . 

Has diffic ulty in  formulating 
his  ideas . 

Prepares  his  argu ment s in 
d·etai l  before di s c u s s i on . 

Has a preci se  plan in mind 
regarding  how t o  proc eed 

in hi s work . 

Works s l ow ly . 

Often c hange s  hi s w ork 
plans bec aus e of unforseen 
di fficulties  • 

Seldom adheres  to hi s ori ginal 
researc h  ideas (plans ) .  
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1 8 .  T ackles  few problems at 
the s ame time . 

� 9 .  D oe s not bec ome c ,>nfu s ed when 
c onfronted with sudden 
difficultie s  in research . 

20 . Has difficu lty when defending 
own ideas . 

2 1  • He often imagine s projects 
he would like to  do in 
future . 

2 2 . Doe s not like to  draw up very 
detailed r e s earch plans . 

2 3 . Does not ask for help fr om 
c olleague s when running 
into difficulti e s . 

24 . R e acts  immediately to  
research problems . 

i------� 
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Tac kle s ma ny problems  at 
the s ame t ime . 

Bec ome s c onfu s ed when 
c onfronted with s udden 
di fficultie s  in research . 

Defends own ideas 
easily . 

He se ldom imagines 
proj ects  he would like to 
do in  future. 

Likes to draw u p  very 
detai led researc h plans . 

A sks for help from 
c olleag·ue s  when runni ng 
into difficu lti e s . 

Doe s not react until problems 
have been c arefully c o nsidered . 
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2 5 . Envi sages in great detail  
hi s own argu ments  as well  
as the likely counter­
arguments of others before 
entering a discussion . 

26 . Avoids administrative 
det ai ls  related to  
research projects . 

27 . Prefers to  work accord ing 
to  strict rule s . 

2 8 .  Has n o  inner c onvic tions 
as to  the worth and valid ity 
of his research effort s . 

2 9 .  Ne glects details  involve<l 
in  his t ask s . 

3 0 .  His work needs t o  be 
chec ked for accuracy . 

3 1  • R e s earch interests liE� 
within a wide range . 

�----
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Envis ages his own 
arguments rough ly as well  
as likely c ounter­
argument s  of others befo:ie 
enterin g  a di s c u ssion . 

D oe s  not mind admini strative 
det ai ls  c onnected with 
res earch projects . 

Doe s not prefer to  work 
acc ording t o  strict rule s . 

Has an inner c onviction of 
the worth and validity of 
his research effort s . 

Attends t o  all detai ls  
involved i:i his  t asks . 

His vvork Joe s not need t o  
be check<,<i for accuracy . 

Research interests  lie 
within a narrow range . 
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3 2 . Enjoys being involved in a 
variety of tasks at one time .  

3 3 . Prefers to go hi s own w ay s  
i n  re s e arch . 

34 . Does n ot rush hi s work . 

3 5 . Hi s thought s s eldom 
devi ate from the work 
at hand . 

3 6 . Adheres t o  his ori ginal 
n� scarch design 
in  s pite of propo s als  
from others . 

37 , fa po orly informed 
ab out  others ' res earc h 
project s .  

3 8 . Has vivid c onc epti on of' 
the projects he will 
tackle in future . 

�-----
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Enjoys  being involved in 
few tasks at one time .  

Does n ot prefer to go hi s 
own w ay s  in re s e arc h . 

Rushes his  work . 

Hi s thoughts often 
devi ate from the w ork 
at hand , 

Propos als from other s  
di stract  hi m from hi s 
original research 
des ign .  

Is w e ll informed about 
ot he rs I r1::• s e arc h 
proJ ,Jc t :::; .  

Has no  vivid c oncepti on 
of projects he will tackle 

in future . 



3 9 . Is  untidy and dis orderly 
in bi s w orking habit s .  

40 . Enjoy s organizing hi s 
re s earch  activities . 

41 • Has a variety of r e s earch 
intere sts . 

42 . 

43 . 

44 . 

4 ,. ) . 

Pers everes when working 
on a difficult problem 
until it is solved . 

Prefer s a s low tempo 
of work . 

Often mi splac e s  items . 

Prefers t o  rely on advice  
from c ol leagues when 
starting a new projec t .  
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Is  neat and orderly i n  
h i s  w orking habit s . 

Does not enj oy the  organizing  
aspect of res earch activiti e s . 

Has few r e s e arch 
interests . 

Does  not persevere 
when working on a 
difficult problem . 

Prefers a quick tempo 
of  w ork . 

Seldom mi s plac e s  item s . 

Does  n ot prefer t o  rely on 
colleague ::> 1 advic e  when 
starting a new prqject. 



46 . His thoughts s eldom 
deviate  from the work he 
is doing . 

�:�: 47 . Often interrupt s  his 
vvork to relax . 

9' 

-1- 8 . Is  well informed on 
subjects  other than his 
research s peciality . 

49 . Diagnoses strong and 
weak points in a re s earch 
programme quickly and 
acc urat ely . 

50 .. Is  s low in discussions . 

13 1  . Often tri f�s  to get his 
work done as quickly as 
pos s ib le a 

5 2 .  Often d oubts that he is 
fully suited for research 
activities .  
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His thoughts often 
deviate from the work he 
is doing . 

S eldom interrupt s his  w ork 
in ord er to relax . 

Is  uninformed on subjects 
other than his research 
speci ality . 

Has di fficulty in diagnosing 
strong and w eak point s 
in a research 
programme .  

I s  quick in dis c u s si ons . 

Seldcm tri es  t o  get hi s 
work d one as  quickly as 
pos sible . 

Seldom doubt s that he is 
fuJly s uited for resr::arc h 
activities . 
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5 3 .  Does not adhere too  
strongly to detai ls  in  
hi s research activities . 

5 4 .  Easily detache s hi s 
thought s from one task in 
order to c onc entrate 
on another . 

5 5 . R elies  on himself when 
running into difficulties  
in  h is  work . 

5 6 .  Often relaxes during work . 

57 . Adapts to other s in research . 

5 8 .  Plans hi s work accuratPly . 

5 9 .  He i s  a team worker .. 

60 . Thoughts seldom exceed 
the pres ent problems 
invd 1 ved in a project . 

- ·---1 
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Adhere s  strongly to 
details  in his r e search 
activitie s . 

Has difficulty in 
detaching his thoughts from 
one task in  order to  
concentrate on  another . 

R elies  on help from other s 
when running into  
di fficu lti e s  in hi s work . 

Se ldom relaxes  during work . 

Dons not adapt to others . 

Plan s  h is  work carele s s ly .  

He works alone . 

Thoughts often exceed 
the actual problems 
involved in a project . 
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6 1  • Has difficulty in 
formulating hi s ideas 
and thoughts concis ely 
and c learly . 

62 . When c onfronted with 
unexpected problems , 
he quickly devises way s  
and means o f  over­
coming them. 

6 3 .  Enjoys jumping from one 
task to another .  

64 . Is enthusiastic about 
his work . 

65 . Others detect 
shortc omings in projects 
faster than he does . 

66 . When planning his research 
activities  he re lies on 
himself . 

-----------!' --------------------------f 
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Formulates and 
communicates  his ideas 
and thoughts c onci se ly 
and clearly . 

When confronted with 
unexpected problems , 
he slowly devises ways 
and means of over-
coming the m .  

Enjoys c onc entrating on 
one task . 

Is not enthusiastic about 
his work . 

Others do not detect 
shortcomings in proj ects 
faster than he does . 

When planning his research 
activities he relie s on 
advice  from others . 



I 
"Si" 

6 7 . Bec o me s  c onfus ed 
when defending ow n 
ideas . 

6 8 . S e ld o m  thinks  about 
future res earch 
proj ect s .  

6 9 . S olves pro blems by 
working them out on 
hi s own . 

70 . S e ldom c omes up with 
re ally new id eas or 
sugge stions . 

7 1  . Often cons iders c hanging  
hi s j o b . 

72 . 

73 . 

Plans  hi s proj ect s  and 
activities  with great c an· .. 

Often doubt s  the value of 
his c ontributions . 
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Does n ot bec ome 
c onfused when defendi ng  
own ideas . 

Often thinks about 
future re s e arch 
project s . 

S olves  problems by 
dis c u s sing them with 
others . 

Often c o me s  u p  with 
new ideas or 
sugge stions .  

S n ldom co nsHiers c h a ngi n g  
hi s job . 

Pl an n ;  n g- of proj P ct s a n d  
activi ties  l ac k s  c arp . 

Seldom d ou bts the value 
o f  his cont ribution . 
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7 4 . Has t o  re-read artic les  
often in order to  
understand the m . 

75 . His research plans lack 
detai l . 

76 .  Gets few ideas from 
dis c u s s i ons with c olleague s .  

77 . Is  n ot a res earch 
perfectioni st . 

7 8 . Is  interested in  the re search 
project s of others . 

7 9 . New ideas do  not emerge 
whi le he  i s  re laxi ng . 

80 . Oft en intend s to give up 
a proj ect . 

�-·-----ti 
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Seldom has to  re -read 
artic le s  in order t o  
understand them . 

His research plans are 
detai led . 

Get s many ideas from 
discu s si ons with c ol leagues .  

Is  a res earch 
perfecti oni st . 

I s  not i nterested in  the 
research project s of others .  

New ideas emerge when he 
i s  rel axin g .  

Seldom int ends t o  g ive up 
a project . 
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81  • Likes to  obtain opinions 
from co lleagues .  

82 . Relies  on proposals  fro m 
colleagues . 

83 . Often thinks that he could 
do better on other projects • 

84 . Seldom changes his mind 
about his research plans . 

i,� 

-----� 

Is  not interested in  the 
opinions of  c olleagues . 

Doe s not rely on proposals  
from co lleagues . 

Seldom thinks that he could 
do better on other project s .  

Often changes his mind 
about his research plans . 
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APPENDIX III 

ADDITIONAL ITEMS INCLUDED IN 

QUESTIONNAIRE B .  



Item No o f  
Ql!-e st ionna i re 

7 . ., .) 

7 8  

8 0  

5 6  

.. . .  
) ..:. 

6 5 . 

67 . 

7 1 . 
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ADDIT IONAL ITEMS INCLUDED 

IN 

QUE STIONNAIRE B .  

SCALE NO 4 

O ften doubts the value o f  his contri butions­
Seldom doubts t he va lue o f  his contri butions . 

Is  intere ste d  in the research proj ects o f  others-
Is  not inte rested in the resea rch  proj ects o f  others. 

Often intends to give up a proj ect -
Seldom intends to  give up a pro j ect . 

Se ldom thinks that he could do better  on other proj ects­
Often thinks that he could do bett er on other pro j e cts. 

Often relaxe s during work -
Sel dom relaxes during work. 

Often doubts that he is fully suited  for resea rch 
a ct ivit ies-

Seldom doubts t hat he is  fully suited for  research 
ac t ivities . 

Is enthusiastic  a bout his work-
Is not ent husiast i c  a bout his work. 

Othe rs detect short comings in pro j ects faster than he 
doe s -

Othe r s  do not detect shortcomings i n  proj ects faster 
than he does. 

Be comes con fused when defending own ideas-
Doe s  not become confused when defending own ideas. 

Often conside r s  changing his j ob-
Seldom considers c hanging his j ob . 

I 
,i 
\: 



1 . 

2 .  

4 .  

5 • 

6 .  

7 .  

8 .  

10 . 
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