
Directions: Journal of Educational Studies Vol. 23  No. 2 Dec. 2001

91

Investigating Tertiary Level Teacher-Student Interactions in
Fiji using the Questionnaire on Teacher Interaction (QTI)

Richard K. Coll, Neil Taylor and Sadaquat Ali

The research reported in this inquiry consists of the application of
a previously validated learning environment questionnaire
developed in a western context to a culturally diverse context,
namely, the Pacific Islands. The Questionnaire on Teacher
Interaction (QTI) instrument was administered to intact classes
of first and second year science students (n=257) at a regional
university in the Pacific Islands, catering for a total of 12 ethnicities.
The data reveal that the QTI instrument holds good reliability for
all scales, and this may be due to the simple nature of the
questions on the QTI.  Surprisingly, there were few differences in
perceptions of teacher-student interaction based on ethnicity, but
substantial differences based on gender; females perceived their
environment more favourably than males.  The data for the QTI
reveal that the students perceive their classrooms to be highly
teacher dominated, consistent with previous naturalistic studies
of secondary schools and exploratory studies at the tertiary level
in Fiji.  Since almost all the graduates from this institution become
science teachers, a cycle is completed.

Foundations of Learning Environment Research

Foundations for classroom environment research were laid more
than 50 years ago, when the work of Lewin and Murray assumed
particular significance. Lewin (1936) introduced the formula B =
f(P,E) to describe human behaviour (B) as a function of two
interdependent influences, the Person (P) and the Environment
(E). Murray (1938) developed this theory to describe the concept
of the personal needs of an individual (including goals and drives)
and the environmental press (including stimulus, treatment and
process variables). Murray’s needs-press theory led to the
development of various measures of personality, but
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environmental measures were rarely considered in early studies.
Many of the studies on learning environments have been in science
education (e.g., Fraser, Giddings & McRobbie 1995) and this paper
continues this tradition as the application occurred in a tertiary
chemistry classroom.

In his research on human environments, Moos (1979) found that
three general categories can be used in characterising diverse
learning environments. This finding emerged from Moos’ work in a
variety of environments: hospital wards, school classrooms, prisons,
military companies, university residences and work milieus. The three
dimensions are: relationship dimensions which identify the nature
and intensity of personal relationships within the environment and
assess the extent to which people are involved in the environment
and support and help each other; personal development dimensions
which assess personal growth and self-enhancement; and system
maintenance and system change dimensions which involve the extent
to which the environment is orderly, clear in expectations, maintains
control, and responsive to change.

For nearly 30 years, Moos’ work has influenced the development
and use of instruments to assess the qualities of the classroom
learning environment from the perspective of the student (Fraser
1998; Fraser & Walberg 1991), and the association between learning
environment variables and student outcomes has provided a
particular focus for the use of these instruments. Instruments have
now been developed to cover a wide variety of learning environments:
elementary schools, using the My Class Inventory (MCI) (Fisher &
Fraser 1981); secondary schools, using the Learning Environment
Inventory (LEI) (Fraser, Anderson & Walberg 1982), the Classroom
Environment Scale (CES) (Moos & Trickett 1974) and the
Individualised Classroom Environment Questionnaire  (ICEQ)
(Rentoul & Fraser 1979); tertiary institutions, using the College and
University Classroom Environment Inventory (CUCEI) (Fraser,
Treagust & Dennis 1986); and laboratory classes using Science
Laboratory Environment Inventory (SLEI) (Fraser, Giddings &
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McRobbie 1995). Other instruments focus on constructivist
classroom environments (Taylor, Fraser & Fisher 1997), computer-
assisted instruction classrooms (Teh & Fraser 1994) and teacher
interpersonal behaviour in the classroom (Wubbels & Levy 1993;
Fisher & Kent 1997; Rickards & Fisher 1998). Consequently, there
is now a variety of well tested and validated survey instruments
available to teachers and researchers.

One of the benefits to come from research into learning
environments is that it has been shown that improvements in
students’ learning environments can lead to improved performance
in the classroom (Fraser 1995; Fraser, Giddings & McRobbie 1995).
In a meta-analysis which examined 823 classes in eight subject
areas and representing the perceptions of 17,805 students in four
nations, Haertel, Walberg, and Haertel (1981) found enhanced
student achievement in classes which students felt had greater
cohesiveness, satisfaction, and goal direction and less
disorganization and friction. Other literature reviews since then have
supported the existence of associations between classroom
environment variables and student outcomes (Fraser 1998).

A distinctive feature of many classroom environment questionnaires
is that they have not only a form to measure perceptions of actual
classroom environment but also a form to measure perceptions of
preferred classroom environment.  The preferred, or ideal, form is
concerned with goals and value orientations and measures
perceptions of the classroom environment ideally liked or preferred.
Importantly, for this study, learning environment research which has
adopted a person-environment fit perspective (Hunt 1975) revealed
that a similarity between the actual environment and that preferred
by students leads to improved student achievement and attitudes
(e.g. Fisher & Fraser 1983).

The use of instruments such as questionnaires to investigate
learning environments possesses a number of advantages (Fraser
1995). The relatively simple data gathering process involved is more
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economical especially for studies involving a large number of
participants. Data gathering using questionnaires requires less
expertise and training on the part of the investigator compared with
interviewing or classroom observation. In qualitative studies
classroom observation is usually carried out over a quite limited
time. In contrast, using a questionnaire means that students’
perceptions of their learning environments take into account previous
experiences as well as their current situation. Quantitative studies
also allow for the pooling of data from a large number of  students.
Students’ perceptions of their learning environments are believed
to influence their classroom behaviour and their learning (Fraser
1995). Hence, knowledge of students’ perceptions from
questionnaires may prove more informative in determining
behaviour than investigations based solely on classroom
observation. In addition, data from questionnaires offers more scope
for explaining the variation seen in students’ learning than
observation (Fraser 1995).

Investigation of Tertiary Level Learning Environments

There has been a huge research effort involving the
conceptualizations, assessment, and investigation of perceptions
of aspects of the classroom environment in recent years (Fraser
1998; Fraser & Walberg 1991).  Research into perceptions and
measurement of learning environments is dominated by studies at
the secondary school and to a lesser extent the elementary school
level (Fraser 1995).  There is much less known about perceptions
of learning environments at the tertiary level and the wealth of
information obtained from secondary school studies suggests that
it could be of value for tertiary level educators to gain a fuller
understanding of the learning environments created in their
classrooms (Entwistle & Tait 1993).

The few studies of learning environments in a multicultural setting
have found similar results to those in Western context, in perceptions
of laboratory learning environments (Wong & Fraser 1997) and
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tutorial classes using the CUCEI (Coll & Fisher 2000; Marcelo 1988).
In contrast the QTI has only been used at the secondary school
level and mostly in a Western context.  Indeed, there are few reports
in the literature of the use of any learning environment instruments
in multicultural settings (see, Kent & Fisher 1997; Giddings & Waldrip
1993; Lucas & Taylor 1998), and there have been recent calls to
remedy this situation (Nair & Fisher 2001).  In this study, we describe
the application of a classroom learning environment instrument,
the Questionnaire on Teacher Interaction (QTI), in a multicultural
context, namely the Fiji Islands.

Methodology

This study focused on the application of the QTI in a multicultural
setting.  The objectives of this study were to:

1. Determine if the QTI classroom learning environment instru-
ment validated in a Western context, was applicable in a di-
verse multicultural setting

2. Use data from the QTI to investigate how students at the ter-
tiary level perceive the student-teacher interpersonal interac-
tion in their classrooms

3. Investigate if gender or ethnicity influences perceptions of stu-
dent-teacher interpersonal interaction.

Context of the Study

Fiji is an archipelago, comprising about 300 islands and covering
over 18,000 square kilometres in the equatorial region of the Pacific
Ocean (Europa Yearbook 1994). The population of approximately
750,000 contains diverse ethnic groups. Two groups ? indigenous
Fijians of Melanesian decent, and Indo-Fijians ? are present in
approximately equal proportions and make up over 90% of the
population.  The Indo-Fijians are people whose ancestors were
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indentured labourers brought to the Pacific by the British in the late
19th century to establish the colonial sugar trade. There are small
numbers of other ethnic groups; Europeans, Chinese, Pacific
Islanders, and mixed-race people. There has been little
intermarriage between the two main ethnic groups, and deep racial
divisions exist in the country (Tavola 1992). This has significant
implications for education in Fiji as there is a wide disparity in
educational performance between the ethnic groups, particularly
between ethnic Indians and Fijians.

There are two tertiary institutions in Fiji concerned with post-school
level science education; the Fiji Institute of Technology (FIT), and
The University of the South Pacific (USP). FIT focuses on vocational
training; nursing, hospitality and catering, automotive and electric
trades, and so forth, and has little involvement in the physical
sciences other than the provision of training for a small number
(ca. 40 pa) of laboratory technicians. USP is a regional, rather than
national institution, and is funded by contributions from member
countries in the South Pacific Region (12 in total). The institution
has been the recipient of overseas aid, particularly for capital works
and the purchase of scientific equipment. The University is now
fully established and has been in operation for more than 25 years.
Science is offered through the School of Pure and Applied Sciences
(SPAS), one of the larger Schools in the institution.  The School
offers BSc, MSc, and PhD degrees.  The School and the Chemistry
Department witnessed considerable growth in enrolments through
the 1990s.  Science teaching at USP can prove problematic, not
because of any limitations of resources, indeed the laboratories
and staff facilities are generally of a good standard, but because of
the limited prior knowledge and low level of cognitive development
of many students (Taylor 1993; Tavola 1992). This is commonly
attributed to perceived inadequacies in the school system, which is
highly teacher-centred and driven by a series of external summative
examinations that focus on low-level cognitive skills (Muralidhar
1989).  The net result for the school is a wide range of cognitive
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abilities especially at first-year level, with the higher achievers being
commonly Indo-Fijians (Taylor 1993).

There have been a number of calls for improvement to teaching of
science in secondary schools in Fiji (Muralidhar 1989; Taylor 1993),
and recently USP established the Centre for the Enhancement of
Teaching and Learning (CELT) to improve teaching and to conduct
regular surveys of teaching.  It is therefore of interest to see if the
highly teacher-centred teaching practice reported for the high school
system throughout the Pacific is also present in the University
context (see, Giddings & Waldrip 1993; Muralidhar 1989).

The Instrument Used in the Study

Perceptions of teacher-student interaction were investigated using
the QTI instrument.  This instrument was developed in The
Netherlands and had as its basis contemporary thought in
communication theory holding the view that individuals (e.g.,
teachers and students) mutually influence each other (Fisher,
Rickards & Fraser 1996). The original instrument contained 77 items
and is not particularly economical to use.  Consequently, there have
been a number of studies in which the instrument was shortened
and modified slightly for particular educational situations (see, e.g.,
Levy, Wubbels & Brekelmans 1992). A shorter 48 question version
of the QTI instrument was recently developed for the Australian
science education scene (Fisher, Rickards & Fraser 1996), and
this is the version used in the present investigation.  The short form
of the QTI contains eight scales with four items per scale (Table 1).

Scales measured are: Leadership, Helping/Friendly, Understanding,
Student Responsibility/Freedom, Uncertain, Dissatisfied,
Admonishing and Strict.  Responses are indicated on a five point
scale where ‘0’ represents lack of agreement with the proposition,
and ‘4’ represents agreement: hence, the higher the score, the more
prominent the behaviour. Results are typically depicted graphically
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on sector profile diagrams.  Each sector describes different
behaviour aspects appropriate to a Proximity dimension: co-
operation (C), opposition (O), dominance (D) and submission (S)
(Fisher, Rickards & Fraser 1996).

Table 1:  Description of the Scales and a Sample Item for each
Scale of the QTI

Scale Name Description of Scale: Sample Item

The extent to which the teacher...
Leadership … leads, organises, gives orders, This teacher talks

determines procedure and structures enthusiastically
the the classroom situation. about his/her

subject.

Helping/Friendly … shows interest, behaves in a This teacher helps
friendly or considerate manner and us with our work.
inspires confidence and trust.

Understanding … listens with interest, empathises, This teacher trusts
shows confidence and under- us.
standing and is open with students.

Student … gives opportunity for independent We can decide
Responsibility/ work, gives freedom and some things in this
Freedom responsibility to students.  teacher’s class.

Uncertain … behaves in an uncertain manner This teacher
and keeps a low profile. seems uncertain.

Dissatisfied … expresses dissatisfaction, looks This teacher thinks
unhappy, criticises and waits for  that we cheat.
silence.

Admonishing … gets angry, expresses irritation This teacher gets
and anger, forbids and  punishes. angry

unexpectedly.

Strict … checks, maintains silence and This teacher is
strictly enforces the rules. strict.
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Data Collection

The sample consisted of the entire first and second-year chemistry
tutorial classes at USP with the ethnic and gender spread shown in
Table 2.

Table 2:  Sample Description by Gender and Ethnicity (n=257)

Ethnicity Male (%) Female (%) Total (%) Groups (%)

Indo-Fijian 72 (39)   114 (61) 186 (72) 186 (72)

Indigenous Fijian 13 (52)     12 (48) 25 (9.7) 25 (9.7)

Solomon Islander 13 (87)       2 (13) 15 (5.8)
Cook Islander     0 (0)       1 (100) 1 (0.4)
Samoan 6 (50)       6 (50) 12 (4.7)
Tongan 2 (67)       1 (33) 3 (1.2) 47 (18.3)
Vaunatu 1 (33)       2 (67) 3 (1.2)
Kiribati     0 (0)       4 (100) 4 (1.6)
Tuvalu 3 (75)       1 (25) 4 (1.6)
Other* 3 (75)       1 (25) 4 (1.6)

Total 113 (44) 144 (56) 257 (100) 257 (100)

*’Other’ are individuals who described themselves as mixed race or
belonging to several ethnic groups.

Data collection employed the actual 48–item version of the QTI
and responses were recorded directly on the questionnaire.  Before
administration of the instrument in Fiji, a pilot study involving 10
first year students was conducted, four indigenous Fijian and six
Indo-Fijians.  The students marked the questionnaire items they
found difficult to understand and were subsequently interviewed to
clarify ambiguity.  The participants in the pilot study found no difficulty
in using the QTI.
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Administration of the Instrument

The instrument was administered to an intact class of first and
second year students (n=257) near the end of the first semester
(i.e. after 12 weeks teaching), and it took about 15 minutes to
complete the instrument.  The learning environment was the tutorial
classes rather than lecture classes.  At the institution involved in
the study, tutorials are conducted by academic staff rather than
graduate assistants.

Results and Discussion

In contrast to previous reports in the science education literature,
the actual form of the QTI instrument showed good reliability with
statistical data comparable to those for previous studies such as
those in The Netherlands and Australia (Tables 3 & 4), with
Cronbach’s alpha ranging from .58 to .84.

Table 3:  Interscale Correlations for the Actual  Version of the QTI

Admon- Dis- Helping/ Leadership Student Strict Uncertain
ishing satisfied Friendly Responsibility

and Freedom
Admonishing 1.00 0.70 -0.36 -0.31 -0.41 0.96     0.66
Dissatisfied 1.00 -0.40 -0.37 -0.39 0.68     0.94
Helping/
     Friendly 1.00 0.95 0.71 -0.33     -0.40
Leadership 1.00 0.66 -0.27     -0.38
Student
Resp. &
    freedom 1.00 -0.40     -0.36
Strict  1.00     0.61
Uncertain     1.00

A third check on the validity of the instrument is structural analyses
to determine correlations between scales.  According to the Leary
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(1957) model, upon which the QTI is based, the eight scales can
be arranged in a two-dimensional circular arrangement as shown
in Figure 1.  Each scale should correlate highest with the scale
adjacent to it in the model, while scales opposite in the model should
correlate the least.  The Pearson correlation coefficients (see Table
3), apart from a few irregularities, demonstrated this phenomenon
confirming the circumplex nature of the QTI.

Table 4:  Internal Reliability (Cronbach Alpha Coefficient) Scale
 Means and Standard deviations for Actual Version of the QTI (n=257)

Scales Cronbach Alpha Scale Standard
Means Deviation

Leadership .73 2.79 .75

Helping/Friendly .84 2.68 .94

Understanding .77 2.80 .77

Student
    Responsibility/Freedom .58 1.71 .71

Uncertain .71 1.10 .74

Dissatisfied .79 1.39 .84

Admonishing .76 1.20 .82

Strict .60 2.10 .73

The data for students’ perceptions of the actual teaching style
experienced in their classes are provided in Table 5. For the QTI
instrument, the higher the score for a given scale, the more
prominent is the behaviour (Fisher, Rickards & Fraser 1996).
Generally, research has shown that students prefer stronger leaders;
more friendly and understanding; and less uncertain, dissatisfied
and admonishing, as evidenced by high scores in the leadership
and understanding scales, and low values for the dissatisfied and
admonishing scales.  Younger students prefer a more teacher-
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dominated classroom, whereas older students prefer a more relaxed
hands-off teaching style, as evidenced by lower values for the strict
scale (Wubbells & Levy 1993).

The data reported in Table 5 show that the students perceive their
chemistry tutors to be directive with relatively high values for helping/
friendly behaviour, and admonishing behaviour, and low values for
student freedom and responsibility.  Interestingly, this is similar to
reports of domineering teacher behaviour seen in secondary schools
throughout the Pacific Islands as reported by Muralidhar (1989)
and Giddings and Waldrip (1993).  In fact, such an approach is
common in many developing countries (Vulliamy 1988).  Since
around three-quarters of the teaching staff at the USP come from
either the Pacific regions or some other developing regions of the
world (most notably India and West Africa) it is perhaps not surprising
that a strongly didactic form of tutorial teaching predominates.
Furthermore, the career destination of almost all science graduates
of USP is the civil service in their country of origin, with the bulk of
graduates entering secondary school teaching without teacher
training.  The results of the present work suggest this teaching
practice may also be repeated at the tertiary level.  Since the
graduates become secondary school science teachers, and have
experienced highly teacher- dominated classrooms at secondary
and tertiary levels, it is not surprising that there is a perpetuation of
this style of teaching throughout the education system (Taylor 1993).

Table 5:  Means, Standard Deviations and ANOVA Analysis for the
Actual Version of the QTI for Indo-Fijians, Fijians and Pacific
Islanders (n=257).

Scales Mean Standard Deviation F t

Leadership 0.70
Indo-Fijians 2.78 0.72
Fijians 2.97 0.80
Pacific Islanders 2.78 0.80
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Helping/Friendly 0.84
Indo-Fijians 2.86 0.75
Fijians 3.02 0.82
Pacific Islanders 2.69 0.75

Understanding 0.96
Indo-Fijians 2.81 0.79
Fijians 2.93 0.68
Pacific Islanders 2.68 0.72

Student Responsibility 1.67
/Freedom
Indo-Fijians 2.86 0.77
Fijians 3.02 0.74
Pacific Islanders 2.69 0.73

Uncertain 3.05* -2.59
Indo-Fijians 1.09 0.74
Fijians 0.83 0.67
Pacific Islanders 1.28 0.73

Dissatisfied 3.82* -2.90
Indo-Fijians 1.06 0.74
Fijians** 0.81 0.63
Pacific Islanders** 1.30 0.76

Admonishing 2.49
Indo-Fijians 1.25 0.83
Fijians 0.91 0.76
Pacific Islanders 1.08 0.75

Strict 2.75
Indo-Fijians 1.42 0.76
Fijians 1.05 0.82
Pacific Islanders 1.30 0.76

*p<.05,  ** significantly different means (p<0.05)
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The latter part of the last century has seen rapid development of
new learning theories, particularly constructivist-based theories and,
despite some criticism (see e.g. Matthews 1998), constructivism
has come to dominate thought and practice in science education.
However, in many developing countries it appears that constructivist-
inspired strategies are rarely implemented in the teaching of science
at any level.  While it could be argued that this is also the case in
many western classrooms (see e.g. Tobin & Gallagher 1987), the
evidence from the literature would indicate that the situation is much
more extreme in developing countries.  Muralidhar (1989: 270) found
this to be true in Fiji from his extensive observations of classroom
practice: “most teachers did not realise the potential of questioning
and discussion, and as a consequence missed out on understanding
the ideas their students had about important concepts”. Often a
transmissive approach to science teaching predominates in
developing countries, with teacher exposition being the major
method used in the delivery of the curriculum.  Ingle and Turner
(1981:366) argue that this approach has been singularly
unsuccessful in encouraging students in developing countries to
think ‘scientifically’:

Straightforward ‘teaching by telling’, with an emphasis on
rote learning, cannot be an effective method of achieving
this end, as the facts and ideas are simply absorbed without
any process of internalisation.  Some sort of more active
method, requiring the pupils to experiment and discuss, to
observe and interpret at their level, is likely to be more
fruitful.

Thus, it appears that, in terms of producing students who have a
sound conceptual understanding of science, which they can apply
to novel situations, the system is failing in many of these countries
(Hewson 1988).  In fact Lewin (1993) has observed that, in some
developing countries, basic science was being re-taught at the
tertiary level at a much higher cost to make up for the shortcomings
of science education in the school system.  This is certainly true in
Fiji, where a great many students arrive at the University of the
South Pacific unable to cope with science at this level (Taylor 1993).
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Thus the transmissive approach to science teaching, so extreme
and pervasive in Fiji schools, is apparently not working.  It would, of
course, be naive to claim that this is the sole causative factor for
the shortcomings of the system, but it is likely to be an important
one.  There is also emerging evidence that students in developing
countries hold many alternative conceptions which can affect their
learning of science in similar ways to their western counterparts
(e.g. Lynch & Jones 1995).  If such a situation also prevails in Fiji,
then clearly a transmissive approach to teaching at the tertiary as
well as the secondary school level, which takes no account of these
alternative conceptions, is unlikely to achieve learning with
understanding.

Differences in perceptions of teaching style based on gender are
shown in Table 6.  The data reveal statistically significant differences
in perceptions of teaching style for five scales, Understanding,
Uncertain, Admonishing, Student Responsbility and Freedom and
Dissatisfied.  Irrespective of the like or dislike of a teacher-dominated
classroom, it seems reasonable that all students would prefer their
tutors to be friendly and helpful and not dissatisfied or uncertain.
The females perceive their tutors’ teaching style to be more
understanding, helpful and friendly in nature, and less uncertain,
dissatisfied and responsive to students.  This is consistent with
previous studies using the QTI at the secondary school level
(Wubbels & Brekelmans 1998).  Other learning environment
research has indicated that females perceive their learning
environment more favourably than do males (e.g. Fraser, Giddings
& McRobbie 1995).  This observation is also borne out in the present
work with the data suggesting that the females perceive their tutors’
interpersonal behaviour more favourably than males.  This may be
related to the supportive environment created in the classroom
generally, with the results of the present work suggesting student-
teacher interpersonal interaction whilst dominant, is friendly and
helpful.  Johnson and Johnson (1991) found that females prefer
science classrooms that are cooperative rather than competitive in
nature although, interestingly, Fraser (1998) found that differences
due to gender reduce with age and educational level.  A further
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factor may be that females receive considerably less attention than
males (Tobin & Gallagher 1987), hence, a teacher-dominated
classroom environment is perhaps less off-putting for females.

Table 6:  Means and Standard Deviations for the Actual Version of the
QTI for Males and Females  (n =257)

Scales Gender Mean Standard Mean t
Deviation Difference

Leadership Male 2.73 .85 -0.12 -1.30

Female 2.85 .66

Helping/ Male 2.59 .97 -0.17 -1.50

Friendly Female 2.76 .90

Understanding Male 2.61 .77 -0.34 - 3 . 6 1 * *

Female 2.95 .74

Student Male 1.92 .69 0.39 4 . 4 8 * *

Responsibility Female 1.53 .68

and Freedom

Uncertain Male 1.29 .78 0.34 3 . 8 5 * *
Female 0.95 .67

Dissatisfied Male 1.62 .84 0.41 4 . 0 3 * *

Female 1.21 .79

Admonishing Male 1.50 .89 0.54 5 . 5 0 * *

Female 0.96 .67

Strict Male 2.17 .63 0.11 1.27

Female 2.06 .80

* * p < . 0 1
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Differences in perceptions of teaching style based on ethnic group
are shown in Table 5.  The data reveal statistically significant
differences in perceptions of teaching style for only one scale, Strict.
This is a rather surprising result, given the ethnic diversity of the
group, even if the group is dominated numerically by Indo-Fijians
(Table 2).  An explanation for this outcome may be that the different
ethnic groups of students may not perceive their tutors’ behaviour
differently because of the commonality of their secondary school
experiences.  In other words, because the students have similar
teaching experiences (i.e. a highly teacher dominated style), they
perceive their university tutorial experiences in a similar manner.
The interpersonal interactions in the tutorials thus represent a repeat
of their prior secondary and primary school learning experiences,
and such are expected and little difference based on ethnicity is
observed.

It is interesting to consider why the data for the QTI instrument
show good reliability in this multicultural context whereas that for
other studies (e.g. the CUEI) show little internal consistency (Coll,
Taylor & Fisher, in press; Mahapa 2001).  Examination of the
questions for the QTI reveals that the questions are simpler and
less unambiguous, thereby requiring little interpretation for students
for whom English is a second language.  For example, This teacher
gets angry quickly, from the QTI is perhaps more readily understood,
than Students would put effort into what they do in class, from the
CUCEI (Coll et al., in press).  Furthermore, the concept of teacher-
student interaction is an intuitive one, and a concept that each
student has already experienced during elementary and secondary
school education.  This contrasts with conceptions such as
cohesiveness and innovation that are more esoteric in nature.  As
discussed above, the reliability of instruments is likely to be
dependent on a combination of factors: English competency of
respondents, and simplicity of the individual questions.
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Implications for Teaching and Learning

The research reported here has shown that tertiary level science
students perceive their tutorial classes to be highly teacher-
dominated, with teachers being generally friendly and helpful but
highly authoritative.  This is not particularly desirable in a tutorial
class which is intended to be interactive, and which involves the
students grappling with and learning to solve theoretical and
numerical problems based on lecture material.  Previous research
has established that there are special problems in teaching
chemistry at USP (Taylor 1993) and this may, in part, be due to the
teaching style.  According to Buckingham (1989) (an external
examiner to the Department of Chemistry) the University may be
coping with teaching problems by taking the line of least resistance.
Buckingham felt that the teaching of tertiary chemistry consisted of
coaching students towards expected answers, in other words a
highly teacher-centred approach exacerbated by the similarity of
examinations and tutorial problems.  Chemistry tutorials serve
multiple purposes, to afford students the opportunity to clarify content
presented in lectures, and to provide guidance in problem-solving,
particularly for numerical problems.  The present work suggests
that tutorials are highly teacher dominated and thus may not be
allowing students to develop individual problem-solving and scientific
thinking skills.  It seems that the students come to the University
and encounter the same teaching style they have experienced
previously ? that is based largely on knowledge memorisation.  The
likely outcome of this process is the continuation of a didactic
teacher-centred instructional approach when these students
graduate and take up classroom duties at the secondary school or
tertiary level throughout the Pacific region.  The research reported
here suggests that university tutors in particular need to try to break
this cycle and make inroads into an educational system that is self-
perpetuating — from elementary school through secondary school
and into the tertiary education sector.
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