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This study uses discriminant analysis and LISREL procedures to establish 
and test a non-recursive path model of persistence for the first semester 
of a B.Ed. course for Mathematics and Science students.  Results have 
implications for further studies and organisers of University orientation 
programs.

Access to tertiary education has a history of being used for many different 
purposes.  It has been used to maintain an 'academic elite', it has been 
used to promote political parties and it has been advocated as a way to 
achieve 'clever country' status (Quirk, 1990).  However, as many students 
have discovered, much to their chagrin, access does not necessarily lead to 
completing a qualification.  Many students withdraw from their courses 
before completion.  While, from a student's point of view, withdrawal from 
a course may be constructive, if the course is unsuitable, or destructive 
when the student is refused further entry into a chosen course, there comes 
a time when tertiary staff begin to question why withdrawal is so prevalent 
(21%, Tulip & Lucas, 1991) and whether any factors or conditions exist 
which foster it.

To date, a great deal of research on persistence/withdrawal from tertiary 
courses has been conducted both in Australia and in the United States of 
America (Eg. de Rome, E.A. & Wieneke, C.E. (1982); Williams,C. & Pepe,T. 
(1983); Power,C., Robertson,F. & Beswick,G. (1986); West,L.H.T., et al 
(1986); Pascarella,E.T. & Terenzini,P.T. (1983); Williamson,D.R. & 
Creamer,D.G. (1988); Stage,F.G. (1988).  However, most of the Australian 
research and the earlier American work has been 

'atheoretical and descriptive.  Emphasis has been on portraying the 
statistically significant correlates of persistence/withdrawal behaviour, 
with scant attention given to understanding the underlying dynamics of the 
phenomenon' (Pascarella & Terenzini, 1983, p215).  

This has occurred primarily because, prior to 1975, there was no 
satisfactory theoretical model capable of 'tying together' the many 
variables which research had linked with persistence/withdrawal.

The Tinto model of college student attrition (1975) provided a platform for 
change.  It is a longitudinal model which is essentially based on 'the 



degree of fit between an individual student and the college 
environment' (Pascarella & Terenzini, 1983, p215).  

The model proposes that students enter an institution with an array of 
'background characteristics' such as family background, school experience, 
academic locus of control, and many more.  These lead to the formation of 
'initial commitments' towards both the institution they are entering and 
the goal of graduating from it.  Together with the background 
characteristics, these initial commitments influence how a student will 
become 'integrated into the social and academic systems of the 
institution'.  The processes of integration then influence the individual's 
further 'on-going commitment' to the institution and its goals which in 
turn affects the student's 'persistence/withdrawal' in a tertiary course.  
The major premise of the model is that the decision to withdraw from or 
persist in a course is influenced more by 'on-going' commitment' than it is 
by background variables.

This study seeks to use the constructs of the Tinto model, see Figure 1, to 
determine the early relationships which exist between these sets of 
variables for science and mathematics students in the first semester of 
their B.Ed. course.  Despite the comparatively small sample population 
LISREL was used to construct and test a parsimonious path model.

___________________

INSERT FIGURE 1

GENERALISED TINTO SCHEMA FOR DROPOUTS/PERSISTENCE FROM COLLEGE
___________________

METHOD

Design and Sample

The study was conducted in the first semester of 1991 at the Queensland 
University of Technology (QUT) using the cohort of incoming B.Ed. students 
who had enroled in a science or mathematics unit.  Three phases of data 
collection were used.

1. All of the 113 students in this group were asked, at a special 
session during their orientation week, to complete the following:

A questionnaire developed to gather information pertaining 
to students' academic and personal backgrounds;

An Academic Locus of Control Scale (ALOC) (Trice, 1985);

All five dimensions of the Self Concept Scale (DOSC-Form H) 
(Michael et al, 1984)



A Test of Open-mindedness (OM) (Rokeach, 1960)

2. After ten weeks of the semester, students were contacted during 
class time and requested to complete a questionnaire designed to ascertain 
their levels of social and academic integration into the university and 
their on-going commitment to their course.  90 students responded.

3. A review of student enrolment at the start of semester 2 showed 
that 24 students had withdrawn from the science or mathematics units in 
which they were enroled in semester 1.  

Clearly, it could be argued that this attrition rate, reached prior to the 
collection of the 'integration' and 'on-going commitment' variables, made 
it very difficult to test the model.  Tinto's model is intended to examine 
a longitudinal attrition rate, but in this study the attrition had all 
taken place almost at the start of the semester.  Therefore a decision was 
made to apply the LISREL statistical techniques to the data of just three 
of Tinto's variable sets.  They were, the background characteristics; the 
initial commitment, including goals and expectation of social and academic 
integration; and persistence, see Figure 2.  This was done in the belief 
that a path model could be derived from these variable sets which would be 
very useful when designing an expanded study for 1992.  

Variables

Identification of the variables to be included in the study was influenced 
by previous studies of student persistence based on theoretical models. 
(Tinto,1975; Williamson & Creamer,1988; Stoecker et al,1988; Eccles,1983; 
Ethington,1990).  Where necessary, composite variables were formed from 
answers given in the questionnaire and students were classed as 
"withdrawers" when their records showed that their enrolment was no longer 
current in the mathematics/science units which they had commenced at the 
beginning of the semester 1.  Variables included in the study are 
summarised in Table 1.

__________________

INSERT TABLE 1

VARIABLE DEFINITIONS AND DERIVATIONS
__________________

The variables 3, Expectation of social acceptance by peers, 12, Personal 
aspirations towards teaching, and  19, Expectation of academic integration 
in Table 1 were classified as initial commitment variables.  Variable 20, 
Enrolment status, was the persistence variable and all of the other 
variables were background attributes.



Statistical Analysis

Following a similar procedure to that used by Pascarella and Terenzini 
(1983), discriminant analysis and LISREL were the statistical procedures 
used.  (Pascarella and Terenzini used discriminant analysis and path 
analysis, but noted that LISREL would have been equally appropriate.  
Considerable doubt has been expressed about the validity of combining these 
two statistical procedures.  However, as the results of a previous study 
(Tulip & Lucas, 1991) using discriminant analysis provided a reduced set of 
variables for the LISREL analysis and the Pascarella and Terenzini 
precedent did exist, it was decided to use these procedures in this pilot 
study.)

The discriminant analysis was used to eliminate variables which had little 
discriminating power.  The SPSS-X Discriminant program with Wilks stepwise 
variable selection procedure and prior probabilities established by group 
sizes was used.  

The initial analysis identified seven variables which significantly 
discriminated between the persisters and withdrawers in this population of 
students.  They were:

The Academic Locus of Control (ALOSC);
The influence of family to become a teacher (FAMINF);
The influence of school to become a teacher (SCHINF);
The student's general level of aspiration, as a component of Self 

Concept (STUASP);
The student's personal aspirations to become a teacher (ASPTEA);
The student's personal aspirations other than teaching (ASPNOTEA)
The student's expectation of academic integration (EXPACIN);

These variables were found to account for 19.8% of the variance.  It is 
accepted that this figure is rather modest, but it is noted that it appears 
to compare favourably with other attrition research studies. (Eg. Stoecker 
et al, (1988) claim that their figures ranging from 13.9% to 18.5% of the 
variance explained compare favourably with other studies.)  Furthermore, 
predicted group membership based on these variables was found to be correct 
in 81.4% of cases.  

However, as this was an exploratory model it was decided to include 
variables which earlier research suggested might have an influence on the 
model.  Consequently, the results of a previous analysis based on the split 
of withdrawers into 'transferees' and 'leavers' (Tulip & Lucas, 1991) were 
incorporated into this study.  The variables of 'Level of Financial 
Concern' (FINCON), 'Expectation of Social Integration' (SOCEXP), 'Student 
Anxiety' (STUANX) and 'Student Interest and Satisfaction' (STUACAD) were 
added to the seven variables from the discriminant analysis.  

These eleven variables were then used to establish a 'complete recursive' 



path model which could be tested using LISREL procedures.  

The background variables were treated as independent exogenous variables, 
(i.e., determined from outside the model), and the initial commitment and 
persistence variables were classified as jointly dependent or endogenous 
(i.e. determined by other variables within the causal model).  This model 
was chosen because both types of variables were directly observable and no 
latent variables were required.

The criterion used for retaining a path within the model was p<0.10.  This 
comparatively high figure was chosen because of the exploratory nature of 
the study and the relatively small size of the sample.

RESULTS AND DISCUSSION

Figure 2 represents the reduced causal path model derived from the LISREL 
analysis.

__________________

INSERT FIGURE 2

PATH MODEL FOR SCIENCE AND MATHEMATICS STUDENTS 
PERSISTENCE IN THE FIRST SEMESTER OF B.ED. COURSE
__________________

* p<0.10; ** p<0.05; *** p<0.01
Coefficients shown are standardised path coefficients.

The significance of this model becomes much more apparent when the direct, 
indirect and total effects of each variable on persistence are examined.  
See Table 2

__________________

INSERT TABLE 2

DIRECT, INDIRECT AND TOTAL EFFECTS FOR PERSISTENCE FOR SCIENCE AND 
MATHEMATICS STUDENTS IN FIRST SEMESTER OF B.ED. COURSE
__________________

* p<0.10; ** p<0.05; *** p<0.01



Discussion

These results warrant comment in three areas.

Firstly:

Even though only three of Tinto's constructs have been used in the 
analysis, the path model produced (Figure 2) appears to correspond 
reasonably well with the Tinto concept of causal progression.  Of course, 
no claims about Tinto's model can be made from this study because of its 
limitations.  However, it is suggested that these early results provide 
encouragement for expanding the study next year to include a much larger 
population of students over many areas of study within the B.Ed. and 
B.Teach. courses of study.

Secondly:

It appears that the results shown in both Figure 2 and Table 2, indicate 
that there are only two variables which significantly influence initial 
persistence in this course.  The first is the exogenous variable of 
Academic Locus of Control and the second is the endogenous variable of 
Expectation of Academic Integration.  Taken at face value, these results do 
not surprise as it is widely accepted that students who have an internal 
academic locus of control find the transition to tertiary study less 
traumatic than those who are externally motivated and it can be readily 
accepted that beginning students with high expectations of academic 
integration are perhaps more likely to succeed, provided they don't deceive 
themselves.  

This plausible interpretation, however, would only substantiate the claim 
made earlier by Pascarella and Terenzini that research of this nature can 
lead to emphasis being placed on the 'the statistically significant 
correlates of persistence/withdrawal behaviour, with scant attention given 
to understanding the underlying dynamics of the phenomenon'.

Figure 2 indicates that Academic Locus of Control perhaps can be used 
legitimately in this manner.  It also clearly illustrates the dynamic 
nature of the endogenous variable Expectation of Academic Integration.  
This variable is directly influenced by Student Anxiety, Student Personal 
Aspirations towards Teaching and Student Expectation of Social Integration 
into the University and indirectly is modified by Student Financial 
Concerns and Student Personal Aspirations other than Teaching.  Without the 
confirmatory LISREL analysis the dynamic nature of this variable could 
easily have been overlooked.  The significance of this becomes apparent in 
the third area of discussion.

Thirdly:



Most universities make use of an orientation week for incoming students.  
It is argued that this time allows students to familiarise themselves with 
new surroundings, meet new friends and 'break the ice' with respect to new 
relationships with academic staff.  It is often claimed, in an 
unsubstantiated manner, that it is important for staff to socialise with 
new students during this orientation time as this will help students settle 
in faster and so promote persistence in their new courses.  However, the 
paths of Figure 2 clearly indicate that it is students Expectation of 
Academic Integration which primarily influences early persistence as well 
as their level of internal motivation.  While it is not doubted that social 
interaction does promote social integration, this model suggests that 
social integration, by itself, will achieve little with respect to student 
persistence.  An hour or two of 'free' university beer is undoubtedly 
attractive to academic staff, but obviously, the problem of persistence is 
far more dynamic and complex than this.  Institutions must realise that for 
orientation week to have any significant impact on persistence then 
responsibilities cannot abrogated through a series of social functions.

It is claimed that these findings warrant the continuation of this research 
study.
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