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Table 1  Factor Loadings, Internal Consistency Reliability (Cronbach Alpha Coefficient), and Ability to Differan_ﬂate
Between Classrooms (ANOV A Results) for the What Is Happening In This Class? (WIHIC) Questionnaire

Factor Loading
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Alpha Reliabilicy , -
Individual 0.81 (.86 088 0.87 (.84 0.85 0.88 .90 088 Q.86 0.89 0.87 .83 0.90

Class 0.87 091 (.95 0.95 .88 080 0.95 0.96 (.96 0.94 .83 .82 (.87 095
Mean =
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Loadings smaller than .4 omuitted
The sample consisted of 1081 students in 50 classes in Australia and 1879 students 1n 50 classes in Tarwan.
* p<0.05 ** p<0.01
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An analysis of variance (ANOVA) was used to determine the ability of each WIHIC scale to
differentiate between the perceptions of students in different classes. The eta® statistic was
calculated to provide an estimate of the strength of association between class membership and the
dependent variable (WIHIC scale). The bottom of Table | presents the ANOVA resuits for Taiwan
and Australia. Each scale differentiated significantly between classes (p<0.01) in both Taiwan and
Australia. The amount of variance in scores accounted for by class membership (i.e. eta®) ranged
from 0.07 to 0.15 in Australia and from 0.07 to 0.36 in Taiwan.

The reliability of the Student Attitude scale was determined using the Cronbach alpha coefficient for
the Australian and Taiwanese data for two units of analysis (the individual and the class mean). The
reliability of the English version of the Student Attitude scale with the Australian sample was 0.74
using the individual as the unit of analysis and 0.81 for the class mean as the unit of analysis. For
the Mandarin version of the Student Attitude scale, the alpha reliability with the Taiwanese sample
was 0.92 for the individual as the unit of analysis and 0.98 for the class mean as the unit of
analysis.

5.2 Differences between Australia and Taiwan in Environment and Attitude

Table 2 shows the differences in mean environment and attitude scores for Taiwan and Australia.
Australian students consistently perceived their leamning environments more favorably than did
Taiwanese students. Effect sizes and 7 tests were calculated to investigate the differences between
students’ perceptions in Australia and Taiwan (Table 2). In order to estimate the magnitudes of the
differences (in addition to their statistical significance), effect sizes were calculated as
recommended by Thompson (1998a. 1998b). The effect size for five of the seven scales of the
WIHIC questionnaire ranged between approximately a quarter of a standard deviation (0.27) and
over three quarters of a standard deviation (0.86) for class means. These effect sizes suggest a
substantial difference between countries on the learning environment scales with the exception of
Student Cohesiveness and Teacher Support. T tests for paired samples, using the class as the unit
of analysis, were used to investigate whether differences in scale scores between Australia and
Taiwan were statistically significant. Students in Australia consistently viewed their classroom
environment (in terms of WIHIC scales) more favorably than did students in Taiwan. There was a
statistically significant difference (p<0.05) for the scales of Involvement, Investization, Task
Orientation, Cooperation and Equity (see Table 2).

Table 2:  Mean, Standard Deviation, Effect Size and ¢ Test for Paired Samples for Differences
Bertween Australia and Taiwan in Perceptions of Classroom Environment and Attitude
for the Class Mean as the Unit of Analysis

WIHIC Mean Standard Dewviation Difference betwesn
Scale Countries
Aust Tarw Aust Taiw Effect Size [
Student 3.16 3.16 0.13 1.54 0.00 0.06
Cohesiveness
Teacher Support 2.47 2.42 0.29 0.28 0.17 0.74
Involvement 248 2.30 0.21 0.19 0.86 4.60%
Investigation 2.36 2.29 0.24 0.25 027 143
Task Onentation 3.18 3.10 0.18 0.22 0.38 2.10%
Cooperation 3.04 2.96 0.18 0.22 0.43 2.44%
Equity <2 3.00 0.22 0.28 0.65 3.40*
Attitude 2.35 2.64 0.44 0.37 0.72 E ¥ By

* p< ()5
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An interesting anomaly arose in that students in Taiwan expressed a significantly more posiuve
attitude towards science than did students in Australia (p<0.01). The effect size for student attitudes
was over two thirds of a standard deviation (0.72) for class means, also suggesung & large
difference between countries. Despite students in Australia holding more favorable perceptions of
the learning environment, it appears that students in Taiwan had more positive attitudes towards
their science class. These findings prompted the researchers to examine the perceptions of the
students in each country more closely during the qualitative data collection which 1s discussed
further in the following sections.

5.3 Using Qualitative Methods to Check the Cross-cultural Viability of the WIHIC

Whilst the statistical analyses described above established the cross-cultural validity of the WIHIC
questionnaire, the researchers were keen to draw on qualitative information to explore further the
viability of the questionnaire for use in Australia and Taiwan. Using informaton collected througn
interviews with students in Taiwan and Australia, the researchers were betier able to determine not
only whether students across cultures had interpreted the items of the questionnaire consistently,
but also the reasons for their responses to questionnaire items. In doing so, the researchers not
only were in a better position to interpret the guantiative data more accurately, but also to
understand better the students’ perceptions and feelings about particular aspects of their classroom
environment. It was during this process that the researchers were able to identify the soong points
and pitfalls associated with using a questionnaire framed in a Western context in a different culture.

A notable point was that the students’ anecdotes were generally consistent with their perceptions as
described by the WIHIC questionnaire. Therefore, the questionnaire data appear 1o provide a basis
for measuring students’ perceptions of the learning environment in both countries. Overall, the
interviews suggested that students interpreted items in ways that were reasonably consistent with
meaning intended by questionnaire developer.

The questionnaire data provided a basis on which researchers could examine the similarities and
differences between learning environments in Australia and Taiwan from the students’ perspective.
The researchers found that, where statistically significant differences in questionnaire scale means
were found, student interviews usually provided a plausible explanation, suggesting further
support for the viability of the questionnaire. The inclusion of interview data was vital for making
sense of the questionnaire results in both countnes.

One pitfall which was highlighted through students’ interviews was that, despite the accuracy of
the back translations, the Chinese version of the questionnaire did not always capture the full or
literal meaning of the original questionnaire. In some cases, the questionnaire items were outside of
the realm of students' experience, as with the item “T discuss ideas in class”, because some
Taiwanese students had not been involved in ‘discussions’ in class in the Western sense, and
therefore interpreted ‘discussion’ as ‘questioning’.

After gathering the qualitative data, three important points emerged for the researchers of both
countries. Firstly, whilst the classroom environments are different in the two countries. the
questionnaire scores do not necessarily reflect fully the overall quality of education. Secondly.
when interpreting the data in terms of scales of the WIHIC questionnaire, consideration needs to be
given to whether the scales reflect what is considered to be educationally important in the countries
and cultures from which the data were collected. Finally, comparisons of guanutauve data from
different countries should be made with caution because we found that there were some items for
which students in one country consistently interpreted items slightly differently from students in
another country (as with the Student Cohesiveness scale).

6.0 Information Gathered Using Observations and Interviews
The results of the large-scale quantitative probe, in addition to the interviews based on items of the

WIHIC questionnaire, posed anomalies and dialectic tensions about which the researchers were
keen 1o find out more. As a result of critical reflexivity and dialectic tensions, there evolved




research methods that were more culturally sensitive and that the researchers felt would nelp them
to understand social and cultural factors that influence the leaming environment. These included
observations and interviews with the participants and narrative stories. The following section
outlines the differences between the cultures and education systems of the two countries and how
they might impinge on the learning environment that is created.

This section explores factors that influence the learning environment in Australia and Taiwan. Data
were gathered using classroom observatons and participant interviews. The observation data are
presented in the form of stories (Carter, 1993; Casey, 1995; Clandinin & Connelly, 1994), written
to portray cultural archetypes of science classrooms in each country. The themes presented in the
two stories (one from Taiwan and the other from Australia) take into consideration observations
and mterviews made over a number of occasions, in the respective countries, and they aim to
provide an authentic paragon with which the reader can identify (Adler & Adler, 1994). Although.
all aspects of the stories might not be present in any one classroom, none are uncommon in the
science classrooms that were observed. The two stories, A Science Classroom in Taiwan (Figure
I) and A Science Classroom in Australia (Figure 2), are followed by our interpretive commentary
(based on interviews with selected students and their teachers from the classrooms observed), as
suggested by Geelan, (1997). The stories and their subsequent commentaries aim to provide a
culturally-sensitive basis upon which the researcher was able to explain differences and similarities
between the learning environments in each country.

The first story (Figure 1) attempts to represent Australian science classrooms by extracting themes

that were familiar over a number of observations. This is followed by interpretive commentary to
help place the story in context with individual science classrooms observed in Australia.

Figure 1. A Science Class In Australia

A bite 1n the faint breeze hints of the winter to come but is contradicted by a wide expanse of cloudless
blue sky. The sand dunes that I rernember have given way 1o terra-cotta tiled rooves and dual carmage ways.
The school, at ten years old, is relatively new and the neoteric design and facilities reflect this. Rusty
brown stains on the walls, caused by minerals in the bore water used to irrigate the lawns and gardens
throughout the hot dry summer, look strangely out of place on this modern building.

The science teacher, whose class I am here to observe, escorts me through the maze of single-storey
buildings. A cacophony of sounds assail us as we walk: students preparing for the next lesson; magpies
squabbling over scraps of food; doors banging shut on metal lockers; and the talkang, laughing and
screeching of students on their break. Above the din, a student's voice is raised as he shouts to ‘dob in" a
fellow student for taking his ruler. The shout is ignored by the teacher as the ruler is thrust back into the
student’s hand. Another student falls into step with us and banters lighi-heartedly with the teacher before
moving off to rejoin his mates.

The teacher guides me through a door with a conspicuous *Staff Only’ sien which leads to the sciencs
department. I am led through to the teachers’ work area, a hive of activity with a desk for each teacher piled
with papers and books. Matenals, resources books and files related to teachung science at each age level are
visible on bookshelves and in messy piles. A photocopier is placed in 2 prominent position, not far from a
sink on which coffee cups. ingrained with tannin and caffeine, are mned upside down to drain.

After a brief introduction to members of the staff, we move through to one of six science laboratories
where this teacher's next lesson will be held. The spacious bright room, with large windows along one
wall, looks out over neatly manicured grass and pathways that surround the school. There are four rows.
each with two long gray benches. with tall stools neatly tucked under them. A bench, meant for student
laboratory work, stretches along three walls of the laboratory, and is fitted with sinks and gas connecuons.
Suspended on the wall above the bench are shelves filled with test-tubes, pipettes and beakers. At the front
of the class 1s a bench which has been raised slightly higher that the others. Fitted with a perspex shield,
sink and fitungs for a Bunsen bumer, it is clearly meant for demonstrations. Today, however, 1t 15 strewn
with teacher’s notes. books and an overhead projector.
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In the few minutes before the lesson starts, the teacher explains that the school has a separate class for
high-ability students and that the grade 10 class which I am 1o observe is randomly selected from the
remaining students. The teacher goes on to explain that one science lesson a week fras been devoted to a
library session, during which small groups of students have the opportunity to research a topic of their
choice and prepare a presentation. Rather than devore several lessons to listening 10 the presentations. the
teacher has chosen to start each lesson with one presentation based on this research.

The siren wails, reminding me of an air raid warning, and the teacher excuses himself. He steps onto
the verandah and waits for the students to settle down before allowing them to pour into the laboratory.
Twenty-five students rush to grab stools and move them next 10 friends. The boys look scruffy and
disheveled, dressed in sloppy joes, jeans and sneakers and sporting a range of hair cuts from long unbrushed
mops to short, army-style, crew cuts. In contrast, the girls look neat, are fashionably dressed in a variety of
designer label sweat shirts, and have freshly brushed hair.

After much scraping of chairs on the hard floor and chatter among the students, the teacher draws their
attention to the front of the class. Three girls, all of whom appear to be nervous, walk to the front and read
their presentations from sheets that act as cue cards. A boy from the audience points out a mistake made by

one of the girls during the presentation. The girl looks uncomfortable and turns to the teacher who excuses

the error as ‘mis-read information’. The teacher proceeds to turn the boy's point into & problem-solving
exercise, taking the heat off the girl and giving other students in the class the opportunity to discuss and
resolve the problem amongst themselves.

Once resolved. the teacher asks the students to evaluate the group’s presentation. The students have a
sheet on which they rate each presentation according to objectives that they have pre-determined, such as
interest or content, The teacher provides a short reminder about how to complete the sheet before a stdent
near the back calls out to let the teacher know that he doesn’t have one. It appears that several students, for
a variety of reasons, have not brought their sheets to class. Prepared for just such an event, the teacher
lightly chastizes them and hands out duplicates. The students proceed to evaluate the presentation, whilst
the eirls work as a group and do a self evaluation that will be included in their portfolio.

The evaluation is followed by a short, sharp gquestion-and-answer session that is geared towards
revising the last lesson. Not all students are on task (with a group of students at the back talking amongst
themselves), but the majority are. The subject for this lesson is radio-isotopes, a difficult one for students
at this level, but part of the curriculum. The teacher selects students with their hands up to answer the
questions, making a point of praising those who answer correctly and encouraging those who don’t with
“good try” or “close but not quite”.

The group at the back continues to chatter and is ignored by the teacher unal the volume starts to
escalate. The teacher stops what he is saying and asks them to keep the noise down just as one member of
the group retorts: “He’s borrowing paper.” The manner of his response borders on rude, but the teacher lets
it go without comment. Rather. he turns to write notes on the board for the students to copy. After a
bustle of activity and clicking of files, the class is almost silent for the first time as students take down the
naoles.

As the first of the students finish, the teacher explains the activity which i1s to follow. Students are to
become radioactive particles— they must toss a die and, if it is a 6, the parucle (student) decays. The
reaction includes outward eroans and none of the students seem overly enthusiastic. As the teacher
distributes the dice amongst the students, they start chatting amongst themselves, clicking and tapping the
dice, steadily increasing the noise level. Two girls are brushing their hair near the front, putting 1t back
into pony tails. A late arrival walks in and is given a die before sitting down. Ignoring the fact that the
other students are not paying attention, the teacher nstructs them to toss their dice.

[ am amazed that anything could be heard over the noise, but 25 dice were promptly tossed. Two
students shoot their dice across the floor, claiming it to be an accident when the teacher looks at them.
When asked by the teacher to raise their hands if they threw a six, an inordinate number of students
respond. Like me, the teacher must wonder about this because he goes on to explamn the need for honesty 1f
the activity is to work.

The teacher does not record the first throw and instructs students 1o throw again, This time, twad
students throw a six, which the teacher records on a table that he has drawn on the board. Dunng




subsequent throws, [ notice that a boy at the back of the class raises his hand twice. When the teacher
realizes that there is a discrepancy in numbers, the boy brazenly vells out: “You counted me twice."” The
teacher looks annoved but does not make an 1ssue of 1t. To make the numbers in his table correct, the
teacher asks one of the remaining students to stand out,

At the end of the acuvity, the teacher moves amongst the students, collecting the dice. When he
returns to the front of the class, he explains how 10 convert the table which they have made into a graph.
As he makes up the graph, a student draws his attention to an error that he has made with the scale.
Affably, the teacher thanks the student for pointing out his mistake, congratlates him on his powers of
observation and adds: “It shows what an incompetent mathematician I am.” The mustake 1s rectified and the
graph completed before the teacher goes on to demonstrate how to work out the half-life of an isotope.
Whilst most of the students appear to be listening and others are taking notes, 1 notice that the group of
students at the back of the class are passing notes to each other. The teacher starts to talk about the half-life
of isotopes and radioactivity and to relate them to the effects of nuclear weapons and its use in the
treatment of cancer. As the teacher describes his personal expenence with cancer and the effects of
Hiroshima, it becomes clear that these real-life examples, and the element of gore in his descripuons, have
captured the students’ attention. They are not only paying attention but also asking questions and
contributing to the discussion, including students in the group at the back of the class.

The teacher glances at the clock on the wall and I can almost feel his reluctance to draw the discussion
to a close as he asks the students to copy the table and graph into their files. As they do so, he wheels out
a video player and turns on a short movie about isotopes. It is complex in nature and appears 1o be above
the level of the students, vet they sit quietly, half watching as they finish their graphs and pack away therr
books for the next lesson.

Tlustrated in the story in Figure | are aspects of Australian science classes that can be considered
fairly typical. It describes a lesson in which the teacher uses a variety of teaching methods and
moves between whole-class and small-group activities. Whilst some of the classes that were
observed were more teacher-centered, the majority of teachers purposefully moved away from such
approaches. Of these teachers, many said that they felt it important to provide opportunities for
students to be involved in discussions, group activities and cooperative work.

The use of an activity to help to explain the half-life of an isotope to students is described 1n this
story. Whilst interviews revealed a range of factors that prevented teachers from moving away
from teacher-centered methods as often as they would like, it was generally agreed that doing so
was beneficial to the students. According to interviews with teachers in Australia, they have
considerable freedom to decide how they deliver the content of the curriculum. Interviews indicated
that the methods by which the content of the curriculum is delivered is left largely to the discretion
of the school and, in some cases, individual teachers.

The science teachers’ work area is descbed as being filled with books, resources and a
photocopier. According to the teachers whom were interviewed, these resources are essential for
their teaching to assist them to design programs and decide how they can best tailor the curriculum
to suit the needs of therr students. Many teachers design and photocopy worksheets and
information sheets and, in one school, the science teachers had cooperatively designed and printed
a series of science topic books relevant to the students from their school.

Relayed in the story 1s the use of self- and peer-assessment in the classroom. Many science classes
observed in Western Australia made use of student portfolios to build a profile of students’
achievement based on a variety of sources. The design of these portfolios and the way in which
they were used varied between schools as they were generally designed collaboratively by teachers
in the science department.

A gquestion-and-answer session, in which the teacher revises a previous lesson, becomes the focus
of part of the story. The Australian teachers whom were observed generally asked questions 1o the
whole class and selected only those students who raised their hands, with the only exception being
when the teacher used questioning as a means of classroom control (e.¢. when a student was




talking at an inappropriate time). Once the students responded to the guestion, the teacher often
thanked them for their answers or any comments which they made and, if the answer was wrong,
the teacher made remarks such as “good try” or “almost”. Teacher interviews revealed that this
group of Australian teachers was sensitive to students’ difficulties in answering questions in a
whole-class situation and tried not to put the students’ self-esteem at risk.

Finally, the story caprtures a variety of disruptions to the lesson, ranging from discussions between
students to talking back to the teacher. With the exception of the higher-ability classes. this
behavior was not uncommon in the science classrooms observed.

The next story develops a cultural archetype based on observations of science classrooms in

Taiwan (Figure 2). This story, like the Australian story, develops themes that were common over a
number of observations.

Figure 2. A Science Class in Taiwan

The dnive to the school was an expenence in itself. Never had I known such waffic. Rivers of motor
scooters weaved 1n, out and around our car as we sped along roads choked with raffic. We are greeted by a
huge archway, enscribed with the name of the school, as we enter the school grounds. Inis, my colleague
and fmend, has come 1o act as an interpreter, and she clears our entrance to the school with the secunty
guard at the gate. The humidity hits us as we step out of the airconditioned car and make our way toward
the building. The path passes through a lawn, dotted with garden beds and bordered with miniature hedges.
These beds house small bushes, trimmed and clipped over vears, to form exouc shapes.

[ have been informed that protocol dictates that we meet with the principal before observing the
classrooms, and so we make our way to her office on the third floor. As we climb the wide staircase we are
greeted by students in neatly pressed uniforms, armed with brooms and dustpans, cleaning their allotted
areas.

At the office, we are greeted by the principal and seated 1n large comfortable chairs. Over a cup of tea,
we discuss the research project and the our reasons for observing the science teacher. I am shown the rather
impressive school trophy collection, kept in large glass cabinets behind her desk, before a student is asked
to take us to the classroom where I am to observe a lesson.

We climb to the fourth floor and enter the classroom through a door at the back of the room. The
teacher hasn't arrved yet and the general chatter and noise of students is deafening. My blonde hair artracts
the attention of some of the students, drawing furtive glances and giggles. “Hello lady™ shouts a class
clown. [ reply, sending the class into whoops of laughter. As a Westerner, I am something of a novelty

A synthesized recording of the chimes of Big Ben is blasted through speakers. heralding the start of the
next lesson. The teacher’s arrival sends students scurrying to sit behind small wooden desks. Each desk has
a single shelf undermeath on which books and pens have been placed. Bags, satchel like, are draped on the
backs of chairs. Emptied of the necessary equipment, the bags still locking omunousiv full.

Prompted by a class leader, seven straight rows of students, with six in each. stand, bow their
traditional salute and greet the teacher, out of sinct and in boisterous voices. There is confusion— [ am
situng in somebody’s seat. After a brief disruption, the students are all facing the teacher, with their books
open and eyes forward, ready for the lesson. Iris and I are both perched at the back of the class, with our
knees between two students and our chairs touching the wall behind us. It's a tight fit

The teacher smiles a welcome over the heads of the students. Above her hangs the Taiwan flag, below
which is a poster depicting the country’'s founder. Sun Yat Sen, looking benignly at students. Bold
characters, peeling slightly through age, placed on either side of the poster, demand that students respect
their teacher and treasure wisdom. There are two hlackboards in the class, one at the front of the class (that
was wiped clean by a student as we waited) and one at the back that is covered in Chunese characters.

From behind the podium at the front of the class, the teacher begins the lesson. Her voice, amplified
through a microphone worn around her neck, sings out above the noises outside: a jackhammer thumpine
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nearby, a plane passing overhead. the distant hum of mraffic, a car horn. She asks a question to the whole
class which is followed by an answer, chorused from the class in unison— boys voices drowning out those
of the girls. There are more questions and more answers as the previous lesson is revised thoroughly.

Today's lesson will be about ferns and it 15 clear from the posters and specimens that the teacher has
brought in that she is well prepared. Students turn to the correct page in their textbook and I notice that the
teacher is referring to her own copy before starting. The teacher begins her lesson in a lively, ammated
style, her eyes seeming to include each student as she speaks. [ am surpnsed that I am able to follow the
lesson with some accuracy, despite not understanding the language. The teacher makes frequent use of the
blackboard to illustrate the various parts of the fern and describe their propagation. I notice that most of the
students are listening and watching her. although one girl is resting her head on her desk and a boy 1s
staring absently out of the window.

A burst of laughter from the students draws my attention to the latest illustration on the board, a rather
sketchv drawing that vaguely resembles a fern. The teacher takes it good naturedly and continues to draw a
second diagram showing the spores of the fern. At this point, the teacher produces the specimens which
she has broucht into the class. She explains, drawing examples on the board, and illustrating 1mportant
facts before giving each one to a student. Each specimen 1s described at length and the relevant points are
outlined in the text. Students turn the pages of the text in unison and some make notes.

A student near the front is whispering to her neighbor, who answers with a nod of her head. The
teacher looks in their direction briefly but ignores the pair. One of the students is handed a specimen which
is examined and touched, providing a moment's distraction. At regular intervals, the teacher asks the
students whether they have a question, and waits for a few moments. Invaniably there were none, except on
this occasion. A student wanted to know whether a fern that he had seen in Singapore had medicinal value.
The teacher, deciding that the question was not directly related to the lesson, defers 1t until the end.

The day is hot, sultry, oppressive. Six fans, hanging from a ceiling spotted with mildew and flaking
paint, whir ineffectually overhead, barely stirring the sticky air. Students begin to fidget and move around
in their seats. I find myself shifting positions to get more comfortable on the wooden slats of the chair and
to encourage circulation. Those students who were taking notes at the beginning of the lesson have
stopped. To the left of me, there is small group of boys fiddling with their pens— practicing the art of
flicking them expertly from one finger to another, twirling them as they do.

At this point, the teacher produces a poster that has been drawn and colored by hand. The illustrauon
of the canopy is well done and draws oohs and aahs from the students. From her posiuon at the front of the
class, the teacher attracts students’ atteéntion, this time with a brief story of an expenence that she had had
climbing the mountains outside Kaohsiung. I notice that the pen flicking stops and the boy, who was
looking out of the window, 1s paying attention to the teacher. The story is brought to an abrupt close
when she examines her watch (something T have noticed her do throughout the lesson). The students are
instructed to put their books away and given a reminder of tomorrow’s test. Several students turn around
automatically, to look to the blackboard behind me that lists the tests to be taken over the next week.

[ had assumed that the lesson had finished but, once the textbooks were out of sight, the teacher called
out a number from her book. Random selection of a students by their identity numbers was common
practice 1n the classrooms, and [ even remember one teacher using the second timer on his digital watch to
ensure that the selection was fair. There is a burst of laughter from the other students as the boy who was
selected stands up next to his chair. The teacher asks him a question and he responds in a quiet voice.
Whilst the teacher gives no outward indication that he is correct. he must have been because he sits down.
Looking at her book, she selects another student. There is another burst of laughter as another number is
selected and a boy pulls himself to his feet.

The boy listens to the question, looking at his feet and rubbing his hands together. 1 find myself
feeling nervous for him, willing him to get the answer nght. [ needn't have been concemed because his
answer, whilst wrong, was merely corrected before he sat down. I coninued to watch him after he had sat.
but there was no ndicule from his peers and no side-long glances or shrugs borne out of embarrassment
that | would have expected in an Austraiian class. The process was repeated unul the lesson had been
covered. Students laughed and cheered when their peers were called, as if part of a game. The swudents
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answered the questions in quiet voices (in contrast to the boisterous ones that had greeted me when I had
arrived) and sat down once they had been comrected.

When the last of the questions had been answered, the teacher outlined the important points and
showed the students on what pages of the textbook they can be found. Raising her voice, to be heard over
the din made by the chimes of Big Ben played through the speakers, she winds up the lesson. OUnce the
chimes stop playing, there is relative quiet and the students stand to bow their salute to the teacher,
marking the end of the lesson.

The class described in this story is fairly typical of junior high school science classes in Taiwan,
and reveals distinct differences between classrooms in the two countries. Besides the physical
differences between science classes in Australia and Taiwan such as the weather, school structure
and classroom layout, other more subtle differences discussed below could only be explamed after
interviews with the participants: the nature of the curriculum (section 6.1); pressures experienced
by teachers (section 6.2); respect for the teacher (section 6.3); questioning technigues (section 6.3);
and educational aims (section 6.4).

6.1 The Nature of the Curriculum

Interviews with teachers and students in both countries indicated that the nature of the cumculum
could be a major influence on the leamning environment created by teachers in each country. The
story of a Taiwanese classroom describes a teacher—entered lesson in which students appear 1o
play a fairly passive role. Without exception, the classes observed by the researcher in Taiwan
were teacher-centered and, whilst the roles of the students varied between teachers, there were
generally few opportunities for discussions or questions. Interviews with teachers revealed that the
teacher<entered approaches were largely a result of the examination-driven nature of the
curriculum:

The way we teach is constrained. Students have to do the entrance exam to senior high school and they like
to be crammed ... The exams, the [content of the] textbook and the amount of homework restmct how
much work we can do outside of the textbook. Every aspect of science education is constrained. (Taiwanese
Teacher, Interview 3, p. 3)

The story describes the teacher’s battle to fit the required content into each lesson and the desire of
the teacher to avoid giving the students additional work. The science curriculum (for both biology
and physics) is presented to students in the form of textbooks, and examinations are based on the
content of these. As a result, it is important for teachers to cover all areas. Teachers whom were
interviewed explained that teacher-centered methods were the most practical way to cover the
content in the given time frame and diversions (described in the story as student questions refernng
to real-life situations) are often not possible given the time constraints:

The textbook is very big and the teacher has to go through each stage. There i1s 0o much to teach ... and
there isn't enough time to cover the content of the book. Ideally I would like to give students the chance 10
learn what is not in the textbook ... (but I) don't do that ... because of the shortage of ume. (Taiwanese
Teacher, Interview 3, pp. 2-3).

It would appear that the competitive nature of the curniculum encourages teachers o concentrate on
developing academic ability as efficiently as possible. Diversions from these teacher-centered
methods are also viewed negatively by many parents, teachers and students as being off-task:

Under the education system that we have in Taiwan, the lecture kind of teaching is the most efficient
way to teach students and get a good score. ... The students’ ume is already very tight and they work
too hard already, so [by teaching in this way] [ can do something for them. For example, I don’t ask the
students to go to the library for information for their study, because 1t would be another burden on the
students. (Tarwanese Teacher, Interview 1, p. 6)

Rote leamming, described in the story as a question-and-answer session that makes use of chorused
answers Lo revise a previous lesson, is frequently used in Taiwan. Many of the lessons observed
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mvolved rote learning at some stage, and it was felt by teachers and students that such learning
would better prepare students for the examinations. One teacher. referning to a comment made
about moving away from teacher-centered methods, stated that: “The students know how the class
should be taught ... and that there will be a problem if the teacher changes this” (Taiwanese
Teacher, Interview 3, p. 3). Good examination results are of paramount importance to students n
Taiwan because good results increase the likelihood of being allocated a position in a ‘star’ school
(1.e. a school with outstanding results measured by the number of students who enter university ).

[n contrast, the Australian teachers whom were interviewed generally expressed a desire to use
methods that were not teacher-centered in their science classes. Their reasons were varied. but
generally it was felt that, by using a vanety of approaches, students would be better able to de velop
a range of abilities in their students. In many cases. these teachers claimed that they were
encouraged, through professional development days and by other staff, 10 use a variety of methods
1n their teaching.

Rote learning was frowned upon by many of the teachers interviewed in Australia and one
commented that “developing the students’ ability as learners is more important than the acquisition
of content knowledge” (Interview, Teacher 1, p. 2). In general, these teachers were of the opinion
that, by incorporating a range of teaching styles, they were more likely to cater for the range of
leamning styles that could be present in their class. In addition, they felt that their students were
more likely to understand concepts if they were actively involved in their learning.

Interviews indicated that the nature of the curriculum was largely responsible for the type of
teaching approaches used in each country. Teachers whom were interviewed in Australia indicated
that, like Taiwan, the science curriculum in Western Australia is defined by set content that needs to
be covered. However, unlike Taiwan, where the curriculum is examination-driven and presented 1n
the form of a textbook (whose depth and scope leave little time for any method of teaching other
than teacher-centered), the methods by which the Western Australian curriculum was delivered was
left largely to the teacher. Consequently, the narire of the curriculum led to quite different learning
environments in each country.

6.2 Pressures Experienced by Teachers

Interviews with teachers in both countries revealed that pressures, each from different sources.
could influence the learning environment created in each country. In Taiwan, interviews revealed
that teachers experienced pressures from their principal, parents and other teachers when the test
scores of their science classes were displayed for comparisons with other teachers. The principal,
keen for schools to maintain or improve their position (according to the number of students who
gain access into star schools), pressures teachers to push students toward improving their test
results. The home-room teacher also pressures teachers to ensure that the grades of students in
his/her class don’t slip and that they improve their performance if the results are lower than those of
other teachers:

The class scores are [posted] 1n one of the offices and the teachers go there to check their class. ... They
want to see whether they have a good score compared to the other teachers. ... The score of the class puts
the teacher under a lot of pressure [from the home-room teacher] and ..., if vour class score is the lowest,
your attitude towards that class can change. (Taiwanese Teacher, Interview 1. p. 6)

Parents, keen that their students attend a star school to improve their chances of attending
university, also pressure teachers. In Taiwan, social mobility is available to students of any status
through education. Because the expectation of many parents is that their child will attend
university, they exert pressure on students to perform well in examinations. In addition. parents
have high expectations of teachers and their ability to obtain high perfoermance from the students:

[ TThe parents’ attitudes can act as a constraint [t0 our teaching] because sometimes. if the teacher is not on
task in the classroom, the students will tell their parents and they will go to the school to tell the teacher
to teach more content. (Taiwanese Teacher, Interview 1, p. 5)




Teachers in Australia, however, are under pressures of a different kind. Many of the Australian
teachers whom were interviewed felt that pressures which they experienced were more likely to
come from the expectations of the school science department, school and State Department of
Education than the parents or principal. These teachers generally felt that they were expected 10
perform tasks over and above classroom teaching, routine lesson planning, assessment and
programming tasks, such as tailoring the curriculum to the students’ needs or designing and
implementing student self-assessment projects.

Observations of science classrooms in Australia did not appear to reflect these pressures. The
teaching methods and approaches varied widely between teachers, with some being highly
nnovative and creative in their lessons and others (the majority of teachers observed) using more
whole-class activities and teaching (as described in the first story in Figure 1). Interviews with
teachers. however, indicated the tasks that they needed to perform outside of teaching can affect the
lessons that they teach because less time is available to plan lessons.

It would appear that the pressures of an examination-driven curriculum experienced by teachers m
Taiwan are more likely to create a consistently teacher-centered Jearning environment. In contrast,
the pressures related to those factors experienced by teachers in Australia have a more indirect
influence on the learning environment, dictated through time available for planning rather than
dictating a particular teaching method or range of methods.

6.3 Respect for the Teacher

Classroom observations and interviews suggest that there could be differences in the ways n
which students regard their teachers, with students in Taiwan having more respect for teachers than
students in Australia. The traditional bow of students at the beginning and end of lessons,
described in the story, is considered to be a mark of respect. Interviews with teachers and students
in Taiwan indicated that teachers have a high status within the community and that they are highly
respected by their students. According to Huang (1997), teachers in Taiwan hold a professional
status within the community and are respected as experts in their field. Reinforcing their status and
professional standing, one of the teachers whom was interviewed in Taiwan made a point of
intentionally distancing himself from his students:

If I'm too close or friendly, students feel that I am more of a friend than a teacher. So, if I'm too close.
they won't feel pressured to study... [By distancing myself], they [the students] won't forget what position
they hold or lose respect. (Taiwanese Teacher, Interview 1, p. 1)

Whilst the teachers in both countries complained about discipline problems with students, we noted
that there was more evidence of disruptive behavior in science classes in Australia (descnibed 1n the
first story in Figure 1 as answering back and chatting between friends) than in Tarwan. It was
noted that. unlike teachers in Taiwan who distance themselves from students. teachers in Austraha
tended to treat students more as equals. In some cases, it appear that this meant that students were
more likely to act in a manner that could be considered disrespectful to the teacher.

In Taiwan, the teacher's knowledge was not questioned by any of the students interviewed. They
rarely questioned the teaching methods or the lesson content: “I like what the teacher is teaching
me. She teaches very well and it is always interesting. So I don't need to question the way she
teaches™ (Item 63, Taiwanese Student F). On the other hand, students whom we interviewed m
Australia were more likely to complain about their teacher and the teaching methods.

Some Australian students complained that they found science lessons boring and said that thev
would choose to have science taught differently. There were cases (especially for students n
lower-ability classes) of students viewing science and their science teachers as something to be
endured because the subject was compulsorv: “I find science confusing and someumes I don't
understand Mr C. Science just isn’t interesting” (Item 45, Australian Student 4.3). "Someumes we
oet to do investigations ... Sometimes they're not interesting. I'm not interested n science” (Item
30, Australian Student 4.2). It was interesting 10 note, however, that students in both countries
claimed that they would prefer science classes to include more experiments and laboratory work.
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For the classroom in Taiwan, described in the second story (Figure 2), there was only one incident
during the lesson of students talking. During classroom observations, the researcher noted that
student disruptions were minimal, with brief, whispered discussions with a neighbor being the
only signs of disturbance. Students whom were interviewed indicated that these discussions were
generally related to points that were unclear from the lecture. Whilst teachers in Tazwan discussed
“discipline problems’ with the researcher, it appears that these problems are associated more with
inattentiveness than disruptions to the lesson.

In the classroom in Australia described in the first story (figure 1), there were several incidences of
smdents talking between themselves, calling out or answering back to the teacher. The teachers
whom were interviewed expressed the opinion that a lack of discipline was one of the biggest
constraints to their teaching. These teachers complained that disruptive students often prevented
thern from being able to teach in ways in which they would ideally like. In some cases, teachers felt
that they often found themselves in the role of counselor and spent teaching time sortmg out
students’ problems. One teacher expressed concern at the lack of avenues to which a teacher could
turn for assistance with disruptive behavior.

The students whom we observed in Australia were more likely to interrupt or be disrespectiul
towards the teacher. In Taiwan, there appears to be a larger gap between the status of teachers and
students than in Australia. where students and teachers interact more as equals. This point is
highlighted in the first story which describes an Australian teacher performing tasks, such as a1vIng
out papers, that normally would be undertaken by students in Taiwan. Teachers whom were
observed in Australia appeared more likely to treat students as equals and, in some cases, this
meant that students were more likely to act in a manner that could be considered disrespectiul to the
teacher.

6.4 Questioning Techniques

Both stories describe the use of questioning in the classrooms, but it appears that the techmques
used were different for the two countries. The question-and-answer session described in Australia
depicts a teacher posing questions to the whole class and selecting only from students with their
hands raised. Interviews with teachers indicated that they were careful not to damage the self-
esteem of students and to ensure that the student’s pride amongst his/her peers was protected.
According to student interviews, many students were reluctant to raise their hands unless they were
reasonably sure of the answer, while others made a point of never answering questions in class.
Students explained that ridicule from peers was possibly the main reason for their reluctance to
answer questions: “J usually don't like putting my hand up. ... If I get the answer wrong, then I
get embarrassed [because] other kids in the class could laugh at me” (Australian Student A).

In contrast, teachers whom were observed in Taiwan (described in the story in Figure 2) randomly
select students using the students’ identity numbers (stitched above the pocket on their school
shirts) rather than their names. The selected student stood up to answer the question and, if the
answer was wrong, the teacher bluntly told him or her so. The student then either tried agan or sat
down and listened to the answer of another student. Interviews with students revealed that they
were not uncomfortable with this method of questioning and that questions were used as a means
of gauging what students need to know or what they do not understand to enable them to mmprove
and learn. As one student put it, “When he [the teacher] teaches important content, he checks that
we understand. So he asks us questions” (Taiwanese Student, Interview 2, Item 23).

6.5 Educational Aims

A final factor that was considered important to the teacher’s creation of the learning environment
was the educational aims considered important in each country. In Taiwan, the teachers whom
were interviewed indicated that education was focused predominantly on the development of the
academic ability of students. Social and emotional aspects of a student’s development were
generally considered to be more the responsibility of the family and wider community than of the
school (Stevenson & Stigler, 1992). In contrast, teachers in Australia whom were interviewed
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considered academic development to be one of a number of aspects to be developed in students,
with social. emotional, and physical development holding equal value. It was interestng to note
that the educational aims held by these Australian teachers were more acadermically omented for
students at the senior high school level, where the curriculum is more examination driven.

The science classrooms described in the stories presented in this section have quite different
learning environments. If these stories are to be considered archetypes for the science classrooms
in their respective countries, then they can be used 10 help explain the differences and similaniues. It
would appear that teachers in both countries create learning environments to suit a variety of soclal
and cultural factors within their respective countries. There are different opinions in Australia and
Taiwan of what is considered to be the ideal learning environment.

Interviews with students and teachers indicated that, whilst the classroom environments are
different in the two countries (as indicated by the mean scale scores of the WIHIC questionnaire),
this does not necessarily reflect the overall quality of education. Students in Taiwan perceived that
the classroom practices assessed by each scale of the WIHIC occurred to a lesser extent that did
their Australian counterparts. In a Western sense, this could be considered a ‘less favorable’
perception of the learning environment, but this has to be considered in terms of the questionnaire
and whether the scales reflect what is considered to be educationally, socially and culturally
important in the countries where the data were collected.

The observations and interviews provided valuable insights into the learning environment in each
country. They provided insights into cultural and social factors that would not have been possible
with questionnaire responses alone. The use of stories to describe observations of the learning
environment in each country (Figures 1 and 2)) raised interesting questions related to the
researchers’ voice and forced the researchers to recognize that they had approached the study with a
set of assumptions that would have undoubtedly influenced their interpretations of their
observations. It was necessary to acknowledge that the researchers also had possible biases with
which they approached the study. These factors led the researchers to make a retrospective analysis
of the stories written during observations to describe one of the researcher’s journey during the
study during which she ‘crossed cultural borders".

7.0 Findings Related to Recognizing and Minimizing Cultural Bias

This section explores two factors associated with the bias and assumptions that researchers bring to
a cross-cultural study. In the first place, stories and dialectical tensions are explored to identify
differences in the lenses that researchers of different cultures brought to the present study and how
these affected what they observed and how they interpreted their observations. Secondly, a
retrospective analysis of the stories written during the course of study, is used to explore the notion
of border crossing and the journey that one of the researcher’s took over the course of the present
cross-cultural study.

7.1 Identifying the Different Lenses that Researchers Bring to a Study

Critical reflexivity was considered an important factor during the present study. Stories were
written by one researcher from Taiwan and one from Australia at the end of observations made 1n
each country. Four stories are based on observations in Taiwan (one example of which is in Figure
3) and two on observations in Australia (one example of which is in Figure 4), all of which
provided commentaries that helped to highlight the different lenses through which researchers from
different cultures perceived classrooms.

Figure 3. Jill’s Story About a Taiwanese Classroom

Thers is much fideeting and fiddling with pens. Someone, a boy, at the back is squirming n s char. The
plant specimens, examples of different ferns, are making their way around the class for students 1o inspect. One
student slaps his neighbour with a long fern frond. unnoticed by the teacher.
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The teacher talks continuously, pausing only to write on the board, or draw a diagram, or wait for a question
that 1s never asked. He looks at his watch, continues to talk about what is written on the board, and consults
the exercise book, as he has done all through the class.

He examines his watch once more and decrees that everyone should pack up. There is a general chorus of
approval and one boy is so excited that he claps. Shortly after the textbooks are out of sight. there is a hum of
agreement and a burst of laughter from one of the children. At first, I think that this signals the end of a very
tedious session in which students have sat and listened to endless talks by the teacher. But I was wrong. A boy,
looking nervous, is standing next to his chair. At first, I assume that he has a question to ask, but I find that
the teacher is going to ask him a question to which he must respond. The teacher gives no indicanon that he 1s
correct but he must have been for he sits down. The teacher is looking at the book which he 1s holding and
from it he calls on another student.

Is he selecung them by name? I am surpnised when he obviously doesn't know where the child is sithing.
Another burst of laughter and hum of agreement which I felt must be relief from students whom hadn’t been
selected. An overweight and exceedingly nervous young lad stands up. At this stage, students don't listen to the
question, much less the answer— obviously 1t i1s the problem of the unfortunate one. I find myself feeling
nervous for him even though I cannot know what the teacher will ask. I find that I'm willing him to get it
right, to be able to sit down again. I realised then that the teacher was only half listening whilst selecting a
third victim— for they seemed to me to be unwilling prey. The number (as I learnt later) of the student is called
out at random. I'm not sure if the teacher even knows the names of his students. The third student stands and I
can't recall whether it was a girl or 2 boy, only that nobody was interested in the question or the answer which
appeared (by the teacher's reaction) to be wrong. After responding to the student's answer, possibly a comrection,
the teacher continues to talk. In much the same manner as the rest of the class, he commands attention from
different positions in the room but invites no input from the students.

Pouring his knowledge into very bored, very ured-looking students, he drones on, drowned out by the sound
of the chimes piped through the speakers. The most involvement that he has included in the lesson has taken
place in the final five minutes. Now, as is tradition, students stand, bow in unison and chorus a farewell to the
teacher.

Thunderously loud, all students talk at once, a little louder than their neighbours, to be heard. The noise and
excitement mark the end of a very long school day,

Figure 4. Iris’ Story About the Same Taiwanese Classroom

IU's 5.10 p.m. and a student near the front has already put her head on the table. There has been seven hours
of learning already today and this is the eighth hour.

The teacher has spoken a lot— on topics from non-vascular plants to vascular plants, from moss to ferns
and seed plants. The teacher has lectured for 40 minutes and the students feel that thev can't put more learning
into therr minds. The teacher thinks that maybe he has talked too much already and decides to stimulate the
students by giving them a chance to practise. There's insufficient ime for a test and. if they do one, it would
need to be scored— too much work to do. Why not just ask the students? So the teacher asked, "Do vou have
any questions?"

The students do not respond and the teacher can't check whether they understand or not. So the teacher said.
"I had planned to give you a small test, but there is not enough time. I want to check whether vou understand
or not, so I will ask you questuons.”

The students seem unwilling and yell out “Ya-aa”, The tzacher zoes on. “When I call a number, please stand
up and answer the quesuon. If you answer incorrectly, it's okay, but you must answer so that 1 will know
whether you have understood or not.” The teacher called out, "35".

The other students velled out, feeling happy that they were not called. The teacher asked, “Whv 1s moss so
short?” Some students said that the question was too simple. Student 35 thinks that he can't answer 1it, so the
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teacher reminded her that “it relates to no root, no stem, no leaf”. The student remembers and answers that
“there is no vascular system” and then sits down, happy that 1t 1s all over.

The other students are nervous again as they listen for which number will be called. "217, the teacher said.
"Aah", again, a happy yell.

"What is the name of the large fern tree that appeared three million years ago?”

The student can't answer so the teacher waited for a while and said, "that's a tree fern". Then the teacher
called, "14". More vells,

The teacher asked, "Ferns are reproduced by spores— where are they located?"

Students at the back are playing together and the last students in the fifth line takes a piece of paper with
"superstar of the school" written on it and holds it in front of the camera.

"42" the teacher called. Students have lost their excitement and there’s no yelling out. "Why 1sn't moss
very tall?"

At the back of the fourth and fifth lines, two students are playing together. At last, the bell rings. But the
teacher still reminds students about non-vascular and vascular plants, from moss to seed plants. "You must read
about them at home. Then, when I talk tomorrow, you will understand it."

But the students are busy packing their bags for home. At last, they stand up and salute to thank their
teacher in the traditional way and leave today's class.

The stories helped to identify differences in researchers’ perceptions of aspects of the study. One
such difference was the researchers’ views of what constituted a good teacher. The researcher from
Taiwan considered that the most important element of being a good teacher was good content
knowledge. For the Australian researcher, the most important feature was concerned with the
interpersonal relationships developed between the teacher and the students. This difference in
perceptions was to create a different lens through which each researcher viewed their observations.
It was found that the researcher from Taiwan was more likely to pay attention to the content of the
lesson and the depth of knowledge that the teacher relayed to the students. In contrast, the
Australian teacher was more likely to focus on the teacher’s interpersonal skills and the way in
which the teacher related to the students at different levels.

The lense through which the researchers observed each lesson was also colored by the view that
each held of what constituted ‘active participation’. Prior to observations, we had discussed the
importance of ‘active participation’ during a science lesson and, in many cases, we discussed the
degree to which ‘active participation’ had taken place during these lessons. It was not until after we
had read a number of stories about our observations that we realized that we each held different
views. The Australian researcher had used this term to describe lessons or activities that
encouraged a ‘hands-on’ approach (i.e., more student-centered and involving physically
maneuvering, touching and investigating a varety of materials). The Taiwanese researcher,
however, perceived the term ‘active participation” as a ‘minds-on’ phenomenon in which students
not only pay attention to what is taught, but assimilate the new information with different or simular
information that has been learned. This requires the teacher to keep the students interested and
attentive to what is being taught. Once again, these differences colored what each of the researchers
considered important during the observations, and the stories ofien reflected these.

7.2 The Notion of Border Crossing in a Cross-Cultural Study

Finally, the researchers’ stories were used to illustrate one of the Western researcher’s shift from a
largely Eurocentric perception of the education system in Taiwan (o a cntical awareness of the
Australian education system. The stories and their subsequent commentaries, 1n combination with
student and teacher interviews, were the catalyst for the Western researcher’s ‘border crossing’, as
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they helped to redefine self-conscious boundanes that were originally established through cultural-
centrisim.

In the past, studies involving the notion of border crossing (Giroux, 1992) have explored the idea
of moving from different cultures and micro-cultures encountered in everyday life, in several
different contexts, including minorty groups crossing into the world of white Anglo-Saxons
(Lugones, 1987) and students’ journeys from their everyday lives into the subculture of scheol
science (Aikenhead, 1996: Cobern & Aikenhead, 1998). The present study went beyond past
research in non-Western countries that merely involved translating a questionnaire into another
language and using it to replicate previous research in Western countries. Through using a range of
intensive qualitative methodologies during numerous visits to Taiwanese schools. the Western
researcher in the present study ‘crossed the cultural border’ not only to gain a deeper understanding
of classroom environments in Taiwan, but also to reexamine her ideas about education in her own
country.

The Australian researcher commenced this study with a more Orentalist mind bent. described by
Said (1995, p. 45) as the “sense of Western power over the Orient”. Initially, the Austrahqn
researcher tended to use her own culture as a benchmark to determine whether science classes in
Taiwan were effective or appropriate, and explained differences between the science classes of each
country using her own experiences and cultural understandings. The mitial reactions which she had
towards science classrooms in Taiwan and her comparisons of the learning environments led her to
view education in Australia as more conducive to effective learning. The ensuing discourse
assumned the role of Orientalism in which she “expressed the strength of the West and the Onent’s
weakness” (Said, 1993, p. 45), as seen by herself, a Westerner.

The concept of border crossing (Giroux, 1992) was used to make sense of the researcher’s shift
from Orientalism towards rethinking and reinvestigation of assumptions about what she knew to be
true of schools and the culture in Taiwan. Her initial reaction to science leaching in Taiwan was one
of ‘symbolic violence’ (Bourdieu, 1992), in which she felt that science in Taiwan went against
much that she had learned to represent good teaching. However, after subsequent discussions with
colleagues and interviews with teachers, she was able to make sense of particular actions and to
recognize difficulties and pressures under which teachers in Taiwan work. She began to empathize
with these teachers and understand the problems which they faced. This, coupled with the
Taiwanese researcher’s conflicting view of what constituted an effective teacher, forced her 10
reexamine her own views.

Whilst the examination-driven curriculum in Taiwan appears to have forged teaching styles
different from in Australia. interviews with students revealed that they were not as unhappy with
classes in Taiwan as the researcher had imagined. In fact, students whom we interviewed in
Taiwan had more positive attitudes towards science classes than those in Australia. This disclosure
forced the researcher to take a more objective look at teaching in her own country and, as a result,
she began to find that perhaps it was not as superior as she had first imagmned. She no longer
considered Australian education to be relatively free of faults and, in contrast, commenced a more
critical discourse about Australian education than was possibly necessary.

As a border crosser, she began to recognize that neither system was superior, neither had all the
answers and, in retrospect, both had a lot to offer the other. The researcher's awareness of
Orientalism. and the difficulties that this mind bent could pose, made her more critical of her own
reactions towards education in Taiwan. This awareness would not have been possible if she had
not felt at ease with her fellow researchers and able to question and probe aspects of their culture.

5.0 Discussion

The research described in this paper is different from the large majonty of studies i science
education in that it extended beyond the confines of a single country to involve researchers from
two different countries in working collaboratively in pursuing the same research questions both in
their own country and in the other country. This study is also distinetive in that it went beyond past




cross-national research which was restricted to translating a questionnaire developed in the West
into another language, and then using it on another country to replicate previous research m
Western countries. This study used a multimethod approach in which the use of qualitative research
methods (observations, interviews and narrative stories) augmented questionnaire data to provide
richer interpretations and insights. Overall, the study highlighted the importance of cross-national
studies to help our understanding not only of classroom environments in other countries, but also
of classroom environments in our own country, it supported the value of using multuple research
methods. and it enabled the researchers to ‘cross the border’ into the world of science education in
another country.

The quantitative data, collected using the What is Happening in This Class? (WIHIC) questionnaire
and an attitude scale in the first phase of this study, supported the reliability and validity of both the
English and Mandarin versions of all scales. The final S56-item version of the classroom
environment questionnaire had 8 items in each of the 7 scales. The a prion factor structure was
replicated with nearly all of the items loading on its own factor and no other factor. Internal
consistency (alpha reliability) for two units of analysis and ability to differentiate between
classrooms were found to be satisfactory. Overall, the study provides very strong support for the
reliability and validity of a widely-applicable leaming environment questionnaire for use in two
countries and 1n two languages.

A comparison of scale means between the two countries revealed interesting anomalies that, in the
spirit of the interpretive approach, prompted the researchers to seek why differences might occur.
The initial data indicated that Australian students conmsistently perceived their classroom
environments more favorably than did students in Taiwan on all scales but, in contrast, Taiwanese
students had a more positive aftitude towards their science classes. To explore these findings in
more depth, the researchers took the roles of ‘bricoleur’ as described by Denzin and Linceln
(1994), in that they pieced together the data collected using different methodology to gain deeper
insights into the learning environments.

Whilst the quantitative data made an important contribution to the bricolage of information built up
during the study, it was limited when used for comparative purposes. We found that students from
Australia and Taiwan responded to questionnaire items in ways that were meaningful to their own
situations and were often influenced by social and cultural factors. Consequently, the interpretation
of the data became more meaningful when combined with data gathered using other research
methods. This provided a precautionary note regarding ‘imposed etic’ (Berry, 1969), experienced
when researchers use a questionnaire framed in one cultural context and impose those categories,
variables, concepts and constructs on a different culture.

The ceneration and analysis of data collected using classroom observations, Interviews with
participants and narrative stories allowed the researcher to explore the students’ perceptions of the
learning environment; identify factors which influence the leamning environments in Taiwan and
Australia: and make meaningful interpretations which took into account the background, culture
and situation of individuals. Through adopting an interpretive approach that enabled the researchers
to weave together the data collected from multiple paradigms and methodolo gies, it was possible to
examine components which could be influenced by cultre such as “siuational and contextual
factors, ... [including] social expectations, norms, task definitions and social cues” (Maehr &
Nicholls, 1980, p. 8) that otherwise might be overlooked.

The learing environments created in each country were found to be influenced by the nature of the
curriculum, with the more examination-driven curriculum in Taiwan leading to more teacher-
centered approaches in the classroom. Consequently. emphases considered important to science
education in Western Australia, such as involvement, are not always as important or possible m
Taiwan. The pressures experienced by teachers in each country appear 1o influence the learning
environment and in some respects appear to be on opposing ends of a pendulum swing. Whilst
there are pressures related to an examination-driven curriculum, there also are pressures related (o
implementing innovative ideas and tailoring a less prescriptive curriculum to students’ needs.



The degree of respect that students held for their teacher appeared o influence the classroom
environment. The decidedly rowdier environment in Australia, where students appeared to be more
disruptive in class, was held in contrast to the classes in Taiwan that were comparatively quiet and
free of students’ disruptions. There were points, good and bad, 0 be said for both leaming
environments. with students in Taiwan being less inclined to ask the teacher questions than their
Australian counterparts, but with the Australian students being more likely to encounter occasions
when learning was interrupted by the disruptive behavior of others.

[t was felt that each country has much to learn from the other with regard to the development of a
learning environment which fosters positive attitudes and 2 love of learning. The comparative
nature of the present study of leamning environments in Taiwan and Australia made possible the
examination of similarities and differences between the leaming environment and students’
perceptions in each country. By comparing the learning environments in two such different
cultures. the researchers were able to identify the qualities inherent in each. As such, cross-cultural
comparisons of this type have the potential to provide understanding of concepts as seen by the
people within the culture under study, generating new insights (Brislin, 1983; Fraser, 1999; Sugler
& Hiebert, 1997) and making possible the inclusion of the social context in which behaviors occur
(Bilmes & Boggs, 1979; Tseng & Hsu. 1980). Comparative studies of this nature enable
researchers, teachers and teacher educators to gain betier understandings about their own beliefs
and the social and cultural restraints to their teaching.
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Appendix 1

[tems in the What is Happening in this Class? Questionnaire

Student Cohesiveness

1. 1make friendships among students in this class.

-J

I know other students in this ¢lass.

L)

I am friendly to members of this class.

4. Members of the class are my fmends.

LW

[ work well with other class members.
6. 1help other class members who are having trouble with their work.
7. Students in this class like me.
8. In this class, I get help from other students.
Teacher Support
9. The teacher takes a personal interest in me.
10. The teacher goes out of his/her way to help me.
11. The teacher considers my feelings.
12. The teacher helps me when I have trouble with the work.
13. The teacher talks with me.
14. The teacher is interested in my problems.
15. The teacher moves about the class to talk with me.
16. The teacher's questons help me to understand.
Involvement
17. 1discuss ideas in class. =
18. I give my opinions during class discussions.
19. The teacher asks me questons.
20. My ideas and suggestions are used during classroom discussions.
21. Iask the teacher questions.
22. Iexplain my ideas to other students.
3. Students discuss with me how to go about solving problems.
24, 1am asked to explain how I solve problems.
Investigation
25. 1 carry out investigauons to lest my ideas.
26. 1 am asked to think about the evidence for statements.
27. 1carry out investigations to answer guestions coming from discussions.
28. Iexplain the meaning of statements, diagrams and graphs.
29. 1 carry out investigations to answer questions which puzzle me.
30. [ carry out investigations to answer the teacher's questions.

31. 1 find out answers to questions by doing investigations.
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32-

I solve problems by using information obtained from my own investigations.

Task Orientation

33,
34.
33.
36.
37
38.
39:

40

Getting a certain amount of work done is important to me.
[ do as much as [ set out to do.

I know the goals for this class.

I am ready to start this class on ume.

I know what I am trying to accomplish in this class.

1 pay attention during this class.

Itry to understand the work in this class.

I know how much work I have to do.

Cooperation

41,
42.
43.
44,
45,
46.
47.
48.

[ cooperate with other students when doing assignment work.

[ share my books and resources with other students when doing assignments.
When I work in groups in this class, there is teamwork.

I work with other students on projects in this class.

[ learn from other students in this class.

I work with other students in this class.

I cooperate with other students on class activities.

Students work with me to achieve class goals.

Equity

49

L Ly
= =

Lh
[ ]

Items are scored 1, 2,

The teacher gives as much attention to my questions as to other students’ quesuons.

1 get the same amount of help from the teacher as do other students.

" 1 have the same amount of say in this class as other students.

_ 1 am treated the same as other students in this class.

I receive the same encouragement from the teacher as other students do.

. 1 get the same opportunity to contribute to class discussions as other students.

. My work receives as much praise as other students’ work.

56. 1 get the same opportunity 10 answer questuons as other students.

and Almost Always.

LFY
—_—

3.4 and 3, respectively, for the responses Almost Never, Seldom, Sometimes, Often
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Fraser, B.J.:

Assessing and improving classroom environment

| Fraser, B.J. (1989). Assessing and improving classroom environment. What
. - research says No. 2. Perth: Curtin University of Technology
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ASSESSING AND IMPROVING CLASSROOM ENVIRONMENT

Barry ). Fraser

STUDENTS SPEND a vast amount of time,
in the order of 15,000 hours, in school
classrooms during primary and second-
ary schooling. Consequently, the quality
of life in these classrooms is of great
importance and students' reactions to
and perceptions of their school
experiences are significant.

Teachers often speak of a classroom's
climate, environment, atmosphere,
tone, ethos or ambience and consider it
to be both important in its own right
and influential in terms of student
learning. It would be rare, however, for
science and mathematics teachers to
include <classroom environment
measures among their evaluation
procedures. Typically, teachers
concentrate almost exclusively on the
assessment of academic achievement,
and devote little attention to factors
which might be related to their students'
performance.

Although classroom environment is a
somewhat subtle concept, remarkable
progress has been made over the last
two decades in conceptualizing,
assessing and researching it.  This
research has attempted to answer many
questions of interest to science and
mathematics teachers. Does a class-

room's environment affect student
learning and attitudes? Can teachers
conveniently assess the climates of their
own classrooms and can they change
these environments? Is there a
difference between actual and preferred
classroom environment, as perceived by
students, and does this matter in terms
of student outcomes. Do teachers and
their students perceive the same
classroom environments similarly?
What is the impact of a new curriculum
or teaching method on classroom en-
vironment? Do students of different
abilities, genders or ethnic backgrounds
perceive the same classroom differently?
These questions represent the thrust of
the work on classroom environments
over the past 20 years (see reviews by
Fraser, 1986a, 1986b, 1989).

Although much research has been
conducted on student perceptions of
classroom learning environment,
surprisingly little has been done to help
science and mathematics teachers assess
and improve the environments of their
own classrooms. Consequently, the
basic purpose of the present publication
is to inform science and mathematics
teachers about this work, and to make
available to them a questionnaire for
assessing classroom environment.
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A description is given of a convenient
classroom environment questionnaire
which can be used by teachers to obtain a
quick and easy assessment of their
students' perceptions of classroom
environment. A complete copy of this
questionnaire, In a form that may be
reproduced by teachers for use in their
own classrooms, 1S provided. Also, a
description is given of a case study of a
teacher’'s successful application of a
straightforward method for improving
the environment of her classroom.

ASSESSMENT OF CLASSROOM
ENVIRONMENT

DESPITE THE FACT that the original form
of several instruments measuring
student perceptions of classroom en-
vironment has proved useful for
various research purposes, experience
has shown that many teachers would
prefer an assessment method which 18
more economical in terms of the time
required for administration and scoring.
Consequently, a short version of several
scales was developed to satisfy two main
criteria (Fraser & Fisher, 1983). First, the
number of items is reduced to provide
greater economy in testing and scoring
time. Second, because many teachers do
not have ready access 10 computerized
scoring methods, the short form 1s
amenable to easy hand scoring.

Supplement A contains the short
version of one classroom environment
questionnaire, called the My Class
Inventory (MCI), which is well-suited
for use at the primary and lower
secondary school levels because of the
low reading levels of its items. This
instrument is economical in that it
measures five different dimensions, yet
contains only 25 items altogether. The
simple Yes-No response format makes
the questionnaire easy for students to
answer. Students' answers are recorded
on the questionnaire itself to avoid
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errors that can arise in transferring
responses to a separate answer sheet.
With a one-page questionnaire, printing
costs are minimized and neither
collation nor stapling are necessary.

The items shown in Supplement A are
arranged in cyclic order and in blocks of
five to enable ready hand scoring. The
first item in each block assesses Satis-
faction (S); the second item in each block
sssesses Friction (F); the third item
assesses Competitiveness (Cm); the
fourth item assesses Difficulty (D); and
the last item in each block assesses
Cohesiveness (Ch). The meaning of
these scales can be clarified simply by
examining the items they contain.

In order to score most items, 3 is given
for the Yes response and 1 is given for
the No response. But, for the items with
R in the For Teacher’s Use column,
reverse scoring is used so that 3 is given
for No and 1 is given for Yes. Omitted
or incorrectly answered items are given
4 score of 2. The score for each of the 25
-ndividual items can be written in the
For Teacher's Use column.

The total score for a particular scale 1s
simply the sum of the scores for the five
items belonging to that scale. For
example, the Gatisfaction scale total 18
obtained by adding the scores given to
Items 1, 6, 11, 16 and 21, whereas the
Cohesiveness total is the sum of the
scores obtained for the last item in each
block. The bottom of the questionnaire
provides some Spaces where the teacher
can record the student's total score for
each scale. Figure 1 shows how the

Lestionnaire was scored to obtain a
total of 10 for the Gatisfaction scale and
12 for the Cohesiveness scale.

In addition to a form which measures
perceptions of actual environment, the
MCI has an additional form which
measures preferred environment. The
preferred form is concerned with goals
and value orientations as 1t mMeasures

ﬂ— e =
Key Centre for School Science and Mathematics




Classroom Enowronment 3

FIGURE 1. Illustration of Hand Scoring Procedures

Circle For
Remember you are describing your actual classroom Your Teacher's
Answer Use
1. The pupils enjoy their schoolwork in my class. @ No 3
2. Pupils are always fighting with each other. Yes No o
3. Pupils often race to see who can finish first. Yes No o
4. In my class the work is hard to do. Yes No o
5 In my class everybody is my friend. Yes e .
6. Some pupils are not happy in my class. No B -l .
7. Some pupils in my class are mean. Yes No R
5. Most pupils want their work to be better than their friend’s work. Yes No o
g, Most pupils can do their schoolwork without help. Yes No R
10. Some pu pils In my class are not my friends. Yes @ K L
11.  Pupils seem to like my class. Yes -
12.  Many pupils in my class like to fight. Yes No o
13. Some pupils feel bad when they don't do as well as the others. Yes No o
14. Only the smart pupils can do their work. Yes No o
15. Al pupils in my class are close friends. @ @ _r
16. Some pupils don't like my class. Yes @ R j_
17. Certain pupils always want to have their own way. Yes No o
18. Some pupils always try to do their work better than the others. Yes No o
19. Schoolwork is hard to do. Yes No o
20. All pupils in my class like one another. @ No i
21. My class is fun. Yes No .
22 Pupils in my class fight a lot. Yes No —
23 A few pupils in my class want to be first all of the time. Yes No o
24, Most pupils in my class know how to do their work. Yes No R
25 Pupils in my class like each other as friends. No 3

For Teacher's Use Only: s 10 F Cm

perceptions of the environment ideally
liked or preferred. As the proposed
method for attempting to change
classrooms involves students' per-
ceptions of preferred environment, a
preferred form of the short version of
the MCI was needed. Although item
wording is almost identical for actual
and preferred forms, the directions for
answering the two forms need to
instruct students clearly as to whether
they are rating what their class 1s
actually like or what they would prefer it
to be like. Supplement B contains the
preferred form. It can be seen that an
item such as "My class is fun” in the
actual form is changed to "My class
would be fun" in the preferred form.

D Ch )&

Information about the reliability of the
short form of MCI scales is available for
an Australian sample consisting of 758
third grade students in 32 classes in eight
schools located in the GSydney
metropolitan area (Fraser & O'Brien,
1985). Both the actual and preferred
forms were administered orally to these
students by a research assistant (because
it was thought that reading difficulties
could be experienced by students at this
age level). For this sample, reliabilities
for class means (alpha coefficients) for
the actual form were 0.68 for Satis-
faction, 0.78 for Friction, 0.70 for
Competitiveness, 0.58 for Difficulty and
0.81 for Cohesiveness, and for the
preferred form were 0.75 for Satisfaction,

—
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0.82 for Friction, 0.77 for
Competitiveness, 0.60 for Difficulty and
(.78 for Cohesiveness. These values
indicate that the short form of the MCI
has satisfactory reliability for scales
containing only five items each.

A METHOD FOR IMPROVING
CLASSROOM ENVIRONMENT

FRASER (1981) has proposed a simple
approach by which teachers can use
information obtained from classroom
environment questionnaires to guide
attempts to improve their classrooms.
The basic approach involves two aspects.
First, assessments of student perceptions
of both their actual and preferred
classroom environment are used to
identify differences between the actual
classroom environment and that
preferred by students. Second, strategies
aimed at reducing these differences are
implemented. An example of the use of
these methods in a secondary science
class is described by Fraser and Fisher
(1986) and an example involving a
mathematics class is contained in Fraser,
Malone and Neale (1989).

In the paragraphs below, a case study 1s
reported of the use of the actual and
preferred forms of the short version of
the MCI by a teacher who was
attempting to improve the
environment of her classroom. This
class consisted of 26 Grade 6 students of
lower ability at a coeducational
government school in a suburb of
Sydney. This teacher took the class for
science and mathematics, as well as for
other subjects.

The procedure followed by the teacher of
this class incorporated the following five
fundamental steps:

1. Assessment. The MCI was ad-
ministered to all students in the class.
The preferred form was answered first,
while the actual form was administered

e e — — == L ==

a couple of days later. Students in this
sixth grade sample found the MCI easy
to read.

2. Feedback. The teacher generated
feedback information based upon
student responses. Student responses
were hand scored and class mean scores
were used to construct the profiles
shown in Figure 2, which represent the
means of students’ actual and preferred
environment scores. The teacher found
that these profiles provided a
particularly useful and clear way of
summarizing the data. In particular, the
profiles permitted ready identification of
which aspects of classroom
environment needed to be changed in
order to reduce major differences
between the actual environment and
preferred environment as currently
perceived by students. Figure 2 shows
that the larger differences occurred for
Friction, Competitiveness and
Cohesiveness. Students preferred less
Friction, less Competitiveness and more
Cohesiveness.

3. Reflection and Discussion. The
teacher thought about the profiles and
discussed them with colleagues. This
further clarified the interpretation and
implications of the profiles and helped
her to decide whether to try to change
the classroom environment in terms of
some of the MCI's scales. The main
criteria used for selection of dimensions
for change were, first, that there should
exist a sizeable actual-preferred dif-
ference on that variable and, second,
that the teacher should feel concerned
about this difference and want to make
an effort to reduce it. These consider-
ations led the teacher to decide to
introduce an intervention aimed at
reducing the level of Competitiveness
and increasing the level of Cohesiveness
in her classroom.

4. Intervention. The teacher intro-
duced an intervention over a period of
approximately two months in an

Key Centre for School Science and Mathematics
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attempt to change the classroom envi-
ronment. The intervention consisted of
a variety of strategies, some of which
originated during meetings between
teachers, and others of which were sug-
gested by examining ideas contained in
individual MCI items. The strategies
used to reduce Competitiveness and
enhance classroom Cohesiveness 1In-
volved the teacher in talking privately
to students with problems, avoiding
criticism of students in front of their
peers, and generally being more sym-
pathetic and helpful to students. As
well, the teacher tried to encourage the
class as a whole to adopt a more positive
attitude towards their fellow students,
especially those who were experiencing
difticulties.

5. Reassessment. The actual form of
the questionnaire was readministered at
the end of the intervention to see
whether students were perceiving their
classroom environments differently
from before. Again, questionnaires were
hand scored and mean scores were
graphed to form the posttest profile
included in Figure 2.

FIGURE 2. Profiles of Mean Classroom
Environment Scores
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The results in Figure 2 include a dotted
line to indicate the class mean score for
students' perceptions of actual
environment on each of the MCI's five
scales at the time of posttesting. Figure 2
clearly shows that some change in actual
environment occurred during the time
of the intervention on all five
dimensions of the MCI. Comparison of
the dotted line (posttest actual scores)
with the unbroken line (pretest actual
scores) indicates that, after the
intervention, students perceived
somewhat more Satisfaction, less
Friction, less Competitiveness, less
Difficulty and more Cohesiveness.
Differences between pretest and posttest
were appreciable for Competitiveness
and Cohesiveness. In fact, the change
was 1.3 raw score points for
Competitiveness (about one standard
deviation for class means) and was 2.1
raw score points for Cohesiveness (about
two standard deviations). Moreover,
when tests of statistical significance were
performed, it was found that pretest-
posttest differences were significant only
for Competitiveness and Cohesiveness.
These findings are especially noteworthy
because the two dimensions on which
appreciable changes were recorded were
those, and only those, on which the
teacher had attempted to promote
change.

Although the second administration of
the environment scales marked the end
of this teacher's formal attempt at
changing her classroom environment, it
might have been thought of as simply
the beginning of another cycle. That is,
the five steps could be repeated cyclically
one or more times until changes In
classroom environment reached the
desired levels.

CONCLUSION

THIS PUBLICATION describes a method
for assessing classroom environment
and using these assessments as a basis
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for improving classroom environment.
This approach to improving classrooms,
which is based on information about
student perceptions of their actual and
preferred environment, is illustrated by
reporting a case study of a successful
application of these techniques. The
promising findings from this case study
and others are that, first, the assessment
method was found to be reliable and
very convenient, and, second, that
appreciable changes 1n environment
were perceived for those dimensions,
and only those dimensions, for which
improvement had been attempted by
the teacher.

A major purpose in producing this
publication is to encourage science and
mathematics teachers to assess the
environments of their own classrooms.
Because classroom environment
instruments can provide meaningful
information about classrooms and a
tangible basis to guide improvements,
an economical, easily-administered,
hand-scorable questionnaire is provided
as part of this publication. Hopefully
science and mathematics teachers will
make wuse of this classroom
environment instrument in evaluating
new curricula or teaching methods,
checking whether the same classroom is
seen differently by students of different
genders, abilities or ethnic backgrounds,
etc.
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SUPPLEMENT A
MY CLASS INVENTORY

STUDENT ACTUAL SHORT FORM

DIRECTIONS

This is not a test. The questions are to find out what your class is actually like.
Each sentence is meant to describe what your actual classroom is like. Draw a circle around

YES if you ACREE with the sentence
NO if you DON'T AGREE with the sentence.

EXAMPLE
27 Most pupils in our class are good friends.

If you agree that most pupils in the class actually are good friends, circle the Yes like this:

B ~

If you don't agree that most pupils in the class actually are good friends, circle the

No like this:

Please answer all questions. If you change your mind about an answer, just cross it out and circle the new answer.
Don't forget to write your name and other details below.

NAME - B SCHOOL CLASS
Circle For
Remember you are describing your actual classroom Your Teacher's
Answer Use
1 The pupils cnjoy their schoolwork in my class. Yes No o
2 Pupils arc always fighting with each other. Yes No o
3.  Pupils often race to sce who can finish first. Yes No ——
4 In my class the work is hard to do. Yes No L
5 In my class everybody is my friend. Yes No L
6 Some pupils are not happy in my class. Yes No - S p—
7 Some pupils in my class are mean. Yes No o
B. Most pupils want their work to be better than their friend’s work. Yes No o
9. Most pupils can do their schoolwork without help. Yes No R
10.  Some pupils in my class are not my friends. Yes No R
11.  Pupils scem to like my class. Yes No -
12. Many pupils in my class like to fight. Yes No o
) 13.  Some pupils feel bad when they don't do as well as the others. Yes No o
14. Only the smart pupils can do their work. Yes INo o
15.  All pupils in my class are close friends. Yes No —
- 16. Some pupils don't like my class. Yes No R
8 Certain pupils always want to have their own way. Yes No -
18.  Some pupils always try to do their work better than the others. Yes No —
19.  Schoolwork s hard to do. Yes No [Ra—
20.  All pupils in my class like one anvther. Yes No o
21. My classis fun, Yes No o
e 22.  Pupilsin my class fight a lot. Yes No =
23. A few pupils in my class want to be first all of the time Yes No o
24, Maost pupils in my class know how to do their work. Yes No R _
= 25. Pupils in my class like cach other as friends. Yes No -
Fur Teacher's Use Only S _F Cm D Ch

This page is a supploment to a publication entitled Assessing and Improving Classroom Environment authored by
Barry ). Fraser and published by the Key Centre for School Science and Mathematics at Curtin University.
© Copyright Barry ] Fraser, 1989, Teachers may reproduce this questionnaire for use in their own classrooms.



SUPPLEMENT B
MY CLASS INVENTORY

STUDENT PREFERRED SHORT FORM

DIRECTIONS

This 1s not a test. The questions are to find out what you would like or prefer your class to be like.

Each sentence is meant to deseribe what your preterred class is like. Draw a circle around

YES it you ACREE with the sentence
NO tf you DONT ACGREE with the sentence.
EXAMPLE

27. Most pupils in our class would be good friends.

If you agree that you'd prefer that most pupils in the class would be good friends, circle

the Yes like this:
e

If you don't agree that you would prefer that most pupils in the class would be good

friends, circle the No like this:

Please answer all questions. If you change your mind about an answer, just cross it out and circle the new answer.
Don't forget to write your name and other details below.

NAME __ SCHOOL . CLASS .
Circle For
Remember you are describing your preferred classroom Your Teacher's
Answer Use
1. The pupils would enjoy their schoolwork in my class. Yes No o
2 Pupils would be always fighting with each other. Yes No ___
3. Pupils often would race to see who can finish first. Yes No .
4 In my class the work would be hard to do. Yes No o
5. In my class everybody would be my friend. Yes No o
6. Some pupils wouldn't be happy in my class. Yes No R _
7 Some pupils in my class would be mean. Yes No o
8. Most pupils would want their work to be better than their friend's work. Yes No L
9. Most pupils would be able to do their schoolwork without help. Yes No - J—
10.  Some pupils in my class would not be my fricnds. Yes No R
11.  Pupils would scem to like my class. Yes No o
12 Many pupils in my class would like to fight. Yes No —
13. Some pupils would feel bad when they didn't do as well as the others. Yes No o
4. Only the smart pupils would be able to do their work. Yes No o
15 All pupils in my class would be close friends. Yes No o
16. Some pupils wouldn't like my class. Yes No R
17 Certain pupils always would want to have their bwn way. Yes No o
18. Some pupils always would try to do their work better than the others. Yes INo o
19 Schoolwork would be hard to do. Yes No o
20. All pupils in my class would like one another Yes No e
21 My class would be fun. Yes No o
22, Pupils in my class would fight a lot. Yes No o
23 A tew pupils in my class would want to be first all of the time. Yoes No -
24 Most pupils in my class would know how to do their work. Yes No R
25 Pupils in my class would like cach other as friends. Yes  No L
For Teachuer's Use Only S F Cm D Ch

This page is a supplement to a pubhcation entitled Assessing and Improving Classroom Environment authored by
Barry |. Fraser and published by the Key Centre for School Science and Mathematics at Curtin University
© Copyright Barry |. Fraser, 1989, Teachers mayv reproduce this questionnaire for use 1n their vwn classrooms
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LABORATORY TEACHING isoneof theunique
features of education in the sciences, but
there is a questioning of whether the great
expense of maintaining and staffing
laboratories is really justified (Hofstein &
Lunetta, 1982), and whether or not many of
the aims of laboratory teaching could be
pursued more effectively and at less cost in
non-laboratory settings (Pickering, 1980).
Students’ reactions to practical work often
confirm the views of critics.

But, because research has not been
comprehensive, we simply do not know
enough about the effects of laboratory
instruction upon student learning and
attitudes. Consequently, it was timely to
initiate the new line of research described
here to help us obtain feedback about
students’ views of laboratory settings and to
investigate the impact of laboratory classes
on student outcomes.

Although classroom environmentisa subtle
concept, remarkable progress has been made
over the last quarter of a century in
conceptualizing, assessing and researching
it. This research has attempted to answer
many questions of interest toscience teachers.
Does a classroom’s environment affect

student achievement and attitudes? Can
teachers conveniently assess the climates of
their own classrooms and can they change
these environments? Do teachers and their
students perceive the same classroom
environments similarly? Whatis theimpact
of a new curriculum or teaching method on
classroom environment? These questions
represent the thrust of the work on classroom
environments over the past 25 years (see
Fraser, 1986; Fraser, 1989b; Fraser &
Walberg, 1991).

Because of the importance of classroom
environment, Issue 2 of What Research Says
to the Science and Mathematics Teacher (Fraser,
1989a) was devoted to describing the My
Class Inventory and to showing how teachers
can use it to assess and improve the climate
of their classrooms.

The present publication complements the
previousone by focussing ona questionnaire
designed especially for science laboratory
classes. In particular, a description s given
here of a convenient questionnaire which
can be used by teachers to obtain a quick
and easy assessment of their students’
perceptions of their science laboratory
classroom environment. A complete copy
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of this questionnaire, in a form that may be
reproduced by teachers foruse in theirown
classrooms, is provided as lift-out
Supplements A and B. In addition, a
description is given of scoring procedures
and potentially useful applications of the
new instrument.

SCIENCE LABORATORY
ENVIRONMENT INVENTORY (SLEI)

SUPPLEMENTS A AND B contain two forms

of the new questionnaire, called the Science
Laboratory Environment Inventory (SLEI),
which is well-suited for use at the upper
secondary and higher educationlevels. Itis
important to note that the SLEI is intended
for use in situations in which a separate
laboratory class exists.

The SLEI is economical in that it measures
five different dimensions, yet it contains
only 35itemsaltogether. Therefore, printing
and collation costs are minimized. Also,
because many teachers do not have ready
access to computerized scoring methods,
the SLEI has been designed to enable easy
hand scoring.

The SLEI has been designed to
enable easy hand scoring.

The response alternatives for each item are
Almost Never, Seldom, Sometimes, Often and
Very Often. Thescoring directionisreversed
for approximatelyhalf of theitems. Students’
answers are recorded on the questionnaire
itself to avoid errors that can arise in
transferring responses to a separate answer
sheet.

The items shown in Supplements A and B
are arranged in cyclic order and in blocks of
five to enable ready hand scoring. The first
item in each block assesses Student
Cohesiveness (SC); the second item in each
block assesses Open-Endedness (OE); the
third item assesses Integration (I); the fourth

item assesses Rule Clarity (RC); and the last
item in each block assesses Material
Environment (ME). The meaning of these
scales is clarified in Table 1 which contains
a scale description and a sample item for
each dimension.

Actual and Preferred Forms

In addition to a form which measures
perceptions of actual environment, the SLE]
has an additional form which measures
preferred environment. The preferred form
1s concerned with goals and value
orientations as it measures perceptions of
the environment ideally liked or preferred.
Although item wording is almost identical
foractual and preferred forms, thedirections
for answering the two forms instruct
students clearly asto whether they arerating
what their class is actually like or what they
would prefer it to be like. Supplement A
contains the actual form and Supplement B
contains the preferred form. It can be seen
thatan item such as “I work cooperativelyin
laboratory sessions” in the actual form is
changed to “1 would work cooperatively in
laboratory sessions” in the preferred form.

Personal vs. Class Versions

Fraser and Tobin (1991) point out that there
is potentially a major problem with nearly
all existing classroom environment
instruments when they are used to identify
differences between subgroups within a
classroom (e.g., boys and girls) or in the
construction of case studies of individual
students. The problem is that items in most
scales are worded to obtain an individual
student’s perceptions of the class asa whole,
as distinct from that student’s perceptions
of his/her own role within the classroom.
Although such classroom environment
scales have been used to advantage in case
studyresearch (Tobin, Kahle & Fraser, 1990),
these studies underline the desirability of
having a new version of instruments
available which are better suited to
identitying differences.

—
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For the reasons above, we developed a
personal version of the SLEI which parallels
its class version. Whereas Fraser, Giddings
and McRobbie (1991) contains both the class
and personal versions of the SLEI, it is the
personal form which provides the focus for
the present publication and which 1s
provided in Supplements A and B.

Scoring

In order to score some of the items, the
responses Almost Never, Seldom, Sometimes,
Often and Very Often are given the scores of
1,2,3,4 and 5, respectively. But, for the
items with Rin the For Teacher’s Use column,
reverse scoring is used so that 5 is given for
Almost Never and 1 is given for Very Often,
etc. Omitted or incorrectly answered items
are given a score of 3. The score for each of
the 35 individual items can be written in the
For Teacher’s Use column.

- -

The total score fora particularscaleissimply
obtained by adding the scores for the five
items belonging to that scale. For example,
the Student Cohesiveness scale total is
obtained by adding the scores given to Items
1,6,11,16,21,26 and 31, whereas the Material
Environment total is the sum of the scores
obtained for the last item in each block. The
bottom of the questionnaire provides some
spaces where the teacher can record the
student’s total score for each scale. Figure 1
shows how the questionnaire was scored to
obtain a total of 23 for the Student
Cohesiveness scale and 19 for the Material
Environment scale.

Initial Development

The initial development of the SLEI was
guided by the following criteria. A review
of the literature was undertaken to identify
dimensions that were considered important

TABLE 1. Descriptive Information for Each Scale

Scale Name Description Sample Item

Student Extent to which students know, help and [ get along well with students in this

Cohesiveness are supportive of one another. laboratory class. (+)

Open- Extent to which the laboratory In my laboratory sessions, the teacher

Endedness activities emphasize an open-ended decides the best way for me to carry out
divergent approach to experimentation. the laboratory experiments. (-)

Integration Extent to which the laboratory | use the theory from my regular science
activities are integrated with non- class sessions during laboratory
laboratory and theory classes. activities. (+)

Rule Clarity Extent to which behaviour in the There is a recognized way for me to do
laboratory is guided by formal rules. things safely in this laboratory. (+)

Material Extent to which the laboratory [ find that the laboratory is crowded

Environment equipment and materials are adequate. when [ am doing experiments. (-)

+ [tems designated (+) are scored 1, 2, 3,4 and 5, respectively, for the responses Almost Never, Seldom, Sometimes,

Often and Very Often.

- Items designated (-) are scored 5, 4, 3, 2and 1, respech

Often and Very Often.

vely, for the responses Almost Never, Seldom, Sometimes,
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FIGURE 1. Hlustration of Hand Scoring Procedures

|_ b
E g 8§ For
Remember that you are describing your actual classroom. ZE % _ S | Teacher's
E3ES g Use
<o
1. I geton well with students in this laboratory class. 123 2
2. There is opportunity for me to pursue my own science interests in this laboratory class. 12345 -
3. What | do in our regular science class is unrelated to my laboratory work. 12345 | R _
4. My laboratory class has clear rules to guide my activities. 12345 R
5. Ifind that the laboratory is crowded when | am doing experiments. 1234G)| R _1
6. Ihave little chance to get to know other students in this laboratory class. @2 345 R §
7. In this laboratory class, | am required to design my own experiments to solve a given problem. 12345 -
8. The laboratory work is unrelated to the topics that I am studying in my science dass. 12345 | R _
9. My laboratory class is rather informal and few rules are imposed on me. 12345 | R ___
10. The equipment and materials that | need for laboratory activities are readily available. 123 45 A
11. Members of this laboratory class help me. 123@5 4
12.  In my laboratory sessions, other students collect different data than I do for the same problem. 12345 —
13. My regular science class work is integrated with laboratory activities. 12345 o
14. [ am required to follow certain rules in the laboratory. 12345 -
15. | am ashamed of the appearance of this laboratory. 12045 | R _3
16. 1 get to know students in this laboratory class well. 1@345 2
17.  1am allowed to go beyond the regular laboratory exercise and do some experimenting
of my own. 12345 o
18. Tuse the theory from my regular science class sessions during laboratory activities. 12345 —_—
19.  There is a recognized way for me to do things safely in this laboratory. 12345 o
20. Thelaboratory equipment which I use s in poor working order. 1345 | R _4
21.  T'am able to depend on other students for help during laboratory dlasses. 12034 5 3
22.  In my laboratory sessions, [ do different experiments than some of the other students. 12345 -
23.  The topics covered in regular science class work are quite different from topics with which
I deal in laboratory sessions. 12345 R
24.  There are few fixed rules for me to follow in laboratory sessions. 12345 R
25. | find that the laboratory is hot and stuffy. 12 3@5 R Z
26. [t takes me a long time to get to know everybody by his/her first name in this laboratory dass. 12 3@5 R 2
27.  Inmy laboratory sessions, the teacher /instructor decides the best way for me to carry out the
laboratory experiments, 12345 | R __
28. What I don laboratory sessions helps me to understand the theory covered in regular
science classes. 12345 —
29. The teacher/instructor outlines safety precautions to me before my laboratory sessions
COMMence. 12345 _
30. The laboratory is an attractive place for me to work in. 1@)3@)5 5
31. 1 work cooperatively in laboratory sessions. I®3 4 5 2
32. [ deade the best way to proceed during laboratory experiments. 12345 o
33. My laboratory work and regular science class work are unrelated. 12345 R —
3M4. My laboratory class 1s run under clearer rules than my other classes. 12345 —
35. My laboratory has enough room for individual or group work, 12 3@5 4
For Teacher’s UseOnly:  SC_2Z 3 OF I RC ME _ 19
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in the unique environment of the science
laboratory class. Guidance in identifying
dimensions also was obtained by examining
all scales contained in existing classroom
environment instruments for non-
laboratory settings (Fraser, 1986). By
interviewing numerous science teachersand
students at the upper secondary and
university levels and asking them to
comment on draft versions of sets of items,
an attempt was made to ensure that the
SLEl’s dimensions and individual items
were considered salient by teachers and
students. In order to achieve economy in
terms of the time needed for answering and
scoring, the SLEI was designed to have a
relatively small number of reliable scales,
each containing a fairly small number of
items.

VALIDITY AND RELIABILITY

A SET OF ITEMS was written and passed
through several successive revisions based
on reactions solicited from colleagues with
expertise in questionnaire construction and
science teaching at the secondary and higher
education levels. Careful attention was paid
to making each item suitable for measuring
both actual and preferred classroom
environment. A series of item and factor
analyses reported by Fraser, Giddings and
McRobbie (1991) was used to improve the
preliminary form and obtain the 35-item
final form described in this publication.

Information about the reliability of SLEI
scales is reported by Fraser, Giddings and
McRobbie (1991) for the Australia-only
sample, consisting of 1 875 senior highschool
students and 298 university students,
described in Table 2. Aswell, reliability has
been estimated for the larger six-country
sample (Australia, USA, Canada, England,
Israel, Nigeria) of 3 727 senior high school
students and 1 720 university students also
described in Table 2. Both the actual and
preferred forms were administered to these
samples.

e
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TABLE 2. Description of Australian and Six-Country
Samples of School and University Students

Sample Size
Schools/
Universities Country Students Classes
Schools Australia only 1875 111
All 6 countries
combined 3727 198
Universities  Australia only 298 24

All 6 countries
combined 1720 71

When the actual form of the SLEI shown in
Supplement A was administered to a new
sample consisting of 516 senior high school
chemistry students in 56 classes in
Queensland, reliabilities (alphacoefficients)
for class means were 0.80 for Student
Cohesiveness, 0.80 for Open-Endedness, 0.91
for Integration, 0.76 for Rule Clarity and 0.74
for Material Environment. Similar values
for the reliability occurred for the preferred
form of the SLEI for the Australian sample,
and for both the actual and preferred forms
for the six-country samples described
previously. These values indicate that the
SLEI has satisfactory reliability for scales
containing only seven items each.

USES OF SLEI

FRASER (1989a) has proposed a simple

approach by which teachers can use
information obtained from classroom
environment questionnaires to guide
attempts to improve their classrooms. The
basicapproachinvolves three aspects. First,
assessments of student perceptions of both
their actual and preferred classroom
environmentare used toidentify differences
between the actual classroom environment
and that preferred by students. Second,
strategies aimed at reducing these
differences are implemented. Third, the
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6 What Research Says

classroom environment scales can be
readministered to assess the success of the
strategies in promoting changes. It is
recommended that science teachers use this
strategy in conjunction with the SLEI in
attempts at improving laboratory class
environments.

In particular, the proposed method for
improving the climate of science laboratory
classes can be especially useful as a basis for
school-based staff development. Experience
has shown that the administration and
scoring of the SLEI can provide an excellent
foundation for stimulating fruitful
discussion and guiding improvement
attempts as partof school-based professional
development initiatives.

In past classroom environment research, it
has been common toinvestigate associations
between student outcomes and the nature
of the classroom environment (Fraser, 1986).
In order to permit investigation of the
predictive validity (i.e., the ability to predict
student outcomes) of the actual form of the
SLEI, a large sample of Australian senior
high school students responded to some
scales which assessed attitudes toward
science. Generally, the dimensions of the
SLEI were found to be positively related
with student attitude scores (Fraser,
Giddings & McRobbie, 1991). In particular,
students’ attitude scores were higher in
classrooms in which students perceived the
presence of greater student cohesiveness,
integration and rule clarity and a better
material environment.

Previously, both researchers and teachers
have found it useful to employ classroom
climate dimensions as criteria of
effectiveness in the evaluation of
innovations, new curricula and new teaching
methods (Fraser, 1986). Because of the high
cost of laboratory teaching and the doubts
expressed about its effectiveness, it is
desirable that science teachers make use of
the SLEI to monitor students” views of their

laboratory classes, investigate the impact
that differentlaboratory environments have
on student outcomes, and provide a basis
for guiding systematic attempts to improve
these learning environments.

Teachers are likely to see their
science laboratory classes
‘through rose-coloured glasses’.

In previous research in several countries,
students’ and teachers’ perceptions were
compared. [t has beenfound that, first, both
students and teachers preferred a more
positive classroom environment than they
perceived as being actually present and,
second, teachers tended to perceive the
classroom environment more positively than
did their students in the same classrooms.
These findings have been replicated for the
SLEI(Giddings & Fraser, 1990). These results
are important because they suggest that
teachers are likely to see their science
laboratory classes ‘through rose-coloured
glasses’ in the sense that teachers’
perceptions typically are more positive than
their students’ perceptions.

CONCLUSION

THIS PUBLICATION describes a new

questionnaire for assessing the climate of
science laboratory classes either at the senior
high school or the university level. Amajor
purpose in producing this publication is to
encourage science teachers to assess the
environments of their own laboratory
classrooms. Because classroom environ-
ment instruments can provide meaningful
information about classrooms and a tangible
basis to guideimprovements, an economical,
easily-administered, hand-scorable
questionnaire is provided as part of this
publication. Hopefully science teachers will
make use of this classroom environment
instrument in evaluating new curricula or
teaching methods, checking whether the
same classroom is seen differently by

Key Centre for School Science and Mathematics




students of different genders, abilities or
ethnic backgrounds, etc.

Noteworthy features of the SLEI include its
consistency with the literature, its specific
relevance to science laboratory classes and
its salience to science teachers and students.
Also, the SLEI has a personal version
(involving a student’s perception of his/her
own role in the classroom), in contrast to
most other existing instruments which exist
only in a class version (involving a student’s
perceptions of the class as a whole).

A major limitation of most past research
which has investigated differences in the
environment scores of different subgroups
of students within a class (e.g., students
varying in gender, ethnicity or
socioeconomicstatus), is that the traditional
class version of instruments is not ideally
suited to this research aim. Consequently,
the existence of a personal version of the
SLEI opens up the possibility of conducting
more meaningful and sensitive
investigations of the environments existing
within a class for different subgroups of
students.
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DOCTOR OF PHILOSOPHY
DOCTOR OF SCIENCE EDUCATION

With approximatelv 50 doctoral students, the Key Centre
has one of the largest doctoral programs in science and
mathematics education 1n the world. A traditional thesis-
only Doctor of Philosophy and Australia’s only Doctor of
Science Education by coursework plus thesis are offered.
Both programs are well-suited toteachersand can be studied
tull-time, part-time or by distance education methods.
Various scholarships are available for full-time study, and
the Key Centre offers a Travel Scholarshiptoassist external
students intravelling to Curtin University for short periads
of study.

MASTER OF SCIENCE
POSTGRADUATE DIPLOMA

The Key Centre also has over 200 students pursuing either
a Master of Science or Postgraduate Diploma in science or
mathematicseducation. These programs can be undertaken
full-time, part-time or entirely by distance education
methods. The MSc degree can be taken by thesis only or by
a combination of coursework and project. As well, it is
possibleto undertakeindividual units from these programs
without enrolling in an entire program.
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Assessing and Improving Classroom Environment (Barry
|. Fraser)

Scientific Diagrams: How Well Can Students Read Them?
(Richard K. Lowe)

Images of Scientists: Gender lssues in Science Classrooms
(Jane Butler Kahle)

Metaphors and Images in Teaching (Kenneth Tobin)
Gender Equality in Science Classrooms (Svern Sjaberg)
Target Students (Kenneth Tobin)
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to improve the quality of, and participation in, school science and mathematics, especially among girls. The Key Centre
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Curtin University of Technology
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Fax: 09 351 2503)

10BAd T4

Key Centre for School Science and Mathematics




SUPPLEMENT A \

L e it

SCIENCE LABORATORY ENVIRONMENT INVENTORY (SLEI)

ACTUAL FORM

Directions

This questionnaire contains statements about practices which could take place 1n this laboratory class. You will
be asked how often each practice actually takes place.

There are no ‘right’ or ‘wrong’ answers. Your opinion 18 what 1s wanted.

Think about how well each statement describes what this laboratory class is actually like for you. Draw a circle
around

[ if the practice actually takes place ALMOST NEVER
2 if the practice actually takes place SELDOM

3 if the practice actually takes place SOMETIMES

4 if the practice actually takes place OFTEN

3 if the practice actually takes place VERY OFTEN

Be sure to give an answer for all questions. If youchange your mind about an answer, just cross it out and circle
another.

Some statements in this questionnaire are fairly similar to other statements. Don’t worry about this. Simply
give your opinion about all statements.

Practice Example. Suppose that you were given the statement: “I choose my partners for laboratory
experiments.” You would need to decide whether you thought that you actually choose your partners Almost
Never, Seldom, Sometimes, Often or Very Often. For example, if you selected Very Ofien, you would circle
the number 5 on your Answer Sheet.

Don’t forget to write your name and other details at the top of the reverse side of this page.

This page is a supplement to a publication entitled Assessing the Climate of Science Laboratory Classes authored by Barry J. Fraser, Geoflrey J,
Giddings and Campbell J. McRobbie and published by the Key Centre for School Science and Mathematics at Curtin Unaversity of Technology,
Perth, Australia.

© Copyright Barry ). Fraser ef al.. 1992, Teachers may reproduce this questionnaire for use in their own classrooms.



NAME SCHOOL CLASS

|
;'E & © For
Remember that you are describing your actual classroom 5 35 _ 5 | Teacher's
ESgae Use
ZRFO>
I. I geton well with students in this laboratory class. 1 2345 o
2. There is opportunity for me to pursuc my own science interests in this laboratory class. 12345 | o
3. What I do in our regular science class is unrelated to my laboratory work. 12345 R .
4. My laboratory class has clear rules to guide my activities. 12345 -
5. 1 find that the laboratory 1s crowded when I am doing experiments. 12345 R
6. 1 have litle chance to get o know other students in this laboratory class. 12345 | R ___
7. In this laboratory class, [ am required to design my own experiments 1o solve a given problem. | 1 2 345 ——
8. The laboratory work is unrelated to the topics that I am studying in my science class. 12345 | R ___
9. My laboratory class is rather informal and few rules are imposed on me. 12345 R
10. The equipment and materials that I need for laboratory activities are readily available. 12345 o
1. Members of this laboratory class help me. 12345 -
12, Inmy laboratory sessions, other students collect different data than I do for the same problem. | 1 23 45 -
13. My regular science class work is integrated with laboratory acuvities. 1 2345 o
14. 1am required to follow certain rules in the laboratory. 12345 —
15. 1am ashamed of the appearance of this laboratory. 12345 R
16. 1 get to know students in this laboratory class well. : 1 2345 o
17. 1am allowed to go beyond the regular laboratory exercise and do some experimenting
of my own. 12345 e
18. T use the theory from my regular science class sessions during laboratory activities. 112345 =
19. There is a recognized way for me to do things safely in this laboratory. 12345 o
20. The laboratory equipment which I use is in poor working order. 12345} R
21. 1am able to depend on other students for help during laboratory classes. 12345 -
22. In my laboratory sessions, I do different experiments than some of the other students. 12345 o
23 The topics covered in regular science class work arc quite different from topics with which
I deal in laboratory sessions. 1 2345 R
24. There are few fixed rules for me 10 follow in laboratory sessions. | 2345 R
25. 1 find that the laboratory is hot and stufty. 12345 R
26. It takes me a long time to get to know everybody by his/her first name in this laboratory class. | 1 2 345 R
27. In my laboratory sessions, the teacher decides the best way for me to carry out the
laboratory expernments. 12345 | R
28 What I do in laboratory sessions helps me to understand the theory covered in regular
science classes. 12345 -
20 The teacher outlines safety precautions to me before my laboratory SeSSIoNs ',
commence. 1 2345 o
30. The laboratory is an attractive place for me 10 work in. 12345 o
31. 1 work cooperatively in laboratlory sessions. 112345 o
12. 1 decide the best way to proceed during laboratory expenments. 12345 o
313. My laboratory work and regular science class work are unrelated. 12345 ! R _
34, My laboratory class 1s run under clearer rules than my other classes. | 2345 -
35. My laboratory has enough room for individual or group work. [ 2345 o
J
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| SUPPLEMENT B

SCIENCE LABORATORY ENVIRONMENT INVENTORY (SLEI)

PREFERRED FORM

Directions

This questionnaire contains statements about practices which could take place in this laboratory class. You will
be asked how often you would prefer each practice to take place.

There are no ‘right” or *wrong’ answers. Your opinion is what is wanted.

Think about how well each statement describes what your preferred laboratory class is like. Draw a circle
around

] if you would prefer the practice to take place ALMOST NEVER
2 if you would prefer the practice to take place SELDOM

3 if you would prefer the practice to take place SOMETIMES

4 if you would prefer the practice to take place OFTEN

5 if you would prefer the practice to take place VERY OFTEN

Be sure to give an answer for all questions. If you change your mind about an answer, just cross it out and circle
another.

Some statements In this questionnaire are fairly similar to other statements. Don’t worry about this. Simply
give your opinion about all statements.

Practice Example. Suppose that you were given the statement: “1 would choose my partners for laboratory
experiments.” You would need to decide whether you thought that you would prefer to choose your partners
Almost Never, Seldom, Sometimes, Often or Very Often. For example, if you selected Very Often, you would
circle the number 5 on your Answer Sheet.

Don’t forget to write your name and other details at the top of the reverse side of this page.

This page 1s a supplement to a publication entitled Assessing the Climate of Science Laboraiory Classes authored by Barry J. Fraser. Geoffrey J.
Giddings and Campbell J. McRobbie and published by the Key Centre for School Science and Mathematics at Curtin Umiversity of Technology,
Perth, Australia.

© Copynight Bamry J. Fraser er al., 1992, Teachers may reproduce this questonnaire for use in their own classrooms.



NAME SCHOOL CLASS
]
2 8 B For
Remember that vou are describing vour preferred classroom. zE= & Teacher’s
g5 %E e Use
<hnl>
1. Twould get on well with students in this laboratory class. 12345 o
2. There would be opportunity for me to pursue my own science interests in this laboratory class.) 1 23 4 5 P
3. What [ do in our regular science class would be unrelated to my laboratory work. 12345 R
4. My laboratory class would have clear rules to guide my activihes. 12345 o
5. [ would find that the laboratory is crowded when I am doing expenments. 12345 R
6. 1 would have little chance to get to know other students in this laboratory class. 172 3.4-5 R
7. In this laboratory class, T would be required 1o design my own expenments to solve a
given problem. 12345 L
8. The laboratory work would be unrelated to the topics that L am studying in my science class. 1 2345 R
9. My laboratory class would be rather informal and few rules would be imposed on me, 1 23435 R
10. The equipment and matenals that 1 need for laboratory activities would be readily available. 1 2345 ——
11. Members of this laboratory class would help me. 12345 -
12. In my laboratory sessions. other students would collect different data than | would for the
same problem. 1 2345 R
13. My regular science class work would be integrated with laboratory acuvities. 12345 —
14. 1 would be required to follow certain rules in the laboratory. 12345 o
15. T would be ashamed of the appearance of this laboratory. 12345 R
16. 1 would get to know students in this laboratory class well. 12345 o
17. 1 would be allowed to go beyond the regular laboratory exercise and do some experimenting
of my own. | 2734 5 -
18. 1 would use the theory from my regular science class sessions during laboratory acuvities. L2345 o
19. There would be a recognized way for me to do things salely in this laboratory. 12345 o
20. The laboratory equipment which I use would be in poor working order. 12345 R _
21. 1 would be able to depend on other students for help during laboratory classes. 12345 o
22. In my laboratory sessions, 1 would do different experiments than some of the other students. 12345 o
23. The topics coverad in regular science class work would be quite different from topics with
which 1 deal in laboratory sessions. 1 2345 R
24. There would be few fixed rules for me (o follow n laboratory SESSI0NS. 1 223 4.5 R
25. [ would find that the laboratory is hot and stuffy. 12345 R
26. It would take me a long time to get 10 know everybody by his/her first name in this
laboratory class. 1 23 45 R
27. In my laboratory sessions. the teacher would decide the best way for me (o carry
out the laboratory experiments. 1 2345 R
28, What I do in laboratory sessions would help me to understand the theory covered in regular
science classes. | 12345 o
29. The teacher would outline safety precautions 1o me before my laboratory sessions
commence. | 2345 -
30. The laboratory would be an attractive place for me to work n. 1 2345 S
31. T would work cooperatively in laboratory sessions. )] 2345 o
32. | would decide the best way 10 proceed during laboratory experiments. 1 2345 I
33. My laboratory work and regular science class work would be unrelated. 1 2345 R
34. My laboratory class would be run under clearer rules than my other classes. 12345 o
35. My laboratory would have enough room for individual or group work. 1°2 3.4.5 o
1
A
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What Research Says to the Science and Mathematics Teacher

National Key Centre for School Science and Mathematics

Number 11

TEACHER-STUDENT RELATIONSHIPS IN SCIENCE
AND MATHEMATICS CLASSES

Theo Wubbels
University of Utrecht, The Netherlands

SOME TEACHERS can get on better with their
students than others. But do students learn
more from teachers with whom they relate
well? Although teachers often have distinct
opinions about what is the best way in which
to relate to students, different teachers'
opinions vary markedly.

In the school staff room, it sometimes can be
heard that students need a strict, disciplined
environment in which to learn. "Students
will not engage in learning activities
themselves if teachers do not control their
work and demand a lot of them. If thereis too
much freedom in class, students will be
distracted from the real work; a cosy
atmosphere will not promote student
outcomes.” Other teachers, however,
advocate student responsibility for their
learning and a pleasant classroom
atmosphere for promoting studentoutcomes.
"If students like the lessons and if there is a
pleasant stimulating atmosphere, they will
bestimulated tostudy, whichis animportant
prerequisite for learning, and consequently
they will thrive. It is more important to
reward students for their efforts and the
things that they do well than it is to correct
their mistakes."

The language that teachers use makes their
position clear. The teacher who thinks that

students need tight rules will talk
disapprovingly about a 'cosy classroom’,
whereas the one who takes the opposite
position would talk about ‘attractive,
pleasant lessons'.

This publication presents research findings
about the interpersonal relationships
between science and mathematics teachers
and their students. It also sheds some light
onother questions such as: What preferences
do students have about their relationships
with their teachers? How would teachers
like to behave towards students? What
teacher-student relationships are common
in Australian science and mathematics
classrooms?

This research is based on studies that used
the Questionnaireon Teacher Interaction (QTI)
to gatherstudents'and teachers' perceptions
of interpersonal teacherbehaviour. Readers
whoareinterested in the details of the studies
or the methods used are referred to
Brekelmans, Wubbels and Créton (1990),
Wubbels, Brekelmans and Hooymayers
(1991) or Wubbels, Créton and Hooymayers
(1992). Below, we first describe this
questionnaire, which is yetanotherexample
of the range of instruments available. for
assessing classroom environments (Fraser,
1989).
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2 What Research Says

QUESTIONNAIRE ON TEACHER
INTERACTION (QTI)

THE QUESTIONNAIRE on Teacher Interaction
can be used to map students' and teachers
perceptions using a model for interpersonal
teacher behaviour. In this model, teacher
behaviour has a Proximity Dimension
(Cooperation, C — Opposition, O) and an
Influence Dimension (Dominance, D -
Submission, S). These dimensions can be
represented in a coordinate system divided
into eight equal sections (see Figure 1). Every
instance of interpersonal teacher behaviour
can be placed within this system of axes. The
closer the instances of behaviour are in the
chart, the more closely they resemble each
other.

Thesectorsarelabelled DC,CD, etc. according
to their position in the coordinate system.
For example, the two sectors DC and CD are
both characterised by Dominance and
Cooperation. In the DC sector, however, the
Dominance aspect prevails over the
Cooperation aspect, whereas the adjacent
sector CD includes behaviours of a more
cooperative and less dominant character. To
clarify the concepts covered by each sector,
Figure 1 shows typical behaviours for each
sector.

The long form of the Australian version of
the Questionnaire on Teacher Interaction has
64 items which are answered on a five-point
scale. The items belong to eight scales, each
consisting of eight items and corresponding
to one of the eight sections of the model.
Examples of items are "This teacher is
friendly" (CD) and "This teacher gets angry
unexpectedly” (OD). The scores for each
item within the same sector are added to
obtain a total scale score. The higher the scale
score, the more a teacher shows behaviours
from thatsector. Scalescores can be obtained
for individual students, or can be combined
to form the mean of all students in a class.

The questionnaire has
satisfactory reliability.

Information about the reliability of the
questionnaire is presented in Appendix A
for American, Australian and Dutch samples.
It appears that all scales have satisfactory
reliability. Information about the validity of

National Key Centre for School Science and Mathematics
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the QTI is reported in Wubbels and Levy
(1991, 1993).

An economical short version of the QTI is
available for use by teachers to gather
information aboutstudents’ (or the teacher's)
perceptions of classes. This version has 48
items, six for every sector of the model of
interpersonal teacher behaviour in Figure 1.
A complete copy of this short version of the
QTI, in a form that may be reproduced by
teachers for use in their own classrooms, is
provided as a Supplement.

In order to facilitate hand scoring, the items
are arranged in cyclic order and in blocks of
four. Items 1 to 24 in the Supplement assess
the four scales called Leadership behaviour,
Understanding behaviour, Uncertain
behaviour and Admonishing behaviour,
whereas Items 25 to 48 assess the scales
Helpful[Friendly behaviour, Student
Responsibility and Freedom behaviour,
Dissatisfied behaviour and Strict behaviour.

In the top half of the questionnaire in the
Supplement, the first item in every block
assesses Leadership behaviour (Lea), the
second one Understanding behaviour (Und),
the third one Uncertain behaviour (Unc) and
the fourth one Admonishing behaviour (Adm).
The items in the lower half of the
questionnaire in the Supplement are also
grouped in blocks of four to assess Helpful/
Friendly behaviour (HFr), Student
Responsibility and Freedom behaviour (SRe),
Dissatisfied behaviour (Dis) and Strict
behaviour (Str).

The total score for a particular scale is simply
the sum of the circled numbers for the six
items belonging to that scale. Omitted or
invalid responses are scored 3. For example,
the Uncertain behaviour scale total is
obtained by adding the scores given to
Items 3,7,11, 15,19 and 23. Figure 2 gives an
example of how the top half of the
questionnaire (Iltems 1-24) was scored to
obtain a total score of 19 for Leadership
behaviour, etc.

A STUDY IN AUSTRALIA
WE GATHERED data about Australian

secondary school students' perceptions of
the interpersonal behaviour of their science

——ﬂ
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4 What Research Says

S —

Never Always | Teacher
Use
1. This teacher talks enthusiastically about her/his subject. 01 2 3 @ Lea
2. This teacher trusts us. 0 1 2 @ 4 Und
3. This teacher seems uncertain. 0 (D 2 3 4 Unc
4. This teacher gets angry unexpectedly, @ 1 2 3 4 Adm
5. This teacher explains things clearly. | 0 1 2 @ > Lea
6. If we don't agree with this teacher, we can talk about it. 0 1 @ 3 4 Und
| 7. This teacher is hesitant. @ 1 2 3 4 | Une
| 8. This teacher gets angry quickly. 0 @ 2 3 4 Adm
9. This teacher holds our attention. 0 1 2 @ 4 Lea |
' 10. This teacher is willing to explain things again. 0 1(2) 3 4 Und |
' 11. Ths teacher acts as if she/he does not know what to do. 0 1(2 3 4 Une
12. This teacher is too quick to correct us when we break a rule. 0 1(2)3 4 Adm
13. This teacher knows everything that goes on in the classroom. 0 1 @ 3 4 Lea
' 14. If we have something to say, this teacher will listen. 0 1 2 @ 4 Und
15. This teacher lets us boss her/him around. 0 2 3 4 Une |
16. This teacher is impatient. 0 2 3 4 Adm
17. This teacher is a good leader. 01 2 @ 4 Lea
I8. This teacher realises when we don't understand. 0 1 2 3 @ Und
| 19. This teacher is not sure what to do when we fool around. @ 1 2 3 4 Unc |
- 20. It 1s easy to pick a fight with this teacher. 012 3 4 Adm |
21. This teacher acts confidently. 012 3 @ Lea
| 22. This teacher is patient. 1 2 @ A Und
23. It's easy to make a fool out of this teacher é 1 2 3 4 Une
24. This teacher is sarcastic. 0 @ 2 3 4 Adm |

For Teacher's Use Only:  Lea |9

FIGURE 2. Illustration of Hand Scorr’ng
Assessed

and mathematics teachers and perceptions
of the behaviour of teachers that students
consider to be their best teacher. Teachers
were asked for their perceptions of their
behaviour and of the behaviour that they
would like to display (their ideal). A total of
792 students and their 46 teachers were
involved in the study. The sample came
from 46 typical Year 11 science and
mathematics classes in Western Australia
and Tasmania.

Actual Classroom Behaviour

InFigure 3, the average teachers' perceptions
and the average students’ perceptions of the
teachers' behaviour in the classroom are
showngraphically as profiles. These profiles
for the Australian sample closely resemble
those previously found in other countries.

Und 17 Unc 4 Adm 7

Procedures for the Four Scales in the QTI
v Items 1-24

According to the teachers themselves and to
their students, these teachers are rather high
on Leadership, Friendly and Understanding
behaviour. Uncertain, Dissatisfied and
Admonishing behaviours are far less
prominent.

However, there were some important
differences between the teachers' and
students' perceptions. Teachers on average
had higher scores on Leadership, Helpful/
Friendly and Understanding behaviours than
their students.

Best Teachers and Teacher Ideals

The teachers' actual behaviour can be
compared with the students' perceptions of
their best teachers and the teachers' ideals
(Figure 3). On average, the teachers do not

National Key Centre for School Science and Mathematics
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reach their ideal. Also they differ from the
best teachers as perceived by students. Best
teachers, according to their students, are
stronger leaders, more friendly and
understanding and less uncertain,
dissatisfied and admonishing than teachers
on average. Best teachers also give students
a little bit more responsibility.

The average teachers' perceptions of their
behaviour take a position between the
students' perceptions of actual behaviourand
the teachers’ ideal: the teachers on average
think that they behave somewhat more
according to their ideal than what their
students think. So, they tend to see the
learning environmentalittle more favourably
than do their students.

A closer look at the ideals of individual
teachersrevealed twodistincttypesofideals.
In the first type, there is a lot of cooperative

behaviour and a fair amount of leadership
and strictness. The second type, however,
shows a lot of behaviour that allows
responsibility and freedom for the students
in addition to cooperative behaviour. Among
students' perceptions of best teachers, two
similar types were found. Apparently some
students prefer astrict teacher, whereas others
prefer to have a lot of responsibility and
freedom. From studies in The Netherlands,
we know that by and large younger students
prefer a teacher who holds the reins tight,
whereas older students want to have more
responsibility themselves.

A STUDY IN THE NETHERLANDS

WE INVESTIGATED relations between
interpersonal teacher behaviour and student
achievement and attitudes in the Dutch
option of the Second International Science

24 -

Score

18

Mean

Swdant perceptions of actual teacher

—————— Teachar perceptions of actual teacher
Tsacher perceptions of [deal 1eacher
. e Student perceptions of best teacher

QTI Scale

FIGURE 3. Profiles of Mean QTI Scores for Australian Teachers
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Study. Teacher characteristics and opinions,
teachers' perceptions of their interpersonal
behaviour, and different curricula were
incorporated into this study. Data were
gathered in 66 Grade 9 physics classes.
Student achievement was measured with a
23-item standardised and internationally
developed test of physics subject matter.
Attitudes were assessed with questionnaire
items involving the students’ experience of
and motivation for physics and physics
lessons.

Students' perceptions of interpersonal teacher
behaviour appear to account for a large
amount of the differences in outcomes
between classes of the sameability level. The
perceptions accountfor 70% of the variability
in student achievement and 55% for attitude
outcomes. So,at the dasslevel,interpersnnal
teacher behaviour is an important factor
related to student outcomes. The analyses
7lso showed that the differences between the
outcomes of teachers displaying different
types of behaviours are far larger than
differences in outcomes between teachers
using different curricula or teachers of
difrerent age or teaching experience.

What interpersonal teacher behaviour is
most favourable forstudentou tcomes? When
this question was addressed in several ways,
the different analyses all pointed in the same
direction.

Attitude Outcomes

The Cooperation scales of the model of
interpersonal teacher behaviour (SC Student
Responsibility and Freedom behaviour, CS
Understanding behaviour, CD Helpful/
Friendly behaviour, DC Leadership
behaviour) are positively related to student
attitudes. The more that teachers show
behaviours from these sectors, the more
positive are their students' attitudes. The
Opposition scales (DO Strict behaviour, OD
Admonishing behaviour, OS Dissatisfied
behaviour, SO Uncertain behaviour) are all
negatively related to attitudes. In terms of
themodel of interpersonal teacher behaviour,
this means that students taught by teachers
who show more than the ‘average teacher
behaviour in the sectors on the right of the
D-S axis and less in the sectors on the left of
this axis on average viewed their physics
lessons more positively.

Achievement Outcomes

Of the Dominance scales of the model, three
scales (DO Strict behaviour, DC Leadership
behaviour and CD Friendly behaviour) are
positively related to student achievement,
whereas three Submissionscales (5C Student
Responsibility behaviour, SO Uncertain
behaviour and OS Dissatisfied behaviour)
are negatively related to achievement.

The results presented are in keeping with
those from other research, such as Haertel,
Walberg and Haertel's (1981) finding that
better achievement is found in classes
perceived by students as having greater
cohesiveness, satisfaction and goal-
directedness and less disorganisation and
friction.

We can relate the Australian students’
perceptions of their best teachers and the
teachers' perceptions of the ideal teacher to
the results presented about Dutch students’
outcomes. Looking at the average profile of
the best and ideal teacher, we can expect that
this kind of teacher will have superiorstudent
outcomes, because they have high scores on
scales related positively to student outcomes
and low scores on the negatively related
scales.

CONCLUSION

THE STUDIES described in this publication
show that interpersonal teacher behaviouris
an important aspect of the learning
environment. Itisstrongly related to student
outcomes. However, strong relations
between the curriculum that a teacher uses
and student outcomes were not found, thus
suggesting that the importance of the
curriculum factor in science teaching should
not be overestimated. To improve student
outcomes, the introduction of new
curriculum materials probably has to be
accompanied by appropriate changes in
teacher behaviour.

e ————— L —

Interpersonal teacher behaviour
is related to student outcomes.

=

Most Australian science and mathematics
teachers in our sample displayed a lot of
interpersonal behaviours that foster student
outcomes. Emphasising behaviours from

Nationial Key Centre for School Science and Mathematics




the leadership, friendly and understanding
sectors of the model is likely to promote
studentoutcomes. Foruncertain, dissatisfied

Teacher-Student Re!ntinnshfps mn Science and Mathematics Classes 7

Haertel, E. H., Walberg, H.]., & Haertel, G.10.(1981). Socio-
psychological environments and learning: A
quantitative synthesis. British Educational Research

i . o ournal, 7,27-36.
and admonishing behaviours, the relation is Journ

in the opposite direction. If teachers aim to
promote both student achievement and
attitudes, they are pulled in opposite
directions by the conflicting demands of the
sectors DO and SC. In order to promote
higher achievement, teachers have to be
stricter but, to promote better attitudes, they
have to be less strict. The other six sectors of
the model do not present contlicting
demands.

Wubbels, Th., Brekelmans, M., & Hooymavers, H.(1991).
Interpersonal teacher behavior in the classroom. InB.].
Fraser & H.]. Walberg (Eds.), Educational environments:
Evaluation, antecedents and consequences (pp. 141-160).
Oxford, England: Pergamon Press.

Wubbels, Th., Créton, H. A., & Hooymayers, H. I’. (1992},
Review of research on teacher communication styles
with use of the Leary model. Journal of Classroom
Interaction, 27, 1-12.

Wubbels, Th., & Levy, ]. (1991). A comparison of
interpersonal behaviorof Dutchand Amernicanteachers.
International Journal of Intercultural Relations, 15, 1-18.
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APPENDIX A

Reliability (Alpha Coefficient) for QTI Scales for Students and
Teachers in Three Countries

Reliability
Students Teachers
QTI Scale
LISA Australia The USA Australia The
Netherlands Netherlands

DC Leadership 0.80 0.83 0.83 0.75 0.74 0.81
CD Helpful/friendly (.88 0.85 0.90 (.74 (.82 0.78
CS Understanding (.88 0.82 0.90 0.76 0.78 (.83
SC Student responsibility /freedom 0.76 .68 0.74 0.82 (.60 (.72
- SO Uncertain 0.79 (.78 0.79 0.79 (0.78 0.83
OS Dissatisfied (.83 0.78 (.86 0.75 0.62 0.83
OD Admonishing 0.84 0.80 0.81 0.81 0.67 0.71
DO Strict 0.8() 0.72 0.78 0.84 0.78 0.61
Sample Size 1 606 792 1105 66 46 66

May 1993
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L SUPPLEMENT

STUDENT QUESTIONNAIRE

This questionnaire asks you to describe the behaviour of your teacher. This is NOT a test.
Your opinion is what is wanted.

This questionnaire has 48 sentences about the teacher. For each sentence, circle the number
corresponding to your response. For example:

Never Always
4

I~
2

This teacher expresses himself/herself clearly. 0 1

If you think that your teacher always expresses himself/ herself clearly, circle the 4. If you
think your teacher never expresses himself/herself clearly, circle the 0. You also can choose
the numbers 1, 2 and 3 which are in between. If you want to change your answer, cross it out
and circle a new number. Thank you for your cooperation.

Don't forget to write the name of the teacher and other details at the top of the reverse side of
this page.

®Theo Wubbels and Jack Levy, 1993, Teachers may reproduce this questionnaire for usen theirown classrooms.

This page is a supplement to a publication entitled Teacher and Student Relationships in Science and Mathematics
Classes authored by Theo Wubbelsand published by the national Key Centre for School Scienceand Mathematics
at Curtin University of Technology.



Teacher's Name Class  School

|
Never Always | Teacher
Use
' 1. This teacher talks enthusiastically about her/his subject. 012 3 4 Lea
2. This teacher trusts us. 012 3 4 Und
3. This teacher seems uncertain. 012 3 4 Unc
4. This teacher gets angry unexpectedly. 012 3 4 Adm
5. This teacher explains things clearly. 012 3 4 Lea
6. If we don't agree with this teacher, we can talk about it. 012 3 4 Und
7. This teacher is hesitant. 012 3 4 Unc
8. This teacher gets angry quickly. 0 12 3 4 Adm
9. This teacher holds our attention. 012 3 4 Lea
10. This teacher is willing to explain things again. 012 3 4 Und
111. This teacher acts as if she/he does not know what to do. 012 3 4 Unc
12. This teacher is too quick to correct us when we break a rule. 012 3 4 Adm
13. This teacher knows everything that goes on in the classroom. 012 3 4 Lea
14. If we have something to say, this teacher will listen. 012 3 4 Und
15. This teacher lets us boss her/him around. 012 3 4 Unc
16. This teacher is impatient. 012 3 4 Adm
17. This teacher is a good leader. 012 3 4 Lea
18. This teacher realises when we don't understand. 012 3 4 Und
19. This teacher is not sure what to do when we fool around. 012 3 4 Unc
20. Itis easy to pick a fight with this teacher. 012 3 4 Adm
21. This teacher acts confidently. 012 3 4 Lea
22. This teacher is patient. 012 3 4 Und
23. It's easy to make a fool out of this teacher 012 3 4 Unc
24. This teacher is sarcastic. 012 3 4 Adm |
25. This teacher helps us with our work. 012 3 4 HFr
26. We can decide some things in this teacher's class. 01234 SRe
27. This teacher thinks that we cheat. 012 3 4 Dis
28. This teacher is strict. 012 3 4 Str
29. This teacher is friendly. 012 3 4 HFr
130. We can influence this teacher. 012 3 4 SRe
31. This teacher thinks that we don't know anything. 012 3 4 Dis
32. We have to be silent in this teacher’s class. 012 3 4 Str
33. This teacher is someone we can depend on. 012 3 4 HFr
34. This teacher lets us fool around in class. 012 3 4 SRe
35. This teacher puts us down. 012 3 4 Dis
36. This teacher's tests are hard. 012 3 4 Str
37. This teacher has a sense of humour. 012 3 4 HFr
38. This teacher lets us get away with a lot in class. 0 12 3 4 SRe
39. This teacher thinks that we can't do things well. 012 3 4 Dis
40. This teacher's standards are very high. 012 3 14 Str
41. This teacher can take a joke. 012 3 4 HFr
42. This teacher gives us a lot of free time in class. 012 3 4 SRe
43. This teacher seems dissatisfied. 012 3 4 Dis
44. This teacher is severe when marking papers. 012 3 4 Str
45. This teacher's class is pleasant. 0 12 3 4 HFr
46. This teacher 1s lenient. 012 3 4 SRe
47. This teacher is suspicious. 012 3 4 Dis
48. We are afraid of this teacher 012 3 4 Str
For Teacher's Use Only: [ea  Und  Unc_ Adm ___ HFr = SRe s Str



Maor, D.M.. & Fraser, B.J.:

Use of classroom environment perceptions in evaluating inquiry-based
computer-assisted learning

Maor. D.M., & Fraser, B.J. (1996). Use of classroom environment perceptions
in evaluating inquiry-based computer-assisted learning. International Journal
of Science Education, 18, 401-421.
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Newby, M., & Fisher, D.L.:

An instrument for assessing the learning environment of a computer laboratory

Newby, M., & Fisher, D.L. (1997). An instrument for assessing the learing
environment of a computer laboratory. Journal of Educational Computing
Research, 16 (2), 179-190.
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CURTIN UNIVERSITY OF TECHNOLOGY
PERTH, WESTERN AUSTRALIA

The Computer Laboratory Environment Inventory

The Computer Laboratory Environment Inventory (CLEI) consists of questions 1-35 and measures
the students’ perceptions of their computer laboratory environment on fve scales:

Scale Description Questions
Student Cohesiveness Extent to which students know, help, and 1,6(-).11,16,21,26(-),31
are supportive of each other
Open-Endedness Extent to which the laboratory activities 2,7,12,17,22,27(-),32

emphasise an open-ended, divergent
approach to experimentation

[ntegration Extent to which the laboratory activities are 3(-),8(-),13,18,23(-),28,33(-)
integrated with non-laboratory and theory
classes

Technology Adequacy  Extent towhich the hardware and software 4(-),9.14,19,24 29 34
is adequate for the tasks required

Availability Extent to which the laboratory is suitable 5(-).10,15(-),20,23,30(-),33
and available for use

The Attitude towards Computers and Computer Courses Questionnaire

The Autitude towards Computers and Computer Courses Questionnaire (ACCC) consists of questions
36-63 and measure the students’ attitudes on four scales:

Scale Description Questions

Usefulness of Course Extent to which the student found the 36(-),40,44,48(-).52(-).36.60
course useful

Anxiety Extent to which the student feels nervous 37(-),41(-),45,49,53(-),57,61
or uncomfortable using a computer

Usefulness of Extent to which the student believes 38(-), 42,46,50,54,58 62

Computers computers are useful

Enjoyment Extent to which the student enjoys usinga  39,43,47.51(-),55,59.63(-)
computer

The questions marked (-) are scored negatively.

Michael Newby email: newbym@cbs.curtin.edu.au
School of Information Systems

Curtin University

GPO Box U1987

Perth WA 6001

Australia




Almost Almoss
Never Seldom Sametimes Often Alwaoys

| [ aeton well with students in this laboratory class. 1 2 3 4 9

2 There is opportunity for me to pursue my own computing interests in this l 2 3 4 3
laboratory class.

3 What I do in the lecture is unrelated to my laboratory work. ! 2 30 04 3

4 The computer software is difficult to use. ! 2 3 4 5

5 1 find that the laboratory is crowded when [ am using the computer. l 2 3 4 3

6 1 have little chance to get to know other students in this laboratory class. | 2 i 4 5 |

7 Inthis laboratory class, | am required to design my own solutions to a given | 2 5 4 5
problem.

8  The laboratory work is unrelated to the topics that I am studying in my 1 2 3 4 3
lecture.

9  The computer software runs without any problems l 2 3 4 3

|0 The laboratory room is readily available, l 2 3 4 3

|1 Members of this laboratory class help me. 1 2 5 43

12 In my laboratory sessions, other students produce different solutions than [ 1 2 3 4 5
do for the same problem.

13 My lecture material is integrated with laboratory activities. I 2 5 4 3

14 The computers are powerful enough to cope with the demands ] 2 3 4 3

15 OQutside my normal laboratory classes, | have to wait if [ want to use a ) 2 34 5
terminal or a computer.

16 I get to know students in this laboratory class well. 1 2 34 3

17 1am encouraged to go bevond the regular laboratory exercise and do some | 1 2 3 4 3
investizations of my owm.

18 [ use the theory from my lecture sessions during laboratory activities. ] 2 304 3

19 The computer software available enables students to make good use of the ! 2 o4 3
computer |

| 20 Ican gain access 10 the laboratory outside my normal classes [ 2 3 4 3

21 | am able 1o depend on other students for help during laboratory classes. 1 2 3 4 3

22 In my laboratory sessions, [ solve different probiems than some of the other | 2 3 4 3
students.

23 The topics covered in lectures are quite different from topics with which | 1 2 3 4 3 |
deal tn laboratory sessions.

24 The computers are in good working condition ] 2 3 4 3

95 There is enough free laboratory time during the week for me to complete all ! 2 5 4 3
my laboratory work comfortably. '|

26 It takes me a long time to get to know everybody by his/her first name in this ! 2 5 4 5|
laboratocy class.

27 In my laboratory sessions, the instructor decides the best way for me to solve l 2 3 Bl 3
a given problem. |

78 What I do in laboratory sessions helps me to understand the theory covered | 2 3004 3
in lectures.

29 The computers are suitable for running the software [ am required to use 1 2 3 ! >

30 Itis difficult for me to find a terminal / computer free when [ want to use | 2 3 04 3
one.

51 [ work cooperatively in |aboratory sessions. | 3 30 4 3

32 [ decide the best way to proceed when developing a solution to a problem '. 2 3 - 3
given in the laboratory class

33 My laboratory work and lecture material are unrelated. | 2 3 4 3

34 When | make a mistake, the computer software behaves satisfactorily (i.¢. the l 2 3 4 5
computer does not “hang’) !

| 35 There are enough computers / terminals for students to use | 2 3 4 3




Strongly Tl Strongly
Disagree Disagree Sure Agree Asree
36 [ do notthink [ will ever use what [ learned in this class | 2 3 4 §
37 | feel comfortable when a conversation turns to computers I 2 3 4 g
38 Studying about computers is a waste of time ol 2 304 3
39 Itis funto find out how computer systemns work ] 2 3 4 §
40 This class provided me with skills [ expect to use in the future [ 2 3 4 5
41 1 feel at ease when [ am around computers | 2 3 4 3
42 My future career will require a knowledge of computers ] 2 3 4 3
43 I enjoy using a computer ] 2 3 4 3
44 This class has increased my technical skills l 2 3 4 3
45 Working with a computer makes me verv nervous, ] 2 3 4 5
46 1 cannot imagine getting a job that does not involve using computers I| ] 2 3 4 5
47 I think working with computers would be enjoyable and stimulating ] 2 3 4 3
| 48 I gained few usefu] skills from this class 1 g, 3 4 <
49 I get a sinking feeling when I think about trying to use a computer I 7 3 4 3
50 Computers are an important factor in the success of a business. | y) 3 4 3
51 The challenge of solving problems using a computer does not appeal to me 1 2 3 4 3
52 The skills gained in this class are too specific to be generally useful in the 1 2 3 ' 5
future

53 Computers make me feel uncomfortable. [ 2 3 4 3
54 The use of computers will increase in my discipline in the future l 2 3 4 3
- - N -y = ‘-1 -

35 Twould like to work with computers. : = & A
36 This class helped develop my problem-solving skills | 2 3 4 3
57 Computers make me feel uneasy and confused. I 2 L) 4 5
38 All university students need a course about using computers 1 2 i 4 3
59 I enjoy learning on a computer | l 2 >4 5
60 As a result of this class [ feel confident about tackling unfamiliar problems i 2 3 4 3

involving computers

61 [ feel aggressive and hostile towards computers | 2 3 4 5
62 Knowledge of the use of computers will help me get a job . | 2 3 4 3
65 Leaming about computers is boring ] 2 i 4 3
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Most science reachers believe that cool relianonships with
ther students are important. But are the students” perceplions
Wb teacher-student interpersonal hehaviour the same as their
wachers™ Is there a difference in science teachers’ perceptions
dthetr wetudl teacher-student interpersonal behaviour in the
lassroom and wihat they perceive ta he (degl”

The purposes of ths article are (© outline 4 convenient
Juestionnaire designed (o assess teacher-student interpersonyl

efaviour und o rEpOLT 1S USE 1N Answering such Guestons as

ST . . . F— | - ¥ i
ihese. The artiele lJ.R.,'\L_['.hI;:‘\ VITIOUS Torms of the |‘h_."r“.-_-,'_.*|||-,|,«|r”.,-“'I.r

- Teacher Interaction { QTT) und reports its use in DSt
esearch. Finally, the article describes how scrence eachers
nave used the qlJL:r-;[if‘lﬂﬂuln_‘ o assess percepuens of their own

The questionnaire on teacher interaction

[nternational research efforts invalviny the
COMCERIL AN, (issessment and investrgatinn of pereentiovns
af peyehosocutl aspects of the claysraont cnvirnmment hive
fiemyly established classroom eaviroimment as a thoving Deld OF
stidv {Fraser, 1994, Fraser & Walberz, [991),

Recently, a team of researchers in The Netherlands
extended this research by focusing speciticaily on the
interpersonal relationshiups between teuchers and their students
as assessed by the QT (Wubbels. Cretbn & Houmayvers, {494%2

1 researchers | Wabbels,

Wubbels & Levy, 1993) The Dute
Creéton & Holvast, [938) investigated leacher behaviour in

classroom from a systems perspective. ddapting a theory vn

zacner-student interpersonal hehaviour and used this as communications procasses developed by Waltzluwick, Beavin
Jdsty [or r‘-:lh.'t:un; on theitr own Ln:uchm;__‘_' and Jackson (1967). Within the SVSL2IMs perspecine ot
Dominance
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Features

Shanmmuncationy, i s dassumed trat the Behadv ioars o
particrpunts mutually mlluence each other The behciviour of
the weacher s influenced by the behaviour of the sjudents and
In e influences the student behaviour. Thus, o circulsr
communication process develops which not only consists ol
behitviour. but determines behuviour as well,

With the systems perspective in mind. Wubbels. Creton
and Hooymiavers ( 1985 deveioped o model 1o map
tnterpersonal teacher behaviour using an adaptation of the
work of Leary (1957). In the adaptation of the Lzary model,
teacher behaviour 1s mapped with 4 Proximity dimension
(Cooperauon, C - Opposition. 01 and an Influence dimension
(Dominance. D. - Submission. S) to form éiaht sectors. each
describing different behaviour aspects: Leadership, Helprul/
Friendly. Understanding, Student Responsibility and Fresdom.,
Uncertain. Dissatisfied. Admonishing and Strict behaviour.
Figure | shows tvpical behaviours for each sector. The
Questionnaire on Teacher Interaction (QTI) is based on this
mode].

The wtems of the QTI belong to eight scales, 2ach
consisung of six items and corresponding to one of the eight
sections 1n the model. Examples of items are "This teacher is
triendly’ (Helping/Friendly), ‘This teacher is patient’
(LUinderstanding). “This teacher thinks that we can’t do things
well” (Dissausfied) and "This teacher gets anery
unexpected!y’{ Admonishing). The scores for each itern within
the same sector are added to obtain a tortal scale score. The
higher the scale score the more a teacher shows behaviours
from that sector. Scale scores can be obtained for individual

students, or can be comiined 1o form the meun of all studens
i Class. The igher the seale score. the more prominent 15
the behaviour. These values cian then be plotied on sécior
profile diagrams tsee Fiouree 20010 revead ditgrammatically fhe
deyree 10 which students percewe cach behaviour of the mode
15 exhibited by the teacher

An Australian version of the QTI

The original version of the QT1 developed n the early
| 980 1n The Netherlands had 77 1tems ( Wubbels, Créton. &
Hoovmayvers. 19830 The Australian version of the QT
described in this articlz. 15 more economical and has 48 1tems
which are answered using a five-point response scale. This
version of the QT (s available from the authors for use by
science teachers 1o cather their own percepuions and the
perceptions of their students about their sciznce classrooms

One advantace of the QT is that it can be used to obtain
either students’ or teachers’ perceptions of interpersonal
behaviour. When the QTI is admuinistered to both scieace
teachers and their students. information is provided about the
perceptions of teacnhers and the perceptions of their students of
the interpersonal behaviour of that teacher. The information
obtained by means of the questionnaire includes percentions
of the behaviour of the teacher towards the students as a class,
and reflects relatively stable patterns of behaviour over a
considerable peried. Simularly, teachers can be asked for their
perceptions of their own behaviour or the behaviour that they
consider to be 1deal. The wording of the quesuonnaire s
varied shzhtlv wnen used o obtain teachers’ self-perceptions

O W)
.z-""'ﬂl_
-\l'“"-. r"/ ‘Hq_-"“"a
f N -""‘-w;\-./'\_ J N T N
,-'I ‘\\11 > .y_. II".._ -_ ] E 1 .'._
'(f g \ b L1 AN
:!. | m\ /1'-‘! ."'., ; " (! -. HH_.- FI‘ "I_'II
O - = g \C O - e C
'. Y & I/ir ,n'f ) 4 :“"\. 1(.' /
L1 :h‘ | I\“ 4 III,-
T N 4 i f B peof
AL I\'x- I;H '“'-Jw.-" !
/ = l"\_l F ' e
.\_\_‘H- .I"'\-\._‘_\_ i .
S S
Your ideal teacher Your ideal teacher
0 o b 2
TN T T W
_,f"; h'h-.h - --\--\-\'l TH""'-__ -_"‘H. _J_,.a-‘"" :- " '“hq.‘q_;‘ e - —
) ' I, i : T N - T
~1 - T { A ' 1 g [
L} r‘.. { y . J Iq
&) l'!l i ! C O 114 i .\!_ "‘-IC 0 T ] F I., cCo 1 .IISF'I e
- I i LT HIHTHTE 1 I
F{ | L ' ‘L rof A 1t - 1
SUNE i | i | S I
' |
- - 3 | :
S S S S
How you see yoursel| Haw your students see you How yvou see yoursel! HaQW your students see you
Teacher 1 Teacher 1
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and deals, Forexamiple the gquestion “Thiy teacher walks
cuthusiustical by uboat hasdher subject”™, becomes 1 alk
sathustustically ubout my subject™ i the teacher self-
percrpbion version, wnd “This teacher would talk
sathusststicddly about lnsiher supject”™ in the teacher wdeal

crsiont These falter two verstons are also availuble from the
JUthurs,

By using these three separate (orms ot the OTH it i
Sosaible wy collect dur on students” percepuons of teacher-
dude it iterpersonal behaviour., teachers” perceptions of thetr
Wil teacher-student interpersonal behaviour in the
dussroom. and what they percerve to be ideal? These three
sels o data can be represented graphically for euse of anaiysis
by partictpants, For example. Figure 2 depicts the information
thatwis provided w two science teachers and visually
imdlcates differences between the eachers’ self perceptions.
perceptions of an 1deal wacher and how they are percetved by
neir sludents:;

Past uses of the QTI

The QTI has been shown to be a valid and reliable
instrument when used in The Netherlands (Wubbels & Levy,
1993). When the 64-item USA version of the QTI was used
with 1.606 students and 66 teachers in the USA. the cross-
cultural validity and usefulness of the QTT were confirmed.
Using the Cronbach alpha coeffictent. Wubbels and Levy
{1991 reported acceptable internal consistency reliabilities for
the QTI scales ranging from 0.76 10 0.84 for student responses
ind trom 0.74 to 0. 84 for teacher responses.

Wuobels (1993) used the QTI with a sample of 792
siudents and 46 teachers 1n Western Australia and Tasmania.
[7e results of this study were similar to previous Dutch and
American research in that. generally. teachers did not reach
eir ideal and differed from the best (2achers as perceived by
siudents. [t is noteworthy that the best teachers. according to
students, are sironger leaders, more friendly and
andesstanding, and less uncertain, dissaristied and
1dmonishing than teachers on average.

When teachers described their perceptions of their own -~
zenaviours. they rended to see it a little more favourably than
thid their students. On average, the teachers’ perceptions were
petwezn the students” percepuions of actual behaviour and the
wuchers’ ideal behaviour, An interpretation of this s that
zachers think that they behave closer to their deal than their
students think that they do

Aaother Wse of the QT in The Netherlunds anvolved
nvestizution of relationships between perceptions on the QTI
wiles und student leuming outcomes ( Wubbels, Brekelmans
& Huovmavers, 1991}, Revarding students’ cormtive
reihmes, Ne more that teachers demonstrated stnct.
cucership and helpiul/frendly behaviour. then the higher
wanz segnitive oueomes: scores, Conversely, student
avponsibelty and trecdom, uneertain and dissatstied
whavieuns were reluted negatively 1o achievement

Narsatnsoan the students” attitudes toward the subject and
b lesauins Iive been chariacterised on the hasis ul the

10 ' e T
Fevmily dimension: the more conperiativie the hehaviour

displayed. the higher the affecnve oucnme seores { Wuhbels,
Brekelmans & Hoovmavers, 19915 That s, student
responsibility and freedom. understanding, elptulifriendly
and leadership behaviours were retuted posiove v oestudent
attitudes. Uncertaun, dissatistied, admomishing and sinet
hehaviours were related negatively siudent artlivudes
Overall, previous studies ave idicated that interpersony|
teitcher behaviour 13 an imparlani daspect ul the learning
savironment and that i is refated strongly o student
U LCUTITICES.

evy, Créton and Wubbels ( 1993 analysed dam from
studies tn The Netherlands, the USA and Austrulia involving
students beine asked 1o use the QT to rate therr best and waorst
teachers. Students rated their best teachers s beng sirong
leaders and as frniendlv and undersianding. The characienstics
of the worst teachers werz that they were more admonisning
and dissausted.
Australian applications of the QTI

[0 one of the first uses of the Q71 in Ausicalia (Fisher.

Fraser & Wubbels. 1993}
between Ieachers’ perceptions of their work environment.

associltions were investigated
using the School Leve!l Envirorment Oreestivnmere (SLEQ).
and students’ and teachers’ percepuons of thewr classroom
interactions (Fisher & Fraser, [990). Results from this study
indicated thar relationships between SLEQ and QTI scores
senerally were weak, thus suggesung that teachers believed
that they had considerable freedom to shape their own
classrooms, regardless of their school environment.

Recently, a team of researchers in Australia completad the
First use of the 48 item QTI in senior biology classes with 4
sample of 489 students in 28 biclogy classes {Fisher,
Henderson & Fraser. 1993). Althouzh past studies have
examined associations berween student perceptions of the
learning environment in scignce classes and student outcomes,
this Australian study was unigque in that it examined student
gurtcomes in thres disuncr areas: student atutude. achievement
in 4 wniten examination, and performance on pr(_li.'[]r:;ﬂ esis

This study confirmed the validity and reliability of the QTI
when used 1n semtor secondary diology clusses. The aipha
reliabtiity figures for the dirferent (T1 scales munged from
.63 10 .33 when the individual student was used as the unit
of analvsis and from (0.7 to (.95 when the ciiss meun was
used (Fisher. Henderson & Fraser. 1993)

Generally. the dimensions ot the QTT were found to be
associated stgniticantly with student attitude sceres, in
purricuiar, students” armiude scores were ugher i classrooms
in which students percerved sreater leaderstp, heiptuls
Friendly, and understanding in their reachers” mierpersonal
Reluviours. Conviersely, studems” attitude scores were lowser o
classrooms o whech students perecived greater uncertainty.
dissunstaction, admeanis g, and striciness i e aghers
mterpersonal bebavioues: [T wis concluded that, 1t biulogy
feticiters st foy promaMe lavorranle studen attinudes rnothen
class ad Lthoratary work. they should cosure the presence of

thiese tterpetsomal Behas koes
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Abstract

Thus research is distinctive in that it not only provides an example of one of the few cross-national studies in
science educauon, but also it used multiple methodologies from different paradigms in exploring the nature of
classtoom leamning environments in Taiwan and Australia. When English and Mandann versions of a
questionnaire assessing student perceptions of seven dimensions of the classroom learming environment were
administered to 50 classes in each country, data analysis supported the reliability and factorial validity of the
questionnaire, and revealed differences between Tatwanese and Australian classroom environments. These data
provided a starting point from which other methods (such as observations, interviews and narrative stores) were
used to gain a more in-depth understanding of the classroom environments in each country. Among the findinas,
the study suggested the danger of ‘imposed etic’ when using a questionnaire developed in a2 Western countrv 1o
measure classroom environments in an Eastern country, and exposed the role of a researcher’s bias and
assumptions during a cross-cultural study.,

1.0 Introduction and Significance

As the 21st century approaches, there is a need not only for a larger pool of talented, well-educated
leaders to fill science-related positions in government and industry, but also for all citizens to be
scientifically literate in order to lead rewarding and successful lives. At a time when so much is
expected of science education, however, it has been found to be wanting. Judging by the hundreds of
reports on the state of science education during the 1880s and 1990s (Hurd, 1994), there is a great
need for reform. Enrolment numbers in physical science courses at the high school level have remained
low or dropped and show marked gender imbalances. There is a serious worldwide shortage of
secondary physical science teachers, and many current teachers are disenchanted and would like to
leave the profession (Lokan, Ford & Greenwood, 1996). International comparisons reveal that the
relative science achievement of Western school students has fallen behind that of many Asian countries
(TIMSS Intemnational Study Centre, 1996). Given the persistence and pervasiveness of the current
problems with science education, it is essential that attempts at lasting and widespread reform be built
upon a foundation of high-quality, relevant research.

However, while much continues to be achieved in science education research, there is a need for fresh
research approaches that might yield greater dividends in terms of understandings that can guide the
needed improvements in science education. This paper describes one such research approach which
goes beyond the vast majority of past studies in science education that are confined to the researcher’s
own country and culture and transcends national boundaries in search of new insights.

In a recent presidential address at a NARST annual meeting, Fraser (1966) claimed that educational
research which crosses national boundaries offers much promise for generating new insights for at
least two reasons. First, there usually is greater variation in variables of interest (e.g. teaching
methods, student attitudes) in a sample drawn from multiple countries than from a one-country sample.
Second, the taken-for-granted familiar educational practices, beliefs and attitudes in one country can be
exposed, made 'strange’ and questioned when researchers from two countries collaborate on research
involving teaching and learning in two countries. Such research not only provides a researcher with
understanding of science education in another country, but also sharpens 1nsights into science
education in his or her own country.

Comparative studies of science classroom leaming environments in different countries have been
limited. For example, to date, there are no studies that compare the classroom learning environments
found in Australia with those found in neighboring countries of South East Asia. The present research
involved six Australian and seven Taiwanese researchers in working together on a cross-national study
of learning environments involving a comparison of classroom leaming environments in the two
countnies. as well as an investigation of factors that influence the learning environment in each country.

However, the present study went beyond most past cross-national research which bas been confined to
the use of common evaluation instruments across different countries. Our mvestigation included such a
questionnaire survey component, but it also generated richer insights and explanations through the use
of qualitative methods which permitted the researchers to ‘cross the border’ into the culture of another
country.
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Our study combined multiple research methods as recommended by Denzin and Lincoln (1994) and
Tobin and Fraser (1998). Although important initial aims were to validate a learning environment
questionnaire for use in two countries and to identify differences between Taiwanese and Australian
classroom environments, the interpretive nature of the study led the researchers to explore additional
factors which influenced the learning environments in each culture using more culturally sensitive
research methods. This paper is organized under the following headings:

e theoretical framework (sectuon 2.0);

e background: field of learning environments (section 3.0);

e research methods (section 4.0);

e analysis of the questionnaire data (section 5.0);

 information gathered using observations and mterviews (section 6.0),

e findings related to recognizing and minimizing cultural bias (secton 7.0); and
e discussion (section 8.0).

2.0 Theoretical Framework

The present study employed an interpretive framework, drawing on elements of the constructivist
(Taylor, 1994; von Glasersfeld, 1987, 1993) and critical theory (Giroux, 1983, 1988) paradigms. The
constructivist perspective assumes that there are multiple realities in which the researcher and their
subjects create their own understandings (von Glasersfeld, 1987, 1993). From this perspective, our
study was emergent in both its design and nature. The critical theory perspective implies that reality is
shaped over time by social, pﬂhtical cultural, ethnic and gender factors (Guba & Lincoln, 1994)
Epistemologically, this paradigm assumes that the values of the researcher will influence the INquIry.
The present study drew on elements of feminism, which is related to cntical theory, that assumes a
materialist-realist ontology from which the “real world makes a material difference in terms of race,
class and gender” (Denzin & Lincoln, 1994, p. 14).

Each of the views mentioned above challenge the traditional objectivist view that inquiry is a reflection
of knowledge of the world. In the case of constructivism, the voice of the inquirer 1s that of passionate
participant (whereby the researcher voices his or her own construction as well as the constructions of
other participants) and, in the case of critical theory, is that of ‘transformative intellectual’ (Giroux,
1988) (whereby the researcher confronts ignorance and develops greater insights into the mnquiry).

During a process that involved dialectical tensions and critical reflexivity, the researcher formed new
standpoints and assertions, whilst new research questions (some of which subsumed the onginal ones)
were framed and generated. As a truly interpretive study, a sense of the problematic emerged when
data presented anomalies and conflicting ideas. Critical events, such as discussions and interviews, led
to emergent aims, which reshaped the original research questions.

Research methods evolved as questions emerged as a result of findings (Denzin & Lincoln, 1994) and
were guided by the research question, context and the researchers’ appreciation of the mterplay
between hermeneutic and phenomenological understanding. The selection of methodology was drawn
from a number of interpretive perspectives, including survey research, hermeneutics. phenomenelogy,
and feminism (Erickson, 1998; Taylor & Dawson, 1998).

The present study examined and explored the learning environments in science classes in Taiwan and
Australia. The notion that a distinct classroom environment exists began as early as the 1930s, when
Kurt Lewin (1936) recognized that the environment and its interactions with personal characteristics of
the mndividual are determinants of behavior. Following Lewin's work, Murray (1938) proposed a
Needs-Press Model in which situational variables in the environment account for a degree of behavioral
variance. Stern’s (1970) Person-Environment Congruence Theory, based on Murray’s Needs-Press
Model, proposes that more congruence between personal needs and environmental press leads to
enhanced outcomes. Also, followmg Murray’s Needs-Press Model, Getzels and Thelen (1960) put
forward a model for the class as a social system that suggests that the interaction of personality needs,
expectations and the environment predicts behavior, 1r1(:lLu:.Lm+tJ student outcomes. Walberz (1981) has
proposed a multi-factor psychological theory of educational productivity which holds ma[ students
learning is a function of three student apumde vanables (age, ability and motivauon), two instrucuonal
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variables (quantity and quality) and four psychosocial environments (home. classroom, peer group and
mass media).

The work of Lewin and Murray has provided a strong theoretical base which has influenced research
into classroom environments. The assessment of perceptions has reflected the work of these pioneers
and, more recently, Murray's Needs-Press Model of interaction has been used 10 idenuty the
situational variables recognized in his model (Anderson & Walberg, 1974; Moos, 1974 Rentoul &
Fraser, 1979). In the late 1960s, two instruments were developed which pioneered the use of
perceptions to measure the classroom environment. The Learning Environment Instrument, developed
by Herbert Walberg (Anderson & Walberg, 1968), and the Classroom Environment Scale, developed
by Rudolf Moos (Moos & Houts, 1968), paved the way for the development of the subsequent
instruments described in section 3. 1.

During the progress of the present study, the researchers became aware of the importance of examining
social and cultural factors that influence the learning environments in each county. Culturally sensiuve
methods of collecting data, that would take into account that social action is “locally distinct and
situationally contingent” (Erickson, 1998, p. 1155), were used to help to develop a clearer picture of
such factors.

A critical constructivist perspective (Dawson & Taylor, 1998) brought the researcher to the forefront of
the present study. Awareness that there is no such things as objective observations, as they re filtered
through lenses clouded by “language, gender, social class, race and ethnicity” (Denzin & Lincoln,
1994, p. 12), led us to examine the influences of cultural hegemony during the course of the study.
Through crirical reflection and reflexivity, a practice advocated by critical theory and feminist theory
(Fonow & Cook, 1991), we were involved in a critical awareness of our assumptions, beliefs and
actions (or the researchers’ voice) during the course of the inquiry.

Interpretation of the data and findings for the present study were drawn from a combination of
erounded theory (Strauss & Corbin, 1994) and Denzin’s (1994) interpretive interactomism. Guba and
Lincoln’s (1989) criteria of trustworthiness (credibility, transferability, dependabulity and
confirmability), which represent issues concerned with constructivism, and authenticiry (fairness,
ontological authenticity, educative authenticity, catalytic authenticity and tactical authenticity), which
overlaps with critical theory, were of concern throughout the study.

3.0 Background: Field of Learning Environments
This section places the present study of science learmning environments in Taiwan and Australia mnto
context by providing (1) a historical perspective on past developments in the burgeoning field of
learmning environments (section 3.1) and (2) a review of the limited number of previous learming
environment studies that have been conducted in Eastern countries (section 3.2).

3.1 Historical Perspectives

A milestone in the historical development of the field of learning environments occurred approximately
30 years ago when Herbert Walberg and Rudolf Moos began seminal independent programs of
research. Walberg developed the Learning Environment Inventory as part of the researcher and
evaluation activities of the Harvard Physics Project (Walberg, 1979; Walberg & Anderson, 1968),
whereas Moos developed social climate scales for various human environments including the
Classroom Environment Scale (Moos, 1979; Moos & Tickett, 1987). As noted in the previous section,
Walberg’s and Moos™ pioneering work built on earlier foundations of Lewin (1936) and Murray
(1938).

A historical look at the field of leaming environments over the past few decades shows that a striking
feature is the availability of a variety of economical, valid and widely applicable questionnaires for
assessing student perceptions of classroom environments (Fraser, 1998a, 1998b). Few fields in
education can boast of the existence of such a rich array of validated and robust instruments which
have been used in so many research applications. These instruments include the Individualised
Classroom Environment Questionnaire for open or individualized settings (Fraser, 1990). the Science
Laboratory Environment Inventory for laboratory settings (Fraser, Giddings & McRobbie, 1293). the
College and University Classroom Environment Inventory for higher educauon classrooms (Fraser &
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Treagust, 1986), the Questionnaire on Teacher Interaction for assessing the mterpersonal relationship
between teachers and students (Wubbels & Levy, 1993), and the Constructivist Learning Environment
Survey for assessing the degree to which a particular classroom environment 1s consistent with
constructivist epistemology (Taylor, Fraser & Fisher, 1997).

Whilst the instruments described above have been used and validated in a number of countries, many
of the questionnaires overlap in what they measure and some contain items that rmght not be pertinent
in today’s classroom settings. Therefore, in the present study, the new Whar is Happening in this
Class? (WIHIC) questionnaire was used to collect data (Fraser, McRobbie & Fisher, 1996) because 1t
combines scales from past questionnaires with contemporary dimensions 10 bring parsimony to the
field of learming environments.

The field of learning environments is now very well established in science educaton. One of 10
sections of the 72-chapter International Handbook of Science Educarion (Fraser & Tobin, 1998) 1s
devoted to this topic, as is one of 19 chapters in Gabel's (1994) Handbook of Research on Science
Teaching and Learning. Leaming environments also constitutes a section in Anderson’s (1996)
International Encyclopedia of Teaching and Teacher Education and a basis for numerous entries in
Husén and Posthelwaite’s (1994) International Encyclopedia of Education. Also the recently-initiated
Learning Environments Research: An International Journal is devoted exclusively to this topic (Fraser.
1998c).

Although the use of questionnaire’s has led to many insights in science learning environments through
the students’ eyes, the field also includes many fine studies that have used qualitative or interpretive
methods (Fraser, 1998a), and considerable progress has been made in combining gualitative and
quantitative methods in learning environment research (Fraser & Tobin, 1991; Tobin & Fraser, 1998).
Examples of studies that highlight the benefits of combining qualitative and quantitative methods in
learning environment research include research on exemplary science teachers (Fraser & Tobin, 1989),
as study of higher-level learning (Tobin, Kahle & Fraser, 1990), and an interpretive study of a teacher-
researcher teaching science in a challenging schogl setting (Fraser, 1999).

Literature reviews trace the considerable progress in the conceptualization, assessment and
investigation of the subtle but important concept of learning environments over the previous quarter of
a century (Fraser, 1994, 1998a; Fraser & Walberg, 1991). For example, the varied types of past
research on leaming environments in science education include (1) investigations of associations
between student outcomes and classroom environment (McRobbie & Fraser, 1993; Wong, Young &
Fraser., 1997), (2) evaluation of educational innovations and systemic reform (Fraser, Kahle,
Scantlebury, 1999; Maor & Fraser, 1996); (3) investigation of differences between student and teacher
perceptions of experienced and perceived leaming environments (Fisher & Fraser, 1983), (5) studies
of changes in learning environments during the transition from elementary to high school {(Ferguson &
Fraser, 1999), (6) teachers’ practical attempts to improve their own classroom environments ( Thorp,
Burden & Fraser, 1994), and (7) incorporation of educational environment ideas into the work of
school psychologists (Burden & Fraser, 1993).

3.2 Past Research in Eastern Countries

Although a recent literature review (Fraser, 1998a) shows that the majority of the classroom
environment studies ever undertaken involved Western students, a number of important studies have
been carried out in non-Western countries. Early studies established the validity of classroom
environment instruments that had been translated into the Indian (Walberg, Singh & Rasher, 1977) and
Indonesian (Schibeci, Rideng & Fraser, 1987) languages and replicated associations between student
outcomes and classroom environment perceptions. Recently, Asian researchers working in Singapore
(Chionh & Fraser, 1998; Goh, Young & Fraser, 1995; Teh & Fraser, 1994; Wong & Fraser, 1996)
and Brunei (Riah & Fraser, 1998) have made important contributions to the field of leaming
environmenits.

[n Singapore, the growing pool of literature related to classroom learning environments across different
subjects includes computing (Khoo & Fraser, 1998; Teh & Fraser, 1994), geography (Chionh &
Fraser, 1998), mathematics (Goh, Young & Fraser, 1995) and science (Wong & Fraser, 1996, Wong,
Young & Fraser, 1997) Also a study from Brunei investicated how the introduction of new curmcula
has influenced leaming environments in high school chemistry classes (Riah & Fraser. 1998). The
questionnaires used n these studies were written in English and validated for use in Singapore. Studies
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in Singapore (Chionh & Fraser, 1998), Brunei (Riah & Fraser, 1998) and Korea (Kim, Fisher &
Fraser, in press) were conducted simultaneously with the present study and, like the present study,
used the What is Happening in this Class (WIHIC) questionnaire to collect data pertaming to the
classroom learning environment. The studies in Singapore and Brunei validated an English version of
the WIHIC questionnaire, whilst the study in Korea validated a Korean version of the questionnaire.
The findings in each study replicate those of past research, reporting strong associations between the
learning environment and student outcomes for almost all scales. Whilst these studies provide useful
suggestions to educators regarding classroom environment dimensions that could be changed in order
to improve students’ outcomes, they do not identify causal factors associated with the classroom
environments.

In Hong Kong, qualitative methods involvingopen-ended questions were used to explore students’
perceptions of the learning environment in grade nine classrooms (Wong, 1993, 1996). This study
found that many students identified the teacher as the most crucial element in a positive classroom
learning environment. These teachers were found to keep order and discipline whilst creatng an
atmosphere that was not boring or solemn. They also interacted with students in ways that could be
considered friendly and showed concern for the students. Also, in Hong Kong, Cheung (1993) used
multilevel analysis to determine the effects of the leaming environment on students’ learning. The
findings of this study provide insights that could help to explain why Hong Kong was found to rank
highly in physics, chemistry and biology in international comparnisons (Keeves, 1992).

The present interpretive study went beyond past research in non-Western countries to mvolve a
multimethod approach that emerged in light of new findings. The study was used not only to replicate
previous research, but also to explore causal factors associated with students’ perceptions of thelr
learning environment. Furthermore, by drawing on a range of paradigms, past research on learning
environments was extended by piecing together a more indepth understanding of social and cultural
influences on the classroom environments created in each country.

4.0 Research Methods

It is widely accepted that the paradigm used will shape the way in which the researcher perceives the
world (Feyerabend, 1978; Kuhn, 1962; Lakatos, 1970). In cross-cultural studies, cultural
representations are constructed in terms of the researcher’s own culture, thus making method and
methodology inseparable (van Maanen, 1988).

Comparative studies in education have the luxury of being able to draw their methodology from a range
of disciplines, including psychology, sociology, philosophy and anthropology. There is no single
scientific method which applies to comparative studies and the choice will invariably depend on the
research questions posed (Denzin & Lincoln, 1994). The issue of which paradigm is most appropnate
depends lareely on the situation and the appropriateness of the measure, although it is widely agreed
that multiple methods in comparative research are useful in achieving greater understanding (Keeves &
Adams, 1994; Tobin & Fraser, 1998).

4.1 Multiple Research Methods

The present interpretive study drew on multiple methodologies that were combined to help examine and
compare science classroom leamning environments in Taiwan and Australia from different perspectives.
Triangulation was used to secure an indepth understanding of the leamning environment and to provide
richness to the whole. The idea of ‘grain sizes’ (the use of different sized samples for different research
questions varying in extensiveness and intensiveness) in learning environment research (Fraser, 1999)
has been used effectively in studies that combine different methodologies (Fraser & Tobin, 1991,
Tobin & Fraser, 1998), and was used to guide the collection of data for thus study.

[nitally, a large-scale quantitative probe {involving samples of students in Australia and Tawan
responding to the WIHIC questionnaire and an attitude scale) provided an overview of the learning
environments in each country. In the spirit of this interpretive inquiry, the data posed more questions
than it answered. A sense of the problematic was developed dunng observations which reshaped the
inquiry towards an examination of socio-cultural influences that mught affect what was considered "a
desirable leamning environment’ in each country. The data collected using the questionnaires were then



used as a springboard for further data collection using different research methods, Including interviews
with participants, observations and narrative stores.

4.2 Instruments Used to Assess Classroom Environment and Attitudes

The recently-developed What Is Happening In This Class? (WIHIC) questionnaire was used (o
measure students’ perceptions of their classroom environment. These data provided an overview of the
learning environment in each country and provided as a starting point from which comparisons could
be made. The WIHIC was developed by Fraser, McRobbie and Fisher ( 1996) to bring parsimony 1o
the field of leaming environments by combining the most salient scales from existing questionnaires
with new dimensions of contemporary relevance to assess the following seven dimensions of the
classroom environment:

. Student Cohesiveness (extent to which students know, belp and are supportive of one another)

. Teacher Support (extent to which the teacher helps, befriends, trusts and is interested
students)

. Involvement (extent to which students have attentive Interest, participate in discussions, do
additional work and enjoy the class)

. Investigation (emphasis on the skills and processes of inquiry and their use in problem solving
and investigation}

s Task Orientation (extent to which it is important to complete activities planned and to stay on
the subject matter)

& Cooperation (extent to which students cooperate rather than compete with one another on
learning tasks)

¢ Equity (extent to which students are treated equally by the teacher).

The Appendix contains those items from the WIHIC which survived the factor and item analysis
described later in this paper.

In addition, an eight-item scale was used to assess students’ satisfaction in terms of enjoyment, interest
and how much they look forward to science classes. This was based on a scale from the Test of
Science Related Attitudes (TOSRA; Fraser, 1931).

The instruments were translated into Chinese by team members based in Taiwan. The next step
involved an independent back translation of the Chinese version into English again by other Taiwanese
teamn members who were not involved in the original translation (Brislin, 1970). Then, the Australian
researchers checked the back translations and; for some items, this necessitated the modification of the
original English version, the Chinese translation, or both. For example, one item in the original
English version read “In this class, I am able to depend on other students for help” was changed to
enhance the clarity to “In this class, I get help from other students™. In other cases, we found that some
English words had no direct translation into Mandarin. In these cases, the English version was
changed. For example, because the term “favors’ in the onginal rem “I do favors for members of this
Eluass" had no direct equivalent, the original English item was changed to "1 am friendly to members of
1S class™.

4.3 Sample

The final 70-item version of the WIHIC questionnaire, along with the attitude survey, were
administered to a sample of 1081 grade 8 and 9 general science students from 50 classes in 25 schools
in Western Australia and 1879 grade 7-9 students from 50 classes in 25 schools in Taiwan. Of the
classes sampled in Western Australia, 38 were selected from within the metropolitan area of the capital
city, Perth, and the remaining 12 classes were from rural schools. The sample in Taiwan was selected
from three areas. northern Taiwan (Taipei), central Taiwan (Changhua) and southern Taiwan
(Kaohsiung). In Taiwan, 23 classes were biology classes and 25 were physics classes, and m
Australia all 50 classes were seneral science classes. The samples from both countries were drawn
from government, coeducational schools that could be considered typical and representative of science
classes tn each country.
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The data collected using the questionnaires were analyzed to provide information regarding the
reliability and validity of the guestionnaires in each country, and to inform researchers ol the
differences and similarities between students’ perceptions in each country (see sections 3.1 and 3.3).

4.4 Qualitative Data Generation and Analysis

The dat from the questionnaires were used not only to provide a parsimonious and economical view of
learning environments in each country, but also as a starting point from which qualitative data were
collected using classroom observations, interviews with teachers and students, and narrative stones
written by the researchers.

Observations were carried out 1n the classes of four teachers in each of Australia and Taiwan. The
selection of these teachers was based on their willingness to be involved in the study. Narrative stones.
in keeping with Denzin and Lincoln’s (1994) fifth moment, were used to portray archetypes of science
classrooms in each country. Stories were used to represent a way of knowing and thinking (Carter,
1993: Casey, 1995), making use of the researchers’ images, understandings and interpretations of the

learning environments in each country. The stories were used with their interpretations and subsequent
commentaries to provide a second layer of representation {Geelan, 1997).

At least three students from each of the eight classes were interviewed, based initially on student
responses to selected questionnaire items. Analysis of these interviews invanably raised more indepth
questions related to the learning environment and cultural aspects that were unclear. Observations were
also the source of many student interview questions about various actions that had taken place and
students’ views of the classroom environment. The analysis of each interview invariably raised more
questions which were asked in proceeding interviews.

The teachers of the eight classes were also interviewed to seek their reasons for various actions and
whether the classroom environments created by different teachers were influenced by socio-cultural
factors. As with the students, we found ourselves returning to ask more questions in our attempt to
piece together our understanding of the learning environments in each country.

The cross-cultural nature of the present study led to a multimethod approach to allow tnangulation of
the methods and crossvalidation of the data. The data collected using the different methodologies
complemented each other and together they formed a more complete and coherent picture of the
learning environments in each country (Denzin & Lincoln, 1994). The results are presented in three
sections: analysis of the questionnaire data (section 5.0); information gathered using observations and
interviews (section 6.0); and findings related to recognizing and minimizing cultural bias (section 7.0).

5.0 Analysis of the Questionnaire Data

The analysis of the quantitative and qualitative information related to the questionnaires 1s reported
below in terms of statistical validation (section 5.1), differences between scale scores mn the two
countries (section 5.2), and the cross-cultural viability of the WIHIC questuionnaire (section 3.3)

5.1 Statistical Validation of Scales

Data collected from the 50 classes in Taiwan and the 50 classes in Australia were analyzed in various
ways 1o investigate the reliability and validity of the 70-item version of the WIHIC questionnaire 1n
both countries. Principal components factor analysis followed by varimax rotation resulted in the
acceptance of a revised version of the instrument comprising 56 items with 8 items in each of the seven
scales (see Table 1). The a priori factor structure of the final version of the questionnaire was replicated
in both countries, with nearly all items having a factor loading of at least 0.40 on their a priort scale and
no other scale (see the factor loadings reported in Table 1).

Table 1 also reports the internal consistency reliability (Cronbach alpha coefficient) of each of the seven
eight-item scales for two units of analysis (individual and class mean). Using the class mean as the unit
of analysis, scale reliability estimates ranged from (.87 to 0.97 i Australia and from 0.90 to 0.96 1n
Tarwarn.




