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Abstract
This study determined the ecological factors, as perceived by students of high
and low achieving schools that contribute to the academic achievement in Nandi
Central district. We employed causal comparative research design to identity the
cause–effect relationship between school ecology of high and low performing
secondary schools. Random sampling technique was employed to select the
study participants. There were 424 participants. T-test, a parametric statistical
tool was used to compute the mean of the perceptions of students on the aspects
of school ecology in both high and low achieving schools. Secondary schools in
Nandi–Central district have a generally favorable ecology, as rated by students.
The study concludes that low performing schools have a less favorable ecology
compared to the high achieving schools. Thus, school ecology significantly
influences academic performance in secondary school.
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INTRODUCTION
Academic achievement and its predictors have been an important topic of study for educational
researchers and policymakers for many decades. It remains a subject of research why students of
the same intellectual capacity and potential perform differently under different conditions. These
researchers have contend that a number of individual-level and school structural variables are
consistently connected to academic performance, and school commitment (Battistich, Solomon,
Kim, Watson, & Schaps, 1995), school involvement (Brown & Evans, 2002; McNeal, 1995),
school attachment (Crosnoe, Johnson, & Elder, 2004; Johnson, Crosnoe, & Elder, 2001), and
school climate (Dupper & Meyer-Adams, 2002; Goldsmith, 2004; Lee & Bryk, 1989). Feuerstein
(2000) concluded that although both individual-level and school structural variables affect
academic performance, the process by which this effect occurs complicated.
This study sought to find out the ecological (physical aspects of the learning
environment) factors, as perceived by students of high and low achieving schools that contribute
to the academic performance in Nandi Central district. The school climate – student performance
has been well-grounded in the research (Freiberg, Driscoll, & Knights, 1999: Hoy, & Hannum,
1997; Kober, 2001; Loukas, & Robinson, 2004; Norton, 2008; Shindler, et al., 2004). Most
school administrators do not take seriously matters of school ecology. Likewise few would
endorse neglecting the quality of the ecology at one’s school, yet the minority of schools have
systematic approaches to promoting or maintaining the quality of their climate. in most instances
the underlying reasons for this careless approach to ecology is that it is often misunderstood
and/or viewed as ecology is that it is not well understood and/or is viewed as a discrete
consideration - unrelated to such things are pedagogical practice, achievement goals, curriculum,
and teacher development. When school ecology is defined narrowly, it can appear as a relatively
independent factor. However, when the general picture is brought in mind, it becomes clear that
it relates to the whole. In their research on urban public schools, Jones et al. (2003) found that all
of the various aspects of ecology were correlated to one another at most schools. Where one
variable on the physical aspects of the school was found to have an effect, the others had a
simultaneous effect as well. For instance, in the event that a variable such as discipline was
found to be high, a variable such as student interaction was also simultaneously high. These
results and others emphasize ecology as an important element in any schools’ effort toward
successful achievement.
LITERATURE REVIEW
Sporadic and often inconclusive information exists in the literature concerning regarding the
impact of ecology on students. Therefore, the need exists for current data either in support or
otherwise the perspective behind this discourse (Tanner & Lackney, 2006). In the twentieth
century Alexander and coworkers (1977) and Sommer (1969) made significant contributions to
this field, with Sommer focusing on personal and social distance and Alexander addressing
design classifications and their relationships to people, towns and regions, and the global
environment.
A high-density school influences achievement negatively. The concept of density may be
perceived through psychological implications by studying territoriality of place, according to
Banghart and Trull (1973). It is a fact that students are dependent on the environment for
psychological and sociological clues and always interacting with the physical environment. Since
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the school is a social system within the general school climate, social distance as it relates to
crowding and density is a function of school design making (Tanner & Lackney, 2006).
According to Castaldi (1994), the architectural design of student circulation space has an
obvious influence on the educational function of a school building. Space in a room delivers a
silent message to students, where the flow and shift of distance between people is large part of
the communication process (Duncanson, 2003; Hall, 1959). Fiske (1995) indicated the need for
rethinking all aspects of the structure of schooling, including the design of school buildings and
other physical aspects of the learning environment. When students attend a school designed with
the needs of the students in mind, they notice it and demonstrate a more natural disposition
toward respectful behavior and a willingness to contribute to the classroom community (Herbert,
1998).
The need exists in architectural design for the development of spaces that engage,
challenge, and arouse. Brain-compatible learning requires much more interaction with the
environment than current facilities allow. Taylor and Vlastors (1975) suggest that educational
architecture is a “three-dimensional textbook.” This means that the learning environment is a
functional art form, a place of beauty and a motivational center for learning. Their research
indicates that the architecture of learning environments can kindle or subdue learning, aid
creativity or slow mental perception.
The presence of natural light in classroom has received attention from several
researchers. An intensive research effort was completed in 1999. In a controlled study of over
21,000 students in California, Washington and Colorado, the Heschong Mahone Group (1999)
found that students with the most daylight in their classrooms progressed 20 percent faster on
mathematics and 26 percent faster on reading tests over a period of one year than students having
less daylight in their classrooms. Similarly, students in classrooms having larger window areas
were found to progress 15 percent faster in mathematics and 23 percent faster in reading than
students occupying classrooms with well-designed skylights, those diffuse daylight throughout
the room and also allow teachers to control the amount of light, also progressed significantly
faster than students in classrooms without natural light.
We also identified another window-related effect, in that students in classrooms where
windows could be opened were found to progress 7-8% faster than those with fixed
windows. This occurred regardless of whether the classroom also had air conditioning.
These effects were all observed with 99% statistical certainty (Heschong Mahone Group,
p.3)
. . . From this study, we have made a number of important findings: We found a
uniformly positive and highly significant correlation between the presence of daylighting
and student performance in all three districts. We found that daylighting, provided from
skylights, distinct from all the other attributes associated with windows, has a positive
effect. (p. 62)
However, not all research favors natural light for learning environments. For example, Romney
(1975) studied how windowed and windowless environments affected rote learning tasks,
concept learning tasks and perceptual tasks of sixth grade students. No significant relationship
was found to exist between the absence and presence of windows on rote learning or perceptual
tasks.
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Outdoor learning environments have become more popular as curriculum innovation
seeks to involve students in the study of ecology and greener environments. Often overlooked
considerations for schools include the design and development of green areas, natural quiet
areas, and play areas. The developing interest in outdoor learning brings the design of outdoor
rooms into focus (Freeman, 1995).
Weinstein (1979) stated that experience has convinced most people that noise can
interfere with performance of intellectual tasks, yet research has produced inclusive and often
contradictory results on this topic. Acoustics may be a factor in preventing appropriate sound to
travel to students. Since Weinstein offered her commentary, more attention has been given to
the acoustical environment and a growing body of performance research confirms that many
students cannot hear clearly and comfortably in class. School buildings are filled with many
different sounds from many different sources. Classroom acoustics are based on three factors:
ambient noise level, reverberation time (RT), and the signal-to-noise ratio (S/N). Ambient noise
is background noise. Examples include the hum of the heating system, cars passing by, and other
students whispering. Reverberation time (RT) is defined as the interval needed for a sound
introduced into an environment to reduce its intensity once the sound is turned off. The
association between signal and noise is the S/N ratio (Day, 1999). Schools frequently have hard
floors, concrete walls, high ceilings, windows and chalkboards, all of which cause a long
reverberation time (Scott, 1999). Other factors at school that cause noise are playgrounds,
corridors, ventilation systems, scraping of chairs, doors slamming, people’ voices, and passing
traffic (Day, 1999).
Signals are what people desire to hear; noise interferes with this desire. The signal should
be stronger in intensity than the interference noise. In a classroom with an above-average
acoustic design, students with no hearing impairments understood 71 percent of what the teacher
said. However, students with hearing impairments only understood 48 percent of what was said
by the teacher (Day, 1999). Cohen and Lezak (1977) concluded that human energy and
efficiency decline due to unwanted noise.
Thermal environment or climate control is another environmental factor that has been the
topic of several studies. The comfort index strongly influences the physiological state of the
student. A comfortable temperature of 72 degrees Fahrenheit requires a relative humidity of 60
percent. As the temperature of the air rises, the humidity should decrease to maintain comfort
level (Castaldi, 1994). In a survey conducted by McDonald (1964), teachers were asked what
effect air conditioning had on their attitudes, work classification and classroom conditions. Of
the teachers surveyed, 28 percent reported improved grades, 38 percent reported a willingness to
do more work and 85 percent reported that their students showed a greater ability to concentrate
when functioning within an air-conditioned environment.
McCardle (1966) conducted a study involving forty matched pairs of sixth graders. His
study showed that pupils in a thermally controlled room committed significantly fewer errors on
conceptual learning tasks than those in the room with no thermal controls. Curtis and Stuart
(1964) showed that the gain of student achievement in climate-controlled facilities was superior
to those in non-climate-controlled schools. Chan (1980) found that students in schools that were
air-conditioned scored significantly higher, at the 0.05 level on the vocabulary section than
students in non-air-conditioned buildings.
METHODOLOGY
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This study employed causal comparative research design (ex post facto) to attempt to identity the
cause–effect relationship between school ecology of high and low performing provincial
secondary schools in Nandi–Central district of Kenya and academic achievement of students at
Kenya Certificate of Secondary Examination (K.C.S.E.). In this design, the cause –effect linkage
is made logically as the research process proceeds as follows: it focuses on the effect and then
asks what might be causing that effect, and lastly, attempts to identify and substantiate a
plausible connection between the effect and its cause (Gay, 1996). The design requires an
identification of a criterion group, which is composed of people who have been observed,
judged, or who describe themselves as possessing a certain characteristic that differentiates them
from others, and examination of the possible causes for these differences. Kafui (2005) posits
that causal-comparative studies are important in education because several educational variables
cannot be manipulated and be used for experimental research. Descriptive research analysis was
also employed in this study. Fraenkel and Wallen (1993) posit that descriptive analysis involves
asking a large group of people questions about a particular issue and drawing conclusions.
In this study, negative and positive school climate were presumed to have already
occurred, therefore, data was collected and analyzed retrospectively to establish their
relationships or associations and meanings in relation to academic performance of students at the
K.C.S.E. level.
Sample Size and Sampling Techniques
Purposive sampling technique was used to identify both the high and low performing schools
based on the KCSE examination results of the selected schools. Out of the eight provincial
secondary schools; four were reported to be high performers while the other four were poor
performers in national examinations for the last five years. The high performing schools in this
study were those whose examination mean scores recorded over the last five years to be above
7.0 with a mean grade of C+ and above, while the low performing schools were those whose
mean scores were 6.9 and below, with a mean grade of less than C plain in the same period.
Cluster sampling technique was used to involve all the eight schools. The schools
selected were of the same category in the sense that they were all provincial secondary schools.
Student respondents were selected randomly from forms three and four classes. The two classes
were selected to represent the student population because they were assumed to have stayed in
those schools for a relatively longer period than the rest of the students and were deemed better
placed to give more reliable information. Simple random sampling technique was employed to
select the student participants. Three students were randomly selected from every row in each
class. The sample in this study comprised of 424 form three and form four students in four
provincial boys’ secondary schools, three girls’ secondary schools, and one mixed sex secondary
school.

Research Instruments
A questionnaire was used in this study. The questionnaire was modeled on the four-point scale
numbered 4, 3, 2 and 1. The points represented the following responses: 4-Agree, 3-Tend to
Agree, 2-Tend to Disagree and 1-Disagree. These points represented the extent of agreement or
disagreement by the respondents on the statements that were listed in the questionnaire. The
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respondents were asked to tick in the box that provided the point that corresponded with the
description that best suited his or her view. These tools sought information to rate their schools
on each of the items regarding to their perception of school ecology prevailing in their respective
schools.
Development of the Research Instruments
The researchers designed a questionnaire intended for use in this study. The statements that
characterize each dimension of school ecology were patterned after the instrument that Halpin
and Croft (1963) constructed called the Organizational Climate Descriptive Questionnaire
(OCDQ). It contained sixty-four Likert–type items that were assigned to eight subtests delineated
to factor–analytic methods. Four subtests dealt with the characteristics of the group and the other
four dealt with the characteristics of the principal as a leader. From the scores of these eight
subtests, they then constructed for each school a profile, which determined the relative position
of the school on the open to closed intensity scale. In the present study, the questionnaire
contained 10 items. It was divided into two sections: section A dealt with demographic profile of
the respondents and section B dealt with ecology of the school.
Reliability of the Instrument
To test reliability, a pilot study was conducted in three provincial secondary schools; one girls’
secondary school, and two boys’ secondary schools in the neighboring Nandi-North district. A
reliability analysis was done to test whether each item stated in the questionnaire yielded the
desired and consistent outcome (Gay, Mills & Airasian, 2006).
Cronbach’s Alpha coefficient was obtained to estimate the internal consistency of items.
A reliability coefficient of greater than 0.635 was obtained. The results of the pilot study were
used to test the reliability of the questionnaire in order to establish the extent to which it was able
to elicit the desired information. The instrument was reliable as the coefficient of reliability was
found to be greater than 0.60 in the sub-scale that was being studied namely: ecology. A
coefficient of reliability of .60 was considered good enough in this study.
Data-Gathering Procedures
During the pilot study, the researchers administered the research instrument to three leading
provincial secondary schools in the neighboring Nandi –North district. Two of these schools
were Boys’ schools and one Girls’ school. In the actual study, all the eight provincial secondary
schools in Nandi-central district participated in the study: three Girls’ schools, four Boys’
schools and one mixed gender secondary school.

Statistical Treatment of Data
The data collected was encoded and analyzed using Statistical Package for Social Sciences
(SPSS). Descriptive and inferential statistics were employed. Descriptive statistics delved mainly
on the students’ perceptions on the school climates prevalent in the provincial secondary schools
in Nandi-Central district. Comparisons of school climates of both high and low performing
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secondary schools in Nandi Central district were made to establish the influence of school
ecology on academic achievement. T-test, a parametric statistical tool, was used to compare
mean differences of the perceptions of students on the aspects of school ecology under study in
both the high and low performing schools. A t-test was used to determine whether two means
were significantly different at selected probability levels (Gay, Mills, & Airasian, 2006). The
level of significance was set at 0.05 in this study.
RESULTS AND DISCUSSION
This study investigated students’ perception on school ecology; it also tested the null hypothesis
that there was no significant difference between the school ecology of high and low performing
provincial secondary schools and academic performance in Nandi-Central district.
The following scale of interpretation was used
3.50-4.00
2.50-3.49
1.50-2.49
1.00-1.49

agree/high rating
tend to agree/ average rating
tend to disagree/ low rating
disagree/ very low rating

Ecology
Students’ Perception of Ecology
There were 10 items on the questionnaire for students that addressed the aspect of school
ecology. Table 1 shows the mean ratings on ecology as perceived by the students in all the eight
provincial secondary schools covered by the study.
Table 1: Students’ Mean Rating on Ecology
Statements
In this school there are adequate physical facilities such as classrooms, laboratories and library.
Repairs and maintenance of school buildings and facilities are undertaken promptly.
The furniture and other facilities and equipment are adequately provided by the school.
The school is well planned and appropriately located with adequate room for future expansion.
Vandalism and graffiti on walls and toilets is not a common feature in our school.
The school compound is neat, decorated and well organized with beautifully manicured lawns.
The Lighting system and ventilations are in good working condition.
The buildings are safe, equipped with fire – fighting equipment with clear exit points in case of an
emergency.
The school is located in a serene environment away from noise or any form of disturbance.
The school surrounding is conducive for learning
Ecology (overall mean)

Mean
2.9835
2.7311
2.9528
3.1651
2.8656
3.1392
2.9717
3.2600

Std. Dev.
1.19780
1.20808
1.13930
1.17946
1.22748
1.12860
1.27687
1.06361

2.6038
2.7925
2.9464

1.25047
1.2848
0.71679

Students in all the schools studied rated their schools’ ecology as favorable, recording an overall
mean of 2.9464. Students’ rated their school buildings as being generally safe, equipped with fire
fighting equipment and with clear exit points in case of emergencies, recording an overall mean
of 3.2600. Students also reported that their schools were appropriately located in quiet and serene
environments, recording an overall mean rating of 3.1651 and that their school compounds were
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well kept, recording an overall mean rating of 3.1392. Students also rated favorably their schools
as being well planned and appropriately located with adequate room for future expansion,
recording an overall mean rating of 3.1651.
Generally, the ecology in all the eight provincial schools was rated by the students as
favorable. The physical infrastructure in all the schools was perceived by the students as being
favorable and therefore, ideal for learning. These schools were fairly safe and conducive for
learning.
Ecology
Differences in ecology as perceived by the students
Table 2 illustrates test of differences on students’ ratings on ecology between high and low
performing schools. The test obtained a t-value of 8.923 with p-value of 0.000, which is less than
the set significance level of 0.05, indicating that there was a significant difference between the
ecology of the high and low performing provincial secondary schools in Nandi-Central district as
perceived by students.
Table 2: Test of Differences on Ecology Between High and Low Performing Schools (Students’
Ratings)
Performance category
Ecology

High performing schools
Low performing schools

Independent samples test
Levene’s Test
for Equality of
variances
F
Sig.
Ecology

Equal
variances
assumed
Equal
variances
not
assumed

44.326

.000

N

Mean

Std. deviation

Std. error mean

214
210

3.2298
2.6576

.52811
.76787

.03610
.05299

t-test for equality of means

T

Df

8.953

8.923

95% confidence interval
of the difference
Mean
difference
.57213

Std. Error
difference
.06390

Lower

Upper

422

Sig.
(2-tailed)
.000

.44653

.69774

369.859

.000

.57213

.06412

.44605

.69821

This implied that high performing schools had a better ecology than their counterparts in the low
performing schools as indicated in their average overall mean ratings of 3.2298 and 2.6576 for
high and low performing schools, respectively.
Table 3 shows comparisons of means of specific items on ecology as rated by the
students in the high and low performing schools. Students in high performing schools reported
fewer cases of vandalism and graffiti on walls and toilets in their schools, recording a high mean
rating of 3.5187 compared to low performing schools who recorded a mean rating of 2.2000. The
lighting system and ventilations were also reported to be in good working condition in high
performing schools recording a mean rating of 3.4953 as opposed to a mean of 2.4381 recorded
in low performing schools. The buildings in high performing schools were also reported to be
safe, equipped with fire fighting equipment and had clear exit points in the event of emergencies,
recording an average rating of 3.3568 compared to a mean of 3.1619 for low performing schools.
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Table 3: Comparison of mean ratings on ecology of high and low performing schools as
perceived by the students
Statements

In this school there are adequate physical facilities such as classrooms, laboratories
and library.
Repairs and maintenance of school buildings and facilities are undertaken promptly.
The furniture and other facilities and equipment are adequately provided by the school.
The school is well planned and appropriately located with adequate room for future
expansion.
Vandalism and graffiti on walls and toilets is not a common feature in our School.
The school compound is neat, decorated and well organized with beautifully
manicured lawns.
The Lighting system and ventilations are in good working condition.
The buildings are safe, equipped with fire fighting equipment with clear exit points in
case of an emergency.
The school is located in a serene environment away from noise or any form of
disturbance.
The school surrounding is conducive for learning.
Ecology (overall mean)

Means
High
performing
3.0037

Low performing
2.9619

2.9299
3.1028
3.5421

2.5286
2.8000
2.7810

3.5187
3.4766

2.2000
2.7952

3.4953
3.3568

2.4381
3.1619

2.6916

2.5143

3.1822
3.2298

2.3952
2.6576

From these mean ratings, students in high performing schools had a more favorable ecology as
perceived by students compared to their counterparts in the low performing schools. These
findings concur with studies conducted by Cash (1993) who found that high achievement was
associated with schools that were air conditioned, enjoyed less noisy external environments, had
less graffiti on walls and classroom, and furniture and students’ lockers were in good state of
repair. In this study, repairs and maintenance of school buildings and facilities were undertaken
promptly in high performing schools recording a mean rating of 2.9299 compared to 2.5286
mean rating recorded by low performing schools.
CONCLUSIONS AND RECOMMENDATIONS
Provincial secondary schools in Nandi–Central district have a generally favorable ecology, as
rated by students. The study also reveals that low performing schools have a less favorable
ecology compared to the high performing schools. Thus, school ecology significantly influences
academic achievement in secondary school. From this study, we conclude that physical
characteristics of the learning environment do affect academic achievement and that it is
important for educational decision makers, school boards and planners to consider the design
classification as discussion in the study.
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