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fit statistics for testing the hypotheses that there ave Xk factors, where k = 1 to 5 are presented in

Table 5.
TABLE 5
xz, df, =z FOR TESTING THE HYPOTHESES THAT THERE ARE k COMMON FACTORS

No. of factors x2 af z

1 891.25 35 24.45

2 195.51 26 10.50

3 84.01 18 6.15

4 43.79 i1 4.26

5 10.45 5 1.53

Therefore, we cannot reject the hypothesis that there are 5 factors. Table 6 presents the varimax
rotated factor loadings and uniquenesses. The first factor corresponds to Biggs (1978) reproducing
factor. Fact—roté, pragmatism, Lest anxiety, neuroticism, and dependence all have salient loadings on
this factor. Biggs commented that students who score high on thesge tests see the university as an instru-
ment, a means to an end. The students’ motives for studying are governed by the fear of not achieving that
end and the student veproduces what he is supposed to do and no more.
TABLE 6
VARIMAX ROTATED FACTOR LOADINGS AND UNIQUENESSES FOR THE 5 FACTOR

SOLUTION OF THE 10 SPQ SCALES

Factors
1 2 3 & 5 u?
Pragmatism -50 10 14 -02 -66 .29
Ac. Metivation 08 70 03 ~38 ~23 .30
Meuroticism -59 -0z 33 21 -06 .50
Internality -06 66 01 -08 -05 .55
Organising | ~-13 21 08 ~75 -01 .37
Fact-Rote -83 -02 i1 21 -12 .24
Meaning 11 69 01 -22 04 4B
Test Anxiety -34 18 a2 -15 -11 .15
Openness ~02 56 18 11 11 .63
Class Dependence -66 -06 07 -09 -10 .54

The second factor corresponds to Bigg's interm.lisingdimension. The scales loading highly on this
fzctor included motivation, internality, meaning, and openness. The university is seen as the place where
self-actualiisation can take place and Biggs claims that growth for such students only takes place if the
material is internalised and félate& to‘existing knowlé&ge.

Factor 3 was.determiued by adxiety ané.neuroticism which together seem to relate to a need not to fail.
Organisation and motivation were'the majdr loadings on the fourth factor. The student who scores highly
on this factor sees university study as an end in itself end is very consistent in his/her work habits.
Factor 5 seemed a specific factor with only pragmatism loading on it.

Biggs termed our factors 3 and 4 an'organising faCtor,‘yet it seems that his dilemwma in interpreting
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this factor (Bigas, 1978, p.275) may stem [rom him not extracting enough factors., Certainlv, a confirmatory
factor analysis seems desirable ro determine the viabilitv of the above interpretation, and/or 1o compare
the above with Biggs' interpretarion. Tn general, however, our analvsis does support the structure of rhe
SPQ scales reported by Bipgs {1978), which he uses te justifv his value-motive-strategy model of Lhe study
process domain.

Sex, faculty, and academic vear differences

Multiple analyses of variance followed by discrimirant analvsis were used to assese whether there were
differences between sex, faculty, and vear of study. OF the many test statistics that could be used Wilks'
Lambda was chosen because it dis both more powerful and more robust than say, Hotteling-lawlev's T, or Rov's
largest voot R {Schatzoff, 1966; Ira, 1969; lee, 1971; Koris, 1972).

For each of the 1} variables, sex, faculty, and vear significant differences were found (Table 7). A
step~wise discriﬁinant analysis forcing in all variables was used to determine which variahles contributed
most to separating the groups (Table 8). To assess for interaction between sex and faculty a two-wav
myltiprle analvsis of variasnce was used, apain emploving Wilks' Lambda {Table 7). There was no ovidence
of the sex » faculty dinteraction which troubled Biggs (1976, p.76).

TABLE 7
WILKS' LAMBDA AND ASSOCTATED STATISTICS FOR TESTING

THE OVERALL DIFFERENCE BETWEEN GROUPS

Factor Lambhda ¥ df I3
Sex 0.90 6. 40 164,551 =, 001
Faculty 0.73 3.51 40,2079 <. 001
Year 0.90 1.77 30,1482 +. 001

Sex & Faculty 0.97 1.06 10,354 . 391
TABLE 8

STEP DOWN F-RATIC FOR EACH SCALE ACROSS DIFFERENT CLASSIFICATIONS

Sex Faculty Year
Fis560 r Fua552 r Fasoe 1
Pragmatism i 12.47 ] 3.06 .02 4.61 .03
Morivation 3.87 .03 6.65 .00 1.58 .21
Neuroricism 8.62 .00 6.30 .00 G.19 .66
fnterﬁality 3. 34 .07 2.41 .05 7.92 01
Organising 7.38 .01 3.06 .02 9,64 .00
Fact-rote 3.50 .06 7.55 .00 0.00 .95
Meaning 1.07 .30 4,17 .00 4.29 .04
Test-Anxiety .94 L33 0.43 .79 5.06 .03
Openpess 5.95 .02 4,77 .00 11.03 .00
Dependence 7.72 .01 8.31 .00 .61 L

Females scored significantly higher on motivation, organising and openness and males scorad higher on

pragmatism, neurcoticism, and dependence. In terms of the factor structure, females are more internalising



492

and males more reproducing.
Faculty

Arts students scored highly on the motivation, internalising, meaning, and openness scales, whereas
science students scored highly on the pragmatism and fact-rote scales. Natural Resources and Rural Science
students are more neurotic, organising, and dependent whereas Economics students are wmore pragmatic,
test anxious and depeundent.

When only arts and science students are selected out there are still significant differences across
the 10 variables (Lambda = .90, F = 3.81, df = 10,354, p = 0.001). Science students are discriminated from
arts students by high scores on.factnrote, pragmatism, neuroticism and organisation. Thus, the first
factor, reproducing, is the discriminant between Arts and Science students.

Year

As would be predicted, our results clearly indicate that the more years of university study the less
likely is a student to use a systematic study method. Year one students score higher than year two students
ete., for all scales except test anxiety, where the order is 3, %, 2, and 4.

Personality and attitudes to university life

A canonical variate analysis was run between the 10 SPQ scales and the 7 personality and attitude to
university 1ife scales discussed eariier. The purpose of canonfcal variate analysis ie to determine the
number and nature of the tyaits that must be controlled in order to eliminate all important relations
berween the twe sets of variables. Thus the aim of this part of our research was to increase our under-
standing of the interrelationships between the SPQ scales and the student’'s persomality and attitudes to
university life.

There were 4 canonical correlations that were significant (o = 0.01) and the major loadings of the
variables on each of these is shown in Table 9.

Por the first canonical variate (low) ac. neuroticlsm, organising and motivation scales (that is
essentially the Biggs organising factor) relate to academic satisfaction, iow neurcticism, social
satisfaction, low flexibiliry, and low socizl importance. Variate II is dominated from Set A by test
anxiety together with other scales from the Biggs reproducing factor. Howewver, the loading of the academic
motivation and openness scales from set A and academic importance from set B questions the low motivation
intérpretation of this Biggs factor and Entwistie and Wilson's corresponding group, "anxious students who
work long hours™. VYiriste IT loadings from set A, clearly relate to the Biggs internalising scale. The
high loading of extraversion on this variate is in line with the finding of Smithers et al. (1975) of a
significant association between extraversion and the syllabus~free orientation to study. Varilate IV
emphasises the importance and enjoyment of the social aspects of student i1ife and relates these variables to
several scales, dependence and fact-rote, which‘nypify the minimax approach to study (again the loading of

the openness scale is difficult to explain).




493

TABLE 9
LOADINGS (ABOVE * .30} ON CANONICAL VARTATES (SET A VARTABLES ARE THE SPG SCALES,

SET B THE PERSONALITY AND ATTITUDE TO UNIVERSITY MEASURES)

VARIATE T VARTATE 11
SET A SET A

Organising .66 Test Anxiety 0,87
Academic Neuroticism ~0.62 Fact-Rote 0.54
Motivation 0.5¢9 Openness .51
Meaningful Learning 0.40 Organising 0.45
SET B8 Neuroticism 0.44
Academic satisfaction 0. 69 Motivation 0.42
Flexibility ~-0.55 Pragmatism 0.41
(low) Neuroticism 0.40 Dependence 0.35
Social importance ~0. 37 SET B

Social Satisfaction G.36 Academic Importance 0.66
VARIATE 111 {low) Neuroticism ) ~0.63
SET 4 VARIATE TV

Meaningful Learning 0.69 SET A

Dependence -0.57 Dependence 0.44
Openness .39 Fact~Rote 0.38
Motivation 0.36 Openness 0. 35
Fact-Rote ~0.3% SET B

Internality 0.35 Social Importance 0.69
SET B Social Satisfaction 0.53
Extraversion 0.83 Extraversion 0.46
Academic §mp0rtﬁnce (.48 Academic Importance -0.32

CONCLUSIONS

The moderate reliability coefficients and the lack of unidimensionality of the SPQ scales reported
in this paper indicate that there is considerable scope for improvement of the version of the SPQ studied
here. On the other hand the structure of the SPQ scales found in both our factor and canonical analiyses
did sufficiently resemble the student groupings reported by both Biggs (1978) and Entwistle and Wilson
(1977) to further add to the validity of their findings. In addition, the validity of the $PQ scales was
supported by the meaningful results both of the discriminant analyses according to faculty and academic
vear and of the canonical analysis relating the SPQ scales to student personality and attitudes to
university life. 8o it seems reasonable to conclude that this version of the SP( is promising but there is
a need for development of a more refined imstrument.

indeed, Biggs (1979) has just produced a new inventory based on three motive-strategy dimensions.
The writers are currently engaged in research to explore the psychometric and academic predictive
properties of that questionnaire and its relationship to an inventory which attempts to transiate the

concepts of laboratory based human learning theory to tertiary study methods {(Schmeck et al, 1977). In
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addition, we are using rhese inventories to investigate the study methods of diverse groups of students -

including mature age internal and external Australian students and students from a Filipino university.

The writers believe that such research will significantly add to knowledge about the study process domain

and will ultimatrely lead to improved study wethods courses appropriate for a diversity of academilc subjects

and types of students.
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