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ASSESSING AND CHANGING CLASSROOM ENVIRONMENTS 
IN URBAN MIDDLE SCHOOLS IN TEXAS 

  

  

ABSTRACT. This study involved three phases. First, we developed and validated the Elementary 
and Middle School Inventory of Classroom Environments (ICE) for assessing upper primary and 
middle school (Grades 6–8) students’ perceived and preferred classroom environment. Second, 
typical classroom environments in an urban setting were described based on quantitative and 
qualitative data, including differences between the perceptions of students of different genders. 
Finally, teachers’ participation in action research techniques, involving the use of feedback on 
perceived and preferred classroom environment, was evaluated in terms of effectiveness in 
promoting improvement in classroom environments. 

The sample consisted of ten middle grade teachers and their 43 classes of students in an urban 
North Texas school setting. Perceived and preferred forms of the ICE, assessing Cooperation, 
Teacher Empathy, Involvement and Task Orientation, were administered. Factor and item 
analyses supported the internal consistency reliability of a four-factor version of the perceived and 
preferred forms of the ICE for both the individual student and the class mean as the units of 
analysis. The perceived and preferred environments of different classes are described based on 
profiles of classroom environment scores. When teachers were selected from the original sample 
to participate in an attempt to alter their classroom environments, changes in classroom climate 
occurred, thus supporting the efficacy of the environmental change strategy. 

KEY WORDS: action research, classroom change, learning environment, middle schools, urban 
education 

  

1. INTRODUCTION 

I’ve come to a frightening conclusion that I am the decisive element in the classroom. It’s my 
personal approach that creates the climate. It’s my daily mood that makes the weather. As a 
teacher, I have a tremendous power to make a child’s life miserable or joyous. I can be a tool of 
torture or an instrument of inspiration. I can humiliate or humour, hurt or heal. In all situations, it is 
my response that decides whether a crisis will be escalated or de-escalated and a child 
humanized or dehumanized. (Ginott, 1971, p. 13) 

This study adds needed research to the limited pool of studies on the classroom environments of 
urban middle grades (Grades 6–8). In particular, this article illustrates useful ways in which 
teachers can assess and improve their classroom environments. 

Classroom environment involves the shared perceptions of the students and the teachers in a 
particular environment (Fraser, 1986). Although the concept of classroom environment is subtle, 
much progress has been made in conceptualising it, measuring and analysing it, and mapping its 
effects on students (Fraser, 1989, 1994, 1998a, 1998b). Studies have indicated that students’ 
perceptions of their classroom learning environments affect students’ cognitive and affective 
outcomes (Fraser, 1986, 1989,1994; Fraser & Fisher, 1982; Haertel, Walberg & Haertel, 1981; 
Walberg, 1976). Also, students have been found to achieve better in the types of classroom 
environments that they prefer (Fraser & Fisher, 1983a, 1983b). 



In addition to the use of classroom environment variables as independent variables in predicting 
student outcomes, classroom environment perceptions also have been used as a source of 
dependent variables in a wide range of prior research applications, including the evaluation of 
educational innovations (Teh & Fraser, 1994), investigation of differences between teacher and 
student perceptions (Fisher & Fraser, 1983), changes in classroom environments across the 
transition from primary to high school (Ferguson & Fraser, 1999), and gender differences in 
classroom perceptions (Fisher, Fraser & Rickards, 1997). 

Most people will agree that middle grade children deserve a positive atmosphere where they can 
grow intellectually, yet few studies have been completed at this level (e.g. Fisher & Fraser, 1981; 
Fraser, Anderson & Walberg, 1982; Fraser & O’Brien, 1985; Goh, Young & Fraser, 1995). 
Therefore, the current investigation at the primary and middle school levels was timely. 

Urban school students represent the most imperilled group of students at-risk of failure (Boyd, 
1991; Peng, Wang & Walberg, 1992). Urban students encounter higher rates of juvenile crime, 
teenage pregnancies, broken families, drug abuse, and poverty than do other suburban and rural 
students. These conditions severely affect urban students’ self-esteem. Understandably, urban 
students experience underachievement, high dropout rates and student-teacher alienation 
(Waxman & Huang, 1998). Ratings of the Texas Education Agency (1999) clearly indicate that the 
urban students in the North Texas area are much more at-risk of failure than other students. 

Although considerable research has been conducted on students’ perceptions of classroom 
learning environments, relatively little has been done to help teachers to improve the 
environments of their own classrooms (Fraser, 1986; Fraser & Deer 1983; Thorp, Burden & 
Fraser, 1994; Yarrow, Millwater & Fraser, 1997). It is not enough simply to inform teachers about 
their classroom environments. They must take time to reflect on the feedback information, 
brainstorm ways to improve their environment, implement new techniques in their classrooms, and 
reassess whether changes have occurred. Only with this information, support and desire can 
teachers be expected to change their teaching and management techniques to improve their 
learning environments. One of the main aims of the present study was to investigate teachers’ 
practical attempts to improve their classroom environments. 

This study had three main objectives: 

1. To develop and validate an instrument, the Elementary and Middle School Inventory of 
Classroom Environments (ICE), for assessing upper primary school and middle school 
(Grades 6–8) students’ perceptions of perceived and preferred classroom environments. 

2. To describe typical classroom environments in an urban North Texas setting, including 
within-class gender differences, based on quantitative and qualitative data. 

3. To assess the effectiveness of teachers’ action research, involving the use of feedback on 
their students’ perceptions of perceived and preferred classroom environments, in 
promoting changes in their classroom environments. 

2. Assessment of Classroom Environment 

Students’ and teachers’ perceptions and preferences of classroom environment were assessed 
with a new instrument designed for the present study. The Elementary and Middle School 
Inventory of Classroom Environments (ICE) is based on the What Is Happening In This 
Classroom? (WIHIC) questionnaire (Aldridge & Fraser, 2000; Chionh & Fraser, 1998; Fraser, 
Fisher & McRobbie, 1996). The wording of items was selected and/or modified to maximise 
suitability for the primary and middle school levels. 

The names and definitions of the five original scales in the ICE, together with sample items, are 
provided below: 



• Cooperation – the extent to which students cooperate with each other during class and 
activities (e.g. "I work well with other students in class.") 

• Teacher Support – the extent to which the teacher helps, encourages and is interested in 
the students (e.g. "My teacher wants me to do well in class.") 

• Task Orientation – the extent to which it is important to the class to stay on task and 
complete classwork (e.g. "I pay attention during class.") 

• Involvement – the extent to which students participate actively in their class activities and 
discussions (e.g. "I answer questions during class.") 

• Equity – the extent to which the teacher treats all students equally, including the 
distribution of praise and questioning and the inclusion in discussion (e.g. "My teacher is 
fair to all the students in class.") 

There were 30 items in total, with six items in each scale, in the original version. Items were 
arranged in cyclic order so that the first, second, third, fourth, and fifth item in each block 
assessed, respectively, Cooperation, Teacher Support, Task Orientation, Involvement, and Equity. 
This permitted easy hand scoring. Item responses were made by selecting from a three-point 
scale consisting of Often, Sometimes and Seldom (compared with the WIHIC’s original five-point 
response scale ranging from Very Often to Almost Never). The polarity is reversed for some items. 
An example of a reverse-polarity item for the Cooperation scale is: "I want to work alone instead of 
in groups." 

Following Fraser, Giddings and McRobbie’s (1995) recommendation, the new questionnaire was 
developed in a ‘personal’ rather than a ‘class’ form. That is, items ask students for their 
perceptions of their own role in the class rather than their perceptions for the class as a whole. For 
example, an item in the ‘personal’ form of a questionnaire could be "My teacher cares about my 
feelings", whereas the parallel item in the ‘class’ form would be "The teacher cares about students’ 
feelings". According to Fraser et al. (1996), the ‘personal’ form is more suited for investigations of 
the classroom environment perceptions of within-class subgroups (e.g. different genders or ethnic 
groups) or for the construction of case studies of individual students. Given the purposes of the 
present research, the ‘personal’ form was chosen as more suitable than the ‘class’ form. 

In line with past research (Fraser, 1994, 1998a), separate perceived (or actual) and preferred (or 
ideal) forms of the ICE were developed and used in the present investigation. All items in the 
perceived and preferred forms are parallel. Also a version of the perceived and preferred 
classroom environment questionnaires was developed for teachers to parallel the students’ 
versions so that similarities and differences in the classroom environment perceptions of students 
and teachers could be investigated. The teachers’ form requires item wording that is different from 
the wording of the students’ ‘personal’ form. The item wording below illustrates the differences 
between teacher and student forms and between the actual and preferred forms: 

"I discuss ideas in class." (student perceived form) 

"I want to discuss ideas in class." (student preferred form) 

"My students discuss ideas in class." (teacher perceived form) 

"I want my students to discuss ideas in class." (teacher preferred form) 

As part of the development of the ICE, several students and teachers (not included in the main 
sample) provided comments about each item and its wording. Concerns which were addressed 
before administration of the ICE were: students’ interpretations of Seldom and Often, whether 
including the student’s name on the page could lead to inaccurate answers, and whether there 
was a need for bold lines to separate every five items to prevent incorrect transfer of answers from 
the left side of the questionnaire to the right side. In the main study, all of these suggestions were 



addressed either by providing instructions to the students for completing the questionnaire or by 
making changes to the preliminary version of the ICE. 

  

2.1. Sample and Administration 

The sample consisted of ten volunteer teachers and all of their total of 43 classes from an urban 
North Texas school district. The majority (seven) of the participating teachers volunteered after a 
brief inservice presentation about the importance of having positive classroom environments and 
the benefits of assessing classroom environments. The presentation was made by one of the 
researchers during a district curriculum development meeting as part of an urban systemic 
initiative program. Other participating teachers (three) volunteered after informally hearing about 
the study from the researcher. The gender and ethnicity breakdown of the teachers in the sample 
was six Caucasian females, three Caucasian males and one Hispanic female. All teachers taught 
middle grade (Grades 6–8) science classes as their main teaching responsibility. 

The total student sample comprised 43 classes with 745 students in total. There were 
approximately 50% males and 50% females. The sample consisted of approximately equal 
numbers of students in Grade 6, 7 and 8. The ethnic mix of the classes was roughly 40% 
Caucasian, 35% Hispanic and 25% African-American students. All students in the 43 classes were 
included in the sample. No students were eliminated due to disciplinary reasons or special 
education needs. Students in need of extra reading help were assisted by the researchers. 

One of the researchers first visited each of the 43 participating classes during the day when the 
students completed the student perceived and the student preferred versions of the ICE. In order 
to ensure confidentiality for the students, the teachers left the room, thus allowing the researcher 
to administer the questionnaires. The researcher explained the purpose of the questionnaires, 
read the instructions and answered any individual questions that the students asked. Assurance 
for complete anonymity of answers was given. To further ensure security, the researcher assigned 
a student ‘security monitor’ to seal and sign each envelope containing the completed 
questionnaires. 

While out of the classroom, the teachers completed the teachers’ perceived and preferred 
versions of the ICE. Total completion time for students ranged from approximately 20 to 40 
minutes depending on students’ reading levels. The researcher interviewed some randomly-
chosen students to check the readability and comprehensibility of questionnaire items. When all 
students had completed their questionnaires, the teacher returned to the classroom and led 
classroom activities as usual. Any remaining time was spent by the researcher in observing 
interactions between the teacher and his/her class and student behaviour. The researcher 
conducted additional visits to collect qualitative data concerning aspects of the classroom 
environments during different types of activities (i.e. group work, laboratory activities, watching 
videos, etc.) from the students and teachers. Occasional unplanned visits by the researcher also 
provided a more realistic picture of the students’ curriculum. 

The qualitative data, derived from student reactions during questionnaire administration and 
student interviews, were used in identifying items for possible deletion and to guide minor revision 
of the wording of some items to enhance comprehensibility. The unique interpretations of some 
items by urban students were brought to the attention of the researcher. 

  

 



2.2. Validation of ICE 

Using data collected from the sample of 745 students, factor and item analyses were conducted to 
refine the original 30-item, five-scale version of the ICE. A principal components factor analysis 
with varimax rotation suggested a four-factor structure, with the originally-separate Teacher 
Support and Equity scales combining to form a new scale called Teacher Empathy. Also, based 
on the factor and item analyses, ten of the original items were omitted. Three items were 
categorised into different scales based on their factor loadings and on the item analyses and after 
checking the face validity of relocating these items in this way. This led to a final version of the 
questionnaire containing a total of 20 items assessing the four scales of Cooperation, Teacher 
Empathy, Involvement and Task Orientation. These four revised scales have 4, 8, 4 and 4 items, 
respectively. A copy of the perceived and preferred versions of the ICE is provided in the 
Appendix. 

Table I shows the results of the factor analysis for the modified 20-item version of the ICE for the 
perceived form for the sample of 745 students. This table shows that every item had a factor 
loading of greater than 0.30 with its own scale and of less than 0.30 with each of the other three 
scales. A reasonably similar factor structure emerged for the preferred form. 

Table II shows the reliability estimate (Cronbach alpha coefficient) for each refined ICE scale in 
the student perceived and student preferred forms for two units of analysis (the individual student 
and the class mean). With the class as the unit of analysis, alpha reliabilities range from 0.64 to 
0.94 for the perceived form and from 0.60 to 0.90 for the preferred forms. Typically, reliability 
values are somewhat smaller with the individual as the unit of analysis. Reliabilities are 
satisfactory for economical scales containing only 4–8 items each. Comparable reliability figures 
were obtained for the teacher perceived and teacher preferred forms of the instrument. 

Another desirable characteristic of the perceived form of any classroom environment scale is that 
students within the same class perceive it similarly, while average within-class perceptions vary 
among classes. This characteristic was explored by performing a one-way ANOVA for each ICE 
scale with class membership as the independent variable. Table II shows that each ICE scale 
differentiated significantly among classrooms (p < 0.05) and that the eta2 statistic (the amount of 
variance accounted for by class membership) ranged from 0.09 to 0.18 for different scales. 

TABLE I 

Factor Loadings for Student Perceived Form of the Modified 20-Item Inventory of Classroom 
Environments (ICE) 

Item Factor loading 
  Cooperation Teacher empathy Involvement Task orientation 
1 0.33       
2 0.41       
3 0.59       
4 0.54       
5   0.61     
6   0.65     
7   0.54     
8   0.49     
9   0.69     



10   0.75     
11   0.64     
12   0.69     
13     0.55   
14     0.68   
15     0.47   
16     0.36   
17       0.59 
18       0.35 
19       0.33 
20       0.88 

Factor loadings smaller than 0.30 have been omitted. 

  

  

TABLE II 

Number of Items, Sample Item for Perceived Form, Internal Consistency Reliability (Cronbach 
Alpha Coefficient) for Student Perceived and Student Preferred Forms for Two Units of Analysis, 
and ANOVA Results for Ability to Differentiate between Classrooms for each ICE Scale 

Scale Number 
of items 

Sample item Unit of 
analysis 

Alpha reliability ANOVA 

Perceived Preferred Eta2 

Cooperation 4 I work well with 
other students in 
class. 

Student 

Class Mean 

0.54 

0.76 

0.61 

0.60 

0.15** 

Teacher 
empathy 

8 My teacher 
helps me when I 
have problems 
with my work. 

Student 

Class Mean 

0.86 

0.94 

0.82 

0.90 

0.18** 

Involvement 4 I answer 
questions 

during class. 

Student 

Class Mean 

0.60 

0.64 

0.71 

0.81 

0.09* 

Task 
orientation 

4 I am ready to 
start class on 
time. 

Student 

Class Mean 

0.70 

0.80 

0.71 

0.73 

0.11* 

N = 745 students in 43 classes 



*p < 0.05. **p < 0.01. 

Eta2 is the ratio of ‘between’ and ‘total’ sums of squares and represent the proportion of variance 
accounted for by class membership. 

  

3. Describing Classroom Environments 

Data collected with the Elementary and Middle School Inventory of Classroom Environments (ICE) 
were used to provide a profile of typical urban North Texas middle Grade 6–8 classrooms in terms 
of students’ and teachers’ perceived and preferred learning environments. 

  

3.1. Students’ and Teachers’ Perceived and Preferred Classroom Environments 

Figure 1 depicts students’ and teachers’ perceived and preferred classroom environment scores 
for the whole sample of 745 students and their ten teachers. Differences in the number of items in 
different ICE scales were taken into account when considering average classroom environment by 
using the average item mean (i.e. the mean score for a scale divided by the number of items in 
that scale). Overall, the teachers’ preferred environment had the highest scale scores followed by 
the students’ preferred, and then the teachers’ perceived, with the lowest scores occurring for the 
students’ perceived environment. The only exception to this pattern is for the Involvement scale for 
the students’ preferred and the teachers’ perceived environments. This pattern is consistent with 
research in other countries (Fisher & Fraser, 1983). 

  

 

Figure 1. Teachers’ and students’ average item means for perceived and preferred classroom 
environments for the whole sample. 

  



Figure 1 suggests that the typical North Texas teacher would prefer practices related to all ICE 
scales (Cooperation, Teacher Empathy, Task Orientation and Involvement) to occur Often (mean 
close to 3.00). In contrast, for the typical classroom, students perceive that these practices 
actually take place less often than this. Students perceive that Involvement practices take place 
Sometimes (mean of 2.00) and that practices related to Cooperation, Teacher Empathy, and Task 
Orientation occur between Sometimes and Often (mean of around 2.50). 

An interesting pattern in Figure 1 is that teachers perceived more positive classroom environments 
than their students. This pattern is typical of past research (e.g. Fisher & Fraser, 1983; Raviv, 
Raviv & Reisel, 1990; Wubbels & Levy, 1993) and has been called the ‘rose-coloured glasses 
phenomenon’. The differences between teachers’ and students’ perceived average item means 
are 0.19 for Cooperation, 0.00 for Teacher Empathy, 0.15 for Task Orientation and 0.79 for 
Involvement (Figure 1). The Teacher Empathy scale score was atypical for this study in that the 
students and teachers perceived the same level. 

A possible explanation for the students’ low perceived Involvement scores (0.79 lower than 
teachers’ perceived Involvement) for this study could be inferred from comments made to one of 
the researchers by several students. Students said that "class activities", as stated on the 
questionnaire, are only "fun things to do in class". When the researcher asked for additional 
information, students said that any activity that required written work, such as evaluative questions 
and data reports, is "not fun". Thus, in the minds of several students, hands-on laboratory activities 
are not ‘activities’ because they require written assignments. Because most teachers desire some 
type of written evaluative work following an assignment, students’ interpretation of the term 
‘activity’ could have skewed the Involvement scale data as given by the students. 

In prior studies, students’ perceived classroom environment often falls short of the environment 
that they would prefer (Fisher & Fraser, 1983; Fraser 1982). Figure 1 shows that the student 
perceived form’s average item mean is higher for Cooperation (2.48), Teacher Empathy (2.46) 
and Task Orientation (2.39), but noticeably lower for Involvement (2.04). The same pattern is 
evident for the student preferred form in Figure 1, with mean scores for Cooperation (2.61), 
Teacher Empathy (2.66) and Task Orientation (2.69) being much higher than for Involvement 
(2.24). Overall, Figure 1 clearly shows that students’ preferred scores are higher than their 
corresponding perceived scores on all ICE scales, with perceived-preferred differences in average 
item means ranging from 0.13 for Cooperation to 0.30 for Task Orientation. This difference of 0.30 
for Task Orientation represents approximately three-quarters of a standard deviation for individual 
student scores and two standard deviations for class means. 

In order to ascertain the statistical significance of differences between students’ perceived and 
preferred scores on each ICE scale, a t test for paired samples was conducted for each scale. The 
class mean was used as the unit of analysis. There were statistically significant differences 
between the students’ perceived and preferred classroom environments on all four ICE scales. 

  

3.2. Gender Differences in Perceived and Preferred Classroom Environments 

Although males and females both desire some similarities in the classroom, such as inquiry-based 
instruction (Shepardson & Pizzini, 1994), their perceptions and preferences for their classroom 
environment are typically different (Owens & Barnes, 1982; Wong & Fraser, 1995). This section 
reports students’ perceived and preferred classroom environment scores separately for males and 
females for the sample of 359 male and 386 female students in 43 classes. 

Table III reports the scale means and standard deviations (expressed in terms of average item 
means and average item standard deviations) for males’ and females’ perceived and preferred 



classroom environment perceptions. Table III also reports ANOVA results for the statistical 
significance of the difference between males’ and females’ scores on each perceived and 
preferred scale. Figure 2 illustrates the students’ average perceived classroom environment 
scores by gender. 

Overall, the females perceived a more positive classroom environment than the males (Table III 
and Figure 2). This pattern has been reported in several past studies (Byrne, Hattie & Fraser, 
1986; Fraser et al., 1995; Owens & Straton, 1980; Teh & Fraser, 1994). Specifically, there was a 
statistically significant difference between males’ and females’ perceived Cooperation and 
Teacher Empathy scores (see Table III and Figure 2). The perceived Cooperation scale mean for 
males was 2.39 and for females was 2.52 (a gender difference of 0.13). There was a difference 
between the males’ mean of 2.36 and the females’ mean of 2.44 on the perceived Teacher 
Empathy scale (a difference was 0.08). However, the perceived scale scores for Task Orientation 
and Involvement were the same for both genders. 

  

TABLE III 

Gender Differences in Perceived and Preferred Classroom Environments 

Scale Average item mean   Average item standard 
deviation 

ANOVA 
results 

  Male Female   Male Female F 

Perceived             

Cooperation 2.39 2.52   0.39 0.35 19.10** 

Teacher empathy 2.36 2.44   0.51 0.43 14.28** 

Task orientation 2.39 2.39   0.46 0.41 0.01 

Involvement 2.04 2.04   0.49 0.47 0.16 

Preferred             

Cooperation 2.52 2.65   0.42 0.34 32.89** 

Teacher empathy 2.58 2.74   0.43 0.32 31.59** 

Task orientation 2.63 2.74   0.46 0.32 17.84** 

Involvement 2.21 2.26   0.53 0.46 4.18* 

N = 359 males and 386 females 

*p < 0.05. **p < 0.01. 



  

For the preferred form of the ICE, Table III shows that girls preferred a more favourable classroom 
environment than did boys on all ICE scales. This pattern is consistent with past research (Byrne 
et al., 1986; Henderson, Fisher & Fraser, 1995). 

Whereas Figure 2 depicts profiles for the whole sample, Figure 3 shows Teacher I’s male and 
female students’ average perceived classroom environment scores. This group consisted of 40 
females and 26 males. These results for Teacher I are unusual, relative to the average results for 
the whole sample, because the males’ perceived scores were equal to or greater than females’ 
scores on all scales. Although Cooperation and Teacher Empathy showed no difference between 
the male and female results, males more positively perceived the scales of Task Orientation (a 
difference of 0.07) and Involvement (a difference of 0.15) (see Figure 3). Teacher I was concerned 
about gender bias in the classroom because she had more female students than males. She 
made conscious efforts to keep the involvement in classroom activities and questioning equal for 
males and female students. She used daily checklists to make sure that all of her students were 
asked questions and actively involved during the class. It was possible that her tactics 
overcompensated for the lower proportion of males in the class and this led to the males receiving 
a disproportionately large number of the teacher’s questions and attention and therefore serving 
as ‘target’ students. This could have given rise to these unique scale means. Becker (1981) and 
Tobin (1990) found that target students are more often males than females. 

  

Figure 2. Average male and female students’ scores for perceived classroom environments for the 
whole sample. 

  

  



Figure 3. Teacher I’s male and female students’ scores for perceived classroom environments. 

  

4. Changing Classroom Environments 

This section describes three case studies of teachers from the original sample who attempted to 
improve their classroom environments. Each of the three teachers selected a class whose 
environment he/she desired to change. The teachers followed the methodology for promoting 
change followed in prior studies (Fraser & Deer, 1983; Fraser, Seddon & Eagleson, 1982; Yarrow 
& Millwater, 1995). The students completed the perceived and preferred forms of the Elementary 
and Middle School Inventory of Classroom Environments (ICE). Based on the questionnaire 
results, the teachers developed their own action plans in an attempt to alter their classroom 
environments. In particular, each teacher targeted classroom environment changes in a particular 
gender group. 

  

4.1. Method for Changing Classrooms 

Each of the three teachers chose one of his/her classes that he/she believed needed a better 
classroom environment. The initial assessment of the students’ and teachers’ perceived and 
preferred classroom environment was not conducted until six weeks into the new academic year 
to allow time for a consistent classroom environment to develop. 

The basic method used in this phase of the study for changing the classroom environment of each 
class was adapted from previous research (Fraser & Fisher, 1986; Yarrow et al., 1997) and 
involved: 

1. assessing the students’ perceived and preferred classroom environments; 



2. providing the results to the teachers and assisting them in making action plans to improve 
their classroom environments; 

3. collecting qualitative data from students about the class, activities and the teacher; 
4. holding weekly individual meetings with the teachers concerning class occurrences and 

specific techniques that could be used in an attempt to change the perceived environment; 
5. reassessing the students’ perceived environments. 

The students completed the modified 20-item version of the Elementary and Middle School 
Inventory of Classroom Environments (ICE) in both its perceived and preferred forms. Additional 
written comments were made by students about the class and the teacher on the reverse side of 
the questionnaire. 

Scale scores from the students’ average perceived, students’ average preferred, teachers’ 
perceived and teachers’ preferred forms of the questionnaire were tabulated and reported to the 
teachers in graphical format. Some of these charts included comparisons of teacher and student 
perceptions, of student perceived and preferred environment, and of teacher and student 
preferred environment. Student gender comparisons were also depicted. 

In an attempt to improve aspects of a classroom environment during the next six weeks, each 
teacher selected an area of specific concern, based on the differences between the scale means 
of the students’ perceived and preferred scores, and designed a plan of action for improvement 
with one of the researchers. The researcher visited the classes once a week during the next six 
weeks prior to the posttest in order to observe classes and interview the students and the teacher. 
The researcher interviewed several different students during each visit. All students completed the 
student perceived version of the ICE as a posttest. The teachers completed the teacher perceived 
version. Results were analysed by the researcher, who presented them to each teacher privately. 
The teacher and researcher discussed the results and possible explanations. 

The students in each grade made several written comments about their class and teacher on their 
questionnaire pages. Because the students included their names, the researcher was able to ask 
students during interviews to elaborate and explain their answers. Additional opinions from the 
students were collected throughout the six weeks of this part of the study. These informal 
interviews were held privately at the students’ desks or in other casual, yet inconspicuous, areas 
in the room. In some instances, particularly in the seventh grade, students were interviewed 
outside the classroom away from other students and the teacher. These data provided important 
insights into students’ perceptions of their class environment and teacher. 

  

4.2. Case Study for Teacher A 

Because of the space limitations, only one of the three case studies is reported in detail here. 
Teacher A is a Caucasian female with ten years of teaching experience. She is 43 years old and 
says that she "loves" teaching in her current school because she has the opportunity to "play with 
science experiments and get the students involved". She feels that her greatest teaching strength 
is her "relationships with the kids". She holds a Master’s degree in science education and is 
continuing her studies. She teaches eighth grade science. 

Figure 4 shows the average item mean for Teacher A’s students’ pretest perceived and preferred 
classroom environment scores. The average perceived Teacher Empathy and Involvement pretest 
scores were lower than students’ preferred scores. The difference between the students’ pretest 
perceived and preferred scale scores were 0.15 for Teacher Empathy and 0.16 for Involvement, 
but had the lower values for 0.11 and 0.02, respectively, for the Cooperation and Task Orientation 
scales. 



Further interesting insights were obtained when results were examined separately for male and 
female students. When students’ pretest perceived and preferred results were categorised by 
gender to determine if the average item means for the whole class accurately reflects each gender 
subgroup, it was found that a difference between males’ and females’ perceptions existed (see 
Figures 5 and 6). 

Specifically, females preferred more Involvement than males (average item mean of 2.65 for 
females in Figure 5 compared to 2.04 for males in Figure 6). This pattern was noted in various 
studies, including Byrne et al. (1986). However, the differences between the pretest perceived and 
preferred Involvement scores were 0.00 for males (Figure 6) and 0.40 for females (Figure 5). 
Teacher A reported that this particular class had aggressive males who asked and answered the 
majority of the teacher’s questions. The males also tended to dominate laboratory activities and 
discussions. The difference between pretest perceived and preferred Teacher Empathy was 0.18 
for males (Figure 6) and 0.12 for females (Figure 5). Teacher A, a female, explained that the 
students’ seventh grade teacher was male and that the male students might not feel the same 
bond with a female teacher. This supports Lawrenz’s (1987) finding that the differences between 
male and female students’ perceptions could be influenced by the teacher’s gender. 

Figure 4. Teacher A’s students’ perceived pretest, preferred, and perceived posttest classroom 
environments scores. 

  

The pretest results in Figure 4 also indicated that the students perceived more Cooperation than 
they preferred (difference of 0.11). The teacher felt that cooperative group work was essential to 
science laboratory activities. She also felt that the students might desire less Cooperation because 
a few of the students tended to be loners and did not work well with groups. In the end, Teacher A 
decided that the Cooperation scale results did not warrant a change attempt. 

  



Figure 5. Teacher A’s female students’ perceived pretest, preferred, and perceived posttest 
classroom environment scores. 

  

  

Figure 6. Teacher A’s male students’ perceived pretest, preferred, and perceived posttest 
classroom environment scores. 



  

Teacher A made plans to improve her students’ perceptions of Involvement and Teacher Empathy 
in her class. The first part of the plan was focused on the Involvement of her female students by 
making a particular attempt to include them more in class discussions, questioning and laboratory 
activities. The teacher used a new series of science laboratory activities for the next six weeks. 
These activities were undertaken in groups of four students, but all four students in each group 
were equally active in the task. To improve Teacher Empathy, a deliberate effort was made to 
target the male students. Teacher A selected various male students to help with laboratory 
preparations before school and laboratory clean-up after school. Other males volunteered to help 
with maintenance of the class pets before school. 

The eighth grade students did not choose to make any written comments about their current 
teacher. In comparison to other classes visited, these students expressed few of their thoughts 
about their class or teacher. Information about the classroom environment was gathered from 
observations and student interviews. One of the researchers made weekly or biweekly classroom 
visitations. 

Between the time of the pretest and posttest, students completed an instructional unit about 
recycling by visiting a local rubbish dump and landfill park. Then they began a new unit on 
astronomy which involved many hands-on activities and computer usage. The students were 
anxious to tell visitors about their field trip and activities. A Caucasian female commented, "We do 
a lot more experiments than last year." In comparison with the previous academic year, an African 
American male said, "Science in the 8th grade is a lot more fun than it was in 7th." He later 
explained that "we do more experiments". One Caucasian male reported that he now helped with 
laboratory preparation and cared for the class animals. He also felt it important to inform the 
researcher that Teacher A "got bit by the iguana, bleeded [sic] and got stitches". The teacher 
confirmed the story and added that the new laboratory helpers seemed to enjoy the new 
responsibility. 

During visits to the class, Teacher A appeared to have excellent rapport with her students. She 
was aware of activities important to the students, such as local football games and popular 
television programs. The students openly talked to their teacher about their personal lives. While 
teaching, Teacher A related the topic to the students’ lives. An African American male commented 
that "the directions are explained more". He added, "[Teacher A] says things more slow [sic] so I 
can understand." However, after several observations, a pattern emerged that could explain the 
students’ perceptions of lack of involvement. 

Teacher A tends to dominate lesson discussions with personal experiences and knowledge, which 
are relevant and add to her students’ understanding of the information. The students’ thoughts 
were not solicited until the teacher told her ‘stories’ first. The teacher does ask for student 
contributions, but students do not volunteer much information. Several different students remarked 
that Teacher A "knows everything", "has been inside volcanoes and underwater", and "has done 
everything". A Hispanic female stated that "I wish I could go on trips and know as much stuff [as 
Teacher A]". The majority of these students were from low-income families and had never had the 
opportunity to travel outside their neighbourhoods. It is possible that the students felt that the 
information that they could add to the discussion falls below par as compared to the teacher’s 
information and, thus, they don’t contribute even though they want to. 

Figure 4 shows that improvement occurred for the class as a whole in students’ perceived 
environments between pretest and posttest on the two dimensions (Teacher Empathy and 
Involvement) on which changes were attempted. For the Involvement and Teacher Empathy 
scales, the change was approximately 0.25 standard deviations for each. The scales which were 



not targeted by the teacher for improvement, namely, Cooperation and Task Orientation, showed 
relatively little change (0.06 and 0.02, respectively). 

The separate profiles for males and females in Figures 5 and 6 show that the pretest-posttest 
increase in the perceived Involvement mean occurred mainly for female students. The females’ 
Involvement scale mean increased by 0.30, from 2.25 for the pretest to 2.55 for the posttest. For 
the same scale, the males’ mean score of 2.04 remained constant between pretest and posttest. 
Attempted change in the Teacher Empathy scale occurred mainly for targeted males, who 
experienced an increase of 0.20 (Figure 6). The females’ Teacher Empathy mean score improved 
comparatively little from 2.78 to 2.83 (i.e. 0.05) between pretest and posttest (Figure 5). 

Thus, the changes that occurred suggest that Teacher A’s action plan was successful in changing 
the aspects of her classroom environment which she wished to change. 

  

4.3. Summary of Case Studies for Teachers B and C 

Although space doesn’t permit detailed reporting of the case studies for Teachers B and C, a 
summary of these is provided here. Some changes in classroom environment dimensions also 
occurred during the six weeks of intervention for both of the other two teachers’ case studies. 
Teacher B attempted to improve his classroom environment in terms of the Cooperation and 
Involvement dimensions. His results were not as expected: there was negligible change on the 
Cooperation scale and a decrease of approximately 0.25 standard deviations on the Involvement 
scale. A unique aspect in Teacher B’s results was a decrease of 0.50 standard deviations in 
Teacher Empathy. Teacher B’s students felt that he was unfair. 

Teacher C desired to improve her students’ perceptions of Task Orientation and improve her 
students’ Teacher Empathy scale scores. Her plans resulted in a drop of 0.25 standard deviations 
on Task Orientation scores and an increase of 0.50 standard deviations in Teacher Empathy 
scores. 

  

5. Conclusion 

This study comprised three parts. First, a new classroom environment instrument was developed 
and validated for use with urban middle school students. Second, a description of urban middle 
school students’ and teachers’ perceived and preferred classroom environments was provided 
based on a sample of 745 students in 43 classes. Lastly, three teachers from the original sample 
served as case studies in which attempts to assess, plan and improve their classroom 
environments were conducted. 

We developed and validated a new 20-item instrument for assessing upper primary and middle 
school (Grades 6–8) students’ perceptions of classroom environments called the Elementary and 
Middle School Inventory of Classroom Environments (ICE). Separate perceived and preferred 
forms of the ICE assess students’ perceptions of Cooperation, Teacher Empathy, Involvement and 
Task Orientation. Parallel versions to assess teachers’ perceived and preferred classroom 
environment were also developed in order to compare student and teacher opinions. 

Factor and item analyses led to the refinement of the preliminary version of the ICE, and 
supported the factor structure and internal consistency reliability of a four-scale version of the 
perceived and preferred forms of the ICE for both the individual student and the class mean as the 



units of analysis. Also, each refined ICE scale differentiated significantly between the perceptions 
of students in different classes. 

In the second phase, typical urban middle grade classroom environments were described based 
on quantitative and qualitative data collected in the first phase of this study. Quantitative data were 
collected using the ICE perceived and preferred forms, whereas qualitative data were gathered by 
the researchers through classroom observations and interviews with all teachers and randomly-
selected students. In particular, the qualitative methods were used to clarify the reasons for 
observed differences in classroom environment scores among different groups (e.g. males and 
females, and teachers and students). Students’ and teachers’ perceived and preferred classroom 
environments were analysed and depicted using a graphical format. Of the four ICE scales, 
Involvement had an average score which was lower than for the three scales of Cooperation, 
Teacher Empathy, and Task Orientation. 

Teachers’ perceived and preferred scores were more positive than their students, and perceived 
environments fell short of the preferred environments for both students and teachers. This 
replicates prior research (e.g. Fisher & Fraser, 1983; Fraser, 1986; Moos, 1979). It was also found 
that females typically perceive and prefer a more positive classroom environment than males. 
These results also support prior studies (e.g. Byrne et al., 1986; Fisher et al., 1997; Fraser, 1986; 
Mason, 1995). 

In the final phase in this study, we assessed the effectiveness of personalised training with one of 
the researchers, combined with teachers’ participation in action research techniques, based on 
Fraser (1986), in promoting improvement in classroom environments. Three teachers were 
selected from the original sample to serve as case studies and to participate in the following 
academic year in an attempt to improve their classroom environments. The teacher action 
research model (Fraser, 1986) involved assessing the students’ and teacher’s perceived and 
preferred classroom environments using the ICE, providing feedback to the teachers, providing 
opportunities for the teachers to reflect and discuss ways to improve their environments, 
assistance from the researcher when/if the teachers so desired, and reassessment of the 
students’ perceived environment using the ICE. 

Changes occurred in all three case studies on ICE dimensions which the teachers had selected to 
improve. Most of these changes were between 0.25 and 0.50 standard deviations. This supports 
the notion that classroom environments can be improved by teachers who receive support and 
training as suggested by researchers (Woods & Fraser, 1996). Furthermore, an important insight 
gained from our study is that, in classes where males and females have distinctly different 
perceptions of perceived and preferred classroom environment, environmental change attempts 
need to involve different interventions for students of different genders. 

Several limitations could affect the generalisability of the results. The first is the assumption that 
the teachers and the students in the sample provided truthful and accurate information in their 
questionnaire responses and during interviews with the researcher. A possible inaccuracy in 
results could arise if students and/or teachers deliberately provided inaccurate responses. Another 
possible source of inaccurate data could be student reading difficulties. For example, urban 
students could have different definitions of certain terms than was anticipated in the original 
development of the ICE. To compensate for this, the ICE’s wording was modified following student 
interviews and data were verified using triangulation which combined quantitative data from the 
students’ perceived and preferred ICE questionnaires, student and teacher interviews with the 
researcher, and classroom observations made by the researcher several times during the study. 

The results are limited to this particular sample which consisted of urban middle school students in 
North Texas. Therefore, results cannot be generalised to a different location or to students of 
different ages. Another limitation is that the scope of this study did not permit the inclusion of 



student outcomes. Therefore, no information is available about whether higher scores on ICE 
scales are related to better achievement of students’ cognitive or affective outcomes. 

Some advantages of the ICE are that it takes little class time to administer and can be quickly 
hand-scored. It is also possible to design and use a response sheet which can be scored via 
computer. The ICE is easily accessible, inexpensive, easy to score and interpret, and valid and 
reliable. It is likely to be useful with students in Grades 4–9 in a variety of subject areas, such as 
English, mathematics or history, as well as science. An area of particular interest to teacher-
researchers is the ability to use the ICE to provide information about subgroups in the classroom, 
such as student ethnic and gender groupings. 

This study confirms that teachers, who receive support and training, can use feedback based on a 
students’ viewpoints to improve their classroom environments. Teachers can develop and apply 
their own plans for classroom environment changes based on their students’ perceived and 
preferred ICE results. These results can remain confidential or teachers could compare their own 
results with those of other teachers in an attempt to make use of other professional opinions 
concerning ways to improve their environments. After a desired time, the teachers can reassess 
their environments with the ICE and compare information with the first assessment to see if their 
attempts did improve their classroom environment. 

Researchers could use the ICE with upper primary and middle school students in various lines of 
learning environment research. Because the ICE contains no school subject-specific items, it 
potentially could be used in different settings, such as different subject areas and grade levels. 
The results obtained could provide more information about younger students’ perceptions of 
classrooms (e.g. Fraser & Deer, 1983; Goh & Fraser, 1996; Goh et al., 1995). Changes in 
classroom environment during the transition from primary to secondary school could also be 
investigated using the ICE (e.g. Ferguson & Fraser, 1999). Gender and ethnic differences in 
perceived and preferred classroom environments could be investigated in depth (e.g. Waxman & 
Huang, 1997, 1998; Waxman, Huang, Anderson & Weinstein, 1997). Other types of research for 
which the ICE could be used include associations between student outcomes and the nature of 
the classroom environment (McRobbie & Fraser, 1993; Teh & Fraser, 1994, 1995). The evaluation 
of the success of educational innovations or programs also could involve using the ICE scales as 
process criteria of effectiveness (e.g. Dryden & Fraser, 1996; Fraser, 1979; Maor & Fraser, 1996). 

  

  



APPENDIX 

Revised 20-Item Form of the Elementary and Middle School Inventory of Classroom 
Environments (ICE) 

  

Students’ Perceived Classroom 

  

DIRECTIONS 

This is not a test. The items are to find out what your class is actually like. 

Answer all the questions truthfully. Your teacher will never see your answers! 

Neatly draw a dark line through the one word you feel is the best answer: 

  

OFTEN if you feel the statement is true a lot or always in class. 

SOMETIMES if you feel the statement is true sometimes in class. 

SELDOM if you feel the statement is true not very much or never in class. 

  

  Describes your Class   Answers   

1. I make friends with students in class. often sometimes seldom 

2. I understand how to do my work in class. often sometimes seldom 

3. I discuss ideas in class. often sometimes seldom 

4. My teacher likes me. often sometimes seldom 

5. My teacher cares about my feelings. often sometimes seldom 

6. I do group work in class. often sometimes seldom 

7. I pay attention during class. often sometimes seldom 

8. I answer questions during class. often sometimes seldom 

9. My teacher helps me when I have problems with my 
work. 

often sometimes seldom 



10. My teacher wants me to do well in class. often sometimes seldom 

11. I work alone instead of in groups. often sometimes seldom 

12. I am ready to start class on time. often sometimes seldom 

13. I ask the teacher questions. often sometimes seldom 

14. My teacher treats me the same as other students in 
class. 

often sometimes seldom 

15. The teacher is as friendly to me as to other students. often sometimes seldom 

16. I work well with other students in class. often sometimes seldom 

17. I understand my classwork. often sometimes seldom 

18. In class, I help others with classwork. often sometimes seldom 

19. My teacher likes all the students in my class. often sometimes seldom 

20. My teacher is fair to all the students in class. often sometimes seldom 

  

APPENDIX (Continued) 

Revised 20-Item Form of the Elementary and Middle School Inventory of Classroom 
Environments (ICE) 

  

Students’ Preferred Classroom 

  

DIRECTIONS 

This is not a test. The items are to find out what you would prefer your class to be like. 

Answer all the questions truthfully. Your teacher will never see your answers! 

Neatly draw a dark line through the one word you feel is the best answer: 

  

OFTEN if you feel the statement is true a lot or always in class. 

SOMETIMES if you feel the statement is true sometimes in class. 



SELDOM if you feel the statement is true not very much or never in class. 

  

  Describes the Class You Would Like to Have   Answers   
1. I want to make friends with students in class. often sometimes seldom 
2. I want to understand how to do my work in class. often sometimes seldom 
3. I want to discuss ideas in class. often sometimes seldom 
4. I want my teacher to like me. often sometimes seldom 
5. I want my teacher to care about my feelings. often sometimes seldom 
6. I want to do group work in class. often sometimes seldom 
7. I want to pay attention during class. often sometimes seldom 
8. I want to answer questions during class. often sometimes seldom 
9. I want my teacher to help me when I have problems with 

my work. 
often sometimes seldom 

10. I want my teacher to want me to do well in class. often sometimes seldom 
11. I want to work alone instead of in groups. often sometimes seldom 
12. I want to be ready to start class on time. often sometimes seldom 
13. I want to ask the teacher questions. often sometimes seldom 
14. I want my teacher to treat me the same as other students 

in class. 
often sometimes seldom 

15. I want my teacher to be as friendly to me as other 
students in my class. 

often sometimes seldom 

16. I want to work well with other students in class. often sometimes seldom 
17. I want to understand my classwork. often sometimes seldom 
18. In class, I want to help others with classwork. often sometimes seldom 
19. I want my teacher to like all the students in my class. often sometimes seldom 
20. I want my teacher to be fair to all the students in class. often sometimes seldom 
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