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Abstract
A growing body of research has established that there is a link between building conditions and
students' academic performance--if the condition of the school facility is good the academic scores of
students are likely to be higher than those schools that are in a bad state. However, there have been no
previous studies into the relationship between building condition and students' attainment in
countries like Jamaica; countries that are tropical, and have fast rising populations, low GDP,
and where a poor performing economy is the norm. The aim of the study was to examine the
findings of previous researchers to determine if the same variables they found that were impacting
student attainment were also affecting the Jamaican education system in light of some of the students’
low academic performance. The sample was 83 public high schools that offered Mathematics,
English Language, Principles of Business, Principles of Accounts, Social Studies and Visual
Arts. The survey instrument used was based on that developed by Cash (1993), however it was
modified to accommodate the Jamaican context. After pilot testing, the high school principals
were given the revised Commonwealth Assessment of Physical Environment (MCAPE) to assess
building conditions. Their assessments were validated via a number of visits. Student
achievement was measured by final examination scores collected from the Ministry of Education
and derived from Caribbean Secondary Education Certificate Examination (CSEC) results. The
variables were analysed using descriptive statistics, non-parametric tests, and multivariate analysis
which were used to address the research questions. The important findings were that eight of
seventeen variables relating to school facilities showed strong, and usually statistically
significant at p < .05, correlations with attainment as did five of the six variables relating to noise
generating facilities. There was an unexpected finding with regards to building age: an original

contribution to knowledge of this research is that, contrary to studies in developed economies, it
ii



is older schools in Jamaica that tend to be in better condition; a finding school principals attribute
to the assistance of Past Student Associations. The main issue now facing the Jamaican
education system is that students’ academic performance are extremely low overall. This has
challenged school administrators to determine the cause with a view to correcting this problem.
This research will aid in solving the problem by highlighting possible factors that are associated
with poor performing schools in Jamaica. The findings of this research will help to address built
environment related problems in the education system. The research suggested other areas that
could be researched and therefore can be used to determine the design and maintenance needs that

have the greatest impact on the learning process.
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Chapter 1

Introduction

Background

In spite of numerous interventions from government, communities, and donor agencies

the Jamaican education system continues to underperform. The poor performance was

highlighted in the report of a task force commissioned by the former Prime Minister of Jamaica,

Percival James Patterson. The 14-member Task Force on Education Reform (TFOER) prepared

an action plan consistent with a vision to create a world-class educational system, capable of

generating the human capital necessary for Jamaican citizens to compete in the global economy

(Davis, 2004). The TFoER revealed several noteworthy, achievements including:

National curricula and standardized testing programmes at the primary and secondary
levels.

The provision of a space in public primary level schools for every Jamaican child 6-
11 years, as well as a space at the secondary level for more than 70% of children 12-
16 years.

The more than 22,000 teachers, some 80% of whom are trained, who continue to
provide yeoman service, despite the many challenges.

The more than 12,000 persons who provide voluntary service by serving on school
boards.

The thousands of parents who support schools through Parent/Teachers Associations
and other community groups.

Other support programmes such as school feeding and textbook programmes.

However less savoury facts also came to light that:



e Less than one-third of the children entering Grade 1 were ready for the primary level
education.

e 30% of primary school leavers were deemed illiterate.

e Only 20% of secondary graduates had the requisite qualifications for full employment
or entry to post-secondary programmes.

The Annual Progress Report on National Policy Goals in 2003 revealed that:

e Only 25% of students left Gradell with a pass in Caribbean Examination Council
(CXC) English Language.

e Only 17% left with a pass in Caribbean Examination Council (CXC) Mathematics.

e Only 65% of adults are functionally literate with 15% at the basic literacy level and
that 20% of adults are illiterate.

With respect to buildings the task force report also revealed the following:

e 20% of school buildings needed major repairs and a further 38% needed minor
repairs.

e Less than 50% of schools had adequate toilet facilities for students.

e Over 50% of all schools do not have a security fence or wall at the perimeter.

e Nearly 20 % of pupils needed seating and writing surfaces.

e Schools require specialist facilities such as science laboratories, libraries and secure
computer storage.

e There was inadequate classroom space to allow for different teaching options
including mixed ability groupings, as well as inadequate staffrooms,
administrative/office space, sick bays and limited facilities for the physically

challenged.



¢ Inadequate ventilation, lighting, water supply, sanitary facilities and facilities for play
areas and co-curricular activities are not provided in many private and public schools;
there is a lack of a clean green environment.

Based on the information garnered from the Task Force on Education Reform (TFoER),
underperforming students suffer from inadequacies in the physical facilities of schools that were
assessed. This researcher therefore investigated whether the conditions of school buildings
impacts the level of attainment of high school students in Jamaica. The researcher believes that
this thesis is timely and necessary as the Jamaican educational system underperforms in spite of
numerous interventions from government, communities, and donor agencies. Moreover the
system is now said to be in transformation mode. This thesis aims to improve the body of
available information that government and administrators can use to make informed decisions
that will influence the transformation process. The poor performance was alluded to in this
quotation from the former Prime Minister, Bruce Golding in his budget debate presentation of
April 20, 2010: “Over 70% of the students who leave school at age 16, numbering some 38,000,
have passed less than three subjects; 28,000 not even one” *

In a Gleaner? article by Reid (2012), focus was placed on psychosocial assessments
conducted on almost 6000 students who had failed the Grade Four Literacy Test four times and
conclusions were drawn that their ability to learn is being hampered by environmental and other

social factors. The findings from the assessments revealed that more than 80 per cent of the

'Budget debate presentation Tuesday April 20, 2010 by the Hon. Bruce Golding, M.P. Prime Minister available at
http://www.japarliament.gov.jm/attachments/419 Budget%20Debate%202010-
2011%20by%20the%20H0on.%20Bruce%20Golding.pdf

% The Gleaner Company Ltd is a newspaper publishing enterprise in Jamaica. Established in 1834 by Joshua and
Jacob De Cordova, the company's primary product is The Gleaner, a morning broadsheet published seven days each
week.


http://www.japarliament.gov.jm/attachments/419_Budget%20Debate%202010-2011%20by%20the%20Hon.%20Bruce%20Golding.pdf
http://www.japarliament.gov.jm/attachments/419_Budget%20Debate%202010-2011%20by%20the%20Hon.%20Bruce%20Golding.pdf

failing children were experiencing difficulties learning, not because they cannot learn, but
because of external factors beyond their control. "It should also be assumed from assessment
findings that with the majority of students, family and community; social and physical
environments are additional forces impacting their students' performance.” (Alternative
Secondary Transitional Education Programme [ASTEP] summary provided by the education
ministry). Education Minister Ronald Thwaites described the results as a tragedy. "I'm not
surprised at these figures.” “It confirms [previous] observations.”

Though the population for this assessment was primary school students, the researcher
believes it is important to note that even at this level environmental factors, which would include
the physical infrastructure of some of the schools, were highlighted as a contributing factor to the
continued poor performance of students.

Introduction

The Jamaican education system was instituted to provide education for its citizens. It is
expected that the system will provide adequate training that will facilitate Jamaican citizens
operating and competing effectively in a global environment. Reviews by the Task Force on
Education Reform and Vision 2030 for Jamaica (Planning Institute of Jamaica, 2009) have
revealed that the education system is failing with less than 25% of students leaving secondary
school with two subjects or less. One of the key problems identified is the less than desirable
state of the physical infrastructure, particularly school buildings. School buildings are designed
and constructed to house educational operations for staff and students. However, in some cases,
buildings have suffered from poor maintenance systems and natural disasters, particularly
hurricanes. These factors have left some buildings in a poor state of repair and continue to cause

discomfort to students and staff. The state of the disrepair of many of these buildings and other



facilities is suspected to be hindering the performance of Jamaican students, which has been the
case with many other developing countries.

Beynon (1997) citing Heyneman & Jamison (1980) reported that research has provided
evidence to support the theory that a low level of learning among children in developing countries
can be partly attributed to poor and inadequate facilities. Beynon (1997), also stated that “the
overall conclusion, which is being reinforced as new research results come in, is that while school
building and furniture do not teach (parents, teachers, textbooks and supplementary learning
materials do) soundly built, maintained and adequately furnished and equipped buildings have a
profound positive effect on both participation and achievement.” (p. 22). Research conducted in
Nigeria and India also concluded that facilities like buildings, separate classrooms and student’s
desk determine the organisation of the teaching/ learning activities and that these factors do
influence the learner’s achievement. Fuller (1990) also concluded after his review of numerous
international research on environment and building that physical facilities are important.

In The United States and United Kingdom previous studies have examined the impact of
building condition on students’ attainment and behaviour. One such study was done in the United
States by Cash (1993) which was replicated at least four times. The results of the studies have
shown that poor building conditions affect students’ performance. The rationale supporting this
thesis was that school buildings that are in good condition should facilitate good academic
performance from students. Therefore it is expected that students would perform at a lower
standard as the condition of the school building worsens and that poorly maintained buildings are
hindering the performance of students. Consequently, | have undertaken this research to
determine if the variability in school building conditions in Jamaica is associated with the

performance of our students. | have adopted a structural approach in doing this thesis even before



exploring the literature. In addition, inadequate information was found locally relating to the
topic of this thesis. The approach taken by this research was employed because of the limited
documented evidence of building condition, which includes poorly maintained and modified
buildings.

International studies, predominantly in the USA and the United Kingdom have identified
that a strong relationship exists between the condition of educational facilities and student
academic achievement and behaviour. Does this relationship also apply in the Jamaican context?
If so, what is the extent of this link? What accounts for this link and what other unique factors
may be affecting the performance of the Jamaican student? This thesis attempted to answer these
questions. The thesis was motivated by the poor state of some educational facilities, less than
desirable academic achievement of students and the increase in behavioural problems in high
schools in Jamaica, all of which present challenges for the education system. The ultimate
objective of this thesis was to determine if there were any differences in student’s performance
based on variability in building condition. In so doing, a body of knowledge would be developed
that would be applicable to the Caribbean in general and specifically to the Jamaican context. Itis
hoped that the findings from this research will play a major role in the transformation of the
education system which is now underway.

Structure of the Thesis

This thesis comprises six chapters following this introductory chapter. Chapter two provides a
critical review of the key studies into building condition, student’s attainment and their behaviour and
identifies gaps in the existing body of knowledge. The first part of chapter two discusses the
background theory behind this thesis, focusing particularly on defining and explaining concepts such

as building condition, student’s attainment and their performance. Next, chapter two provides a



critical review of research that has been conducted into building condition. This is followed by
sections that outline specific elements relating to building conditions and performance requirements of
buildings. The specific elements of building design to be discussed in the thesis are presented next,
highlighting gaps in knowledge and identifying areas for further research. The following section
presents literature related to the condition of the facility especially as it relates to the grounds and the
furnishings. Literature related to the studies on student behaviour is outlined next. The impact of
leadership on school facilities is discussed in the following section and definitions of Facilities
Management are presented in the next section. Chapter two concludes with a discussion on the
evolution of the Cash Model that was utilised as a basis for this research.

Chapter three gives an account of the methodology used to conduct the study including the
types of research and the research design employed. It describes the populations studied, lists the data
collected for analysis, describes the pilot study, the modifications made to the Cash Model in order to
contextualise it for Jamaica and the administration of the modified questionnaire. Chapter four gives
an analysis of the data collected on school population, school age, structural variables (those referring
to design) and cosmetic variables (those referring to condition) used in the research. Chapter four
concludes with an analysis of qualitative data collected on non-facility related factors that may also
affect student attainment, as well as a verification of the questionnaire results by site visits.

The findings of the thesis are presented in chapter five, specifically those relating to building
age, school design and structure, and building maintenance and cosmetic variables. In addition,
attempts to rank the significance of variables on each classroom subject are discussed giving the
significance of independent structural variables and cosmetic structural variables respectively. A
discussion of the findings of the effect of socio-economic factors including the impact of school

alumni on building condition is also presented. In addition, chapter five discusses the findings of the



thesis and specific conclusions are given. Contributions of this thesis to the body of knowledge on
Facilities Management in Jamaica are listed. The chapter ends with a discussion of the limitation of
the thesis.

Chapter six makes specific recommendations based on the findings of the research that
addresses standards and building design and maintenance, strategic planning for school facilities,
facilities audit, proposed institutional framework, regulations and inspections and training. The thesis
ends with overall recommendations.

Figure 1.2 shows the structure of the thesis which apart from the background to the study
includes five sections, the literature review, a description of the research methodology employed,
analysis of data from site visits and statistical analyses, findings and conclusions and

recommendations and implementation strategy. See Appendix A for a summary of acronyms.



Chapter 2 Literature
Review

Chapter 3 Research
Method

Chapter 4
Site Visits and Statistical
Analysis

Chapter 5
Research Findings and
Discussion

Chapter 6
Recommendations and
Implementation Strategy

Figure 1:1. Structure of Thesis.

Setting

Jamaica is an island of the Greater Antilles, 234 kilometers (145 mi) in length and as
much as 80 kilometers (50 mi) in width, amounting to 11,100 square kilometers (4,300 sq mi).
As seen in figure 1.1, Jamaica is situated in the Caribbean Sea, about 145 kilometers (90 mi)
south of Cuba, and 190 kilometers (120 mi) west of Hispaniola, the island comprising the

nation-states of Haiti and the Dominican Republic.
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Figure 1.2. Map of Caribbean and Jamaica.

Source: http://en.wikipedia.org/wiki/Jamaica

Jamaica has a population of almost 2.8 million and is ranked third among 75 countries as
a natural disaster hotspot (Dilley, Chen, Deichmann, Lerner-Lam & Arnold, 2005).
Challenges in the Education System

The Caribbean Secondary Education Certificate (CSEC) is one of the major mechanisms
for certifying students at the secondary level within the Caribbean region. But trend analysis,
based on data from the Caribbean Examinations Council (CXC), has shown an inverse
relationship between student registration and performance. In addition to the students who fail
the examination, there are a significant number of students who register for, but do not sit the
examinations. The Task Force on Educational Reform Report (Davis, 2004) identified a target
for 2015 of approximately 60% of students in the age cohort passing at least five subjects in the

CSEC exams inclusive of Mathematics and English.
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There is, however, concern regarding the country's ability to meet this target considering
that at present we are only achieving 19%. In addition, the 2012 CSEC examination result
showed a decline in performance.

Education Minister, Ronald Thwaites, has described the performance of students in the

most recent Caribbean Secondary Education Certificate (CSEC) examinations as

shocking. Thwaites, who read out overall performance in Mathematics and English

Language, said the country will have to confront the “critical statistics” which point to a

decrease in the percentage of pupils who pass the exams.

He said 46 per cent of the students passed English Language, a result which he
called shocking when compared with a pass rate of 63.9 per cent last year.

The minister said 31.7 percent of students who sat Mathematics attained passes, a
slight decrease from 33.2 per cent last year.

We are very disappointed in these results.... The country has to come to grips with
these realities.

He said if the performances are to increase the country must seek to properly

educate its pupils at the earliest possible age. (Luton, 2012).

A number of strategies are currently being pursued by the Ministry of Education to
address the problem of low performance. These strategies span early childhood to the tertiary
level of the system. Although moving in the right direction, these strategies are limited in scope.
Since the establishment of the National Education Inspectorate only approximately 30 schools to
date have been inspected. Moreover, the report does not give much attention to the physical state

of school facilities.
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The issue of low performance at the secondary level is a complex problem which requires
a multi-disciplinary approach and should be analyzed within the context of ‘a systems
approach’. For that reason, the entire education system should be reviewed as a whole
consisting of several parts with a view to understanding how each part impacts the other.
A holistic, profile-driven, seamless approach is being proposed. The aim is to establish a
relevant, high-quality, seamless education model, which is responsive to the needs of all
students. The seamless element of the model is critical to support easy transition of our
students from one level of the system to the next in the pursuit of lifelong learning, while
the profile-driven characteristic is geared towards achieving desired student outcomes
(Reid, 2011).2
The TFoER stated that “School capacity and the state of the physical plant require
rationalisation, upgrading and expansion to internationally accepted standards with the needs of
learners at the core.” (Davis, 2004, p. 14). International studies, predominantly done in America
and the United Kingdom, have identified a strong correlation between the condition of
educational facilities and student academic achievement and behaviour. The researcher thought
that a similar correlation also applied in the Jamaican context, allowing for other intrinsic
Jamaican factors that may be affecting the performance of students. The poor condition of
school buildings is more prevalent in developing countries. Beynon (1997) cited a pilot survey
that was jointly undertaken by UNESCO and UNICEF of school conditions in the least
developed countries (LDCs). The survey revealed that the physical conditions of the schools

were deplorable. There were instances where the sanitary facilities were unusable due to a lack

® Excerpt of an article by Mr. Ruel Reid, chairman of the National Council on Education. Mr. Reid is also Principal
of Jamaica College.
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of or insufficient cleaning, which was a condition prevalent in both urban and rural areas across
one third of the countries surveyed. The poor conditions extended to schools that would be
considered as modern, equipped schools, where they lacked piped water, electricity, first aid Kits
or even a canteen. It was also noted that over one third of the classroom in several countries had
poor ventilation or lighting. Earthman et al. (1995) also found that a number of the classrooms
had insufficient lighting and ventilation due to insufficient windows or poorly designed and
constructed buildings.

According to school heads in many of the least developed countries surveyed, 40% or
more pupils attended schools that were in need of significant repairs or complete reconstruction,
while 60-90% of children in one third of the countries were in schools without regular
maintenance. School heads also reported that the conditions of housing, toilets, classroom
furniture and supplies deteriorated over the last five (5) years (Earthman et al., 1995).

Research Process

The hypotheses that have been evaluated in this research were

e Hj = There is no difference in student attainment between new schools,

average aged schools, and old schools;

e H,=There is no difference in student attainment between schools with

differences in cosmetic conditions;

e Hj = There is no difference in student attainment between schools with differences in

structural design.

A deductive research method has been used for this research since it facilitated the

development of conceptual and theoretical structures prior to testing through empirical
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observation (Gill & Johnson, 2005). A deductive research method* includes descriptive and
rational research using correlation® and casual — comparative methods using surveys and
questionnaires (Bastic & Matalon, 2004). A theoretical framework has been developed by Cash
(1993) for this research topic which will be discussed in more detail in chapter two. This model
was replicated to suit the Caribbean context, particularly in Jamaica. The following are
limitations of the research:

e The research was conducted in secondary level schools only.

e The building survey questionnaire was administered to principals who do not
necessarily have a background in the built environment. As the survey was self-
administered there may be limitations regarding the objectivity of the data (Cash,
1993).

e There was a lapse in time between the assessment of the building conditions and the
collection of results used to make comparisons.

e It was impossible to identify all the variables that could affect student achievement
and behaviour. This could result in a large error variance and a less significant
correlation in variables of interest.

e CSEC results were the only method used to estimate student attainment.
Achievement in other areas such as sports, art and community service were not

addressed in this thesis.

* Deductive research method entails the development of conceptual and theoretical structure prior to its testing
through observation (Gill & Johnson 2005).

® Correlation is the relationship between two variables with the major interest being the direction and degree of the
relationship (Bastic & Matalon, 2004).
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It was assumed that the survey/research was conducted in a typical school year with no
significant social, political, natural or economic upheaval occurring. This research is cross-
sectional.

Importance of the Research

In his 2010 budget speech, the then Finance Minister estimated that the economy
contracted by 2.7% in 2009 and blamed this on a significant reduction in exports due to the
global recession, as well as weak domestic demand and lower consumption as a result of falling
real incomes, increased unemployment and reduced remittance flows (Shaw, 2010). He
explained that in order to address social ailments such as poverty, high unemployment and a high
crime rate the government is pursuing the Partnership for Transformation, a critical alliance that
embraces the government, private sector, trade unions and academia and which seeks to enhance
social dialogue, create shared vision, identify national goals and build consensus on the actions
that are required for social and economic transformation. As part of this promised
transformation the government has focused on education and training as one of the key issues
that needs to be addressed. The 2010-2011 allocation to the education sector amounted to
14.56% of the national budget at JA$73,367,319,000. Additionally the government has
expanded the School Feeding Programme which has moved from feeding 113,000 students in
2007/08 to a targeted 220,000 students in the fiscal year 2010-2011 (Shaw, 2010).°

The fact that Government has identified education and training as one of the areas on
which focus needs to be placed in order to address the issues of prosperity would suggest that

they recognize the importance of student attainment and their preparation for employment.

® Opening Budget Presentation to Parliament by Honourable Audley Shaw, MP and Minister of Finance and the
Public Service.
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Identification of any factor that would prevent students from performing would be critical
information for government in order to implement interventions. Therefore it would be relevant
for this researcher to identify whether the physical condition of school facilities has an effect on
the attainment of students.
The Researcher

| have been interested in topics related to building construction since 1987 when |
attended the Dinthill Technical High School where | studied building technology. In 1991, |
attended the College of Arts, Science and Technology (CAST) which was later to become the
University of Technology, Jamaica (UTech) and in 1994 graduated with a diploma in quantity
surveying. Subsequently, 1 worked with general building contractors for three years, while
studying part-time to gain a degree in construction engineering and management studies. After
completing my first degree, | gained a Master of Business Administration (MBA), at the
University of New Orleans in 2002. With my educational background in building construction
and experience with the physical facilities at institutions, | began exploring the possibility of
doing research on school conditions and students’ attainment.

| have been a Senior Director at the UTech since 2002, where my responsibilities include
preparing and maintaining an environment that facilitates learning. Prior to working at the
university, | worked with a private company that had won many government contracts through
tendering for the renovation and restoration of several public school buildings including primary,
all-age, secondary schools, and universities. My work experience and my desire to improve the
plethora of building-related problems that challenge the Jamaican education system have been
sharpened by years of experience with school buildings and facilities and especially after reading

the TFoER that was made available to the public in 2004.
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In 2005 after searching for a research program in which to to participate, I came upon the
Sheffield Hallam University, Doctor of Business Administration in Facilities Management that
facilitated research into the built environment and students’ performance by using students’
academic scores and behavioural patterns as measures. This study actualizes the desire to
investigate the impact of built environment and students’ attainment in the Jamaican system.
History of the Education System in Jamaica

The history of education in Jamaica is intertwined inextricably with the island’s colonial
past. Before emancipation in 1834 there was no formal education system. Only the sons of white
colonists were educated. They were sent back to England for training or privately tutored. There
were a few schools founded by Christian missionaries that would accept coloured students, but
the curriculum was centred mainly on “religion and the virtues of submission”
(StateUniversity.com, 2014). Education for girls was not heard of at this time and it was not
until 1770 when Wolmer's Free School initiated a modified curriculum for girls that was
designed to prepare them for running a home or for employment as seamstresses and
mantuamakers.” (StateUniversity.com, 2014).

After the abolition of slavery in 1834, missionary societies “developed a system of
elementary education for the newly freed slaves” (StateUniversity.com, 2014). Schooling
focused on preparing children “for eventual employment as estate workers”
(StateUniversity.com, 2014). The curriculum was elementary and consisted of “reading, writing
and arithmetic with some religious training and occasional geography and history instruction. In
addition, boys were given training in agriculture and other manual arts, and girls received lessons
in sewing and domestic science” (StateUniversity.com, 2014). “This system was taken over by

the colonial government beginning in the 1860s” (StateUniversity.com, 2014).
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As the relative number of British people in Jamaica began to decrease, it became
necessary to move native Jamaicans into certain intermediate occupations, and this
resulted in growth in the secondary school system and the creation of government
scholarships for university study abroad (Wilkins & Gamble 2000) as cited in
StateUniversity.com (2014).

Social unrest, including protest marches provoked by widespread unemployment in the
1930s, led to the commission of two seminal reports on social conditions at the time. They are
the Moyne and Kandel Reports. The Moyne Report came out of the West Indian Royal
Commission which was set up to hold an inquiry “into the social, economic, and educational
conditions underlying the unrest” (StateUniversity.com, 2014). The report concluded:

A lack of central control over the primary schools was as a result of inefficiency in

administration. It also pointed out that there was a lack of correspondence between the

schools' curricula and the needs of those living in Jamaica. The report recommended,
among other things, that the curriculum be modified to include courses in health and

hygiene. (StateUniversity.com, 2014)

Interestingly, the report also recorded the need for good school facilities to be
implemented with “buildings, sanitation, water purity, and school equipment” being brought to
the ‘modern’ standards of the day (StateUniversity.com, 2014).

The Kandel Report was produced by a committee convened to survey and help upgrade
secondary education in Jamaica (Pollack, 1993). It was chaired by Isaac Leon Kandel (1881-

1965) who was a leading comparative and international educator and “a leading proponent of the
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school of thought in comparative education known as historical-functionalism” (Pollack, 1993).”
It identified an “existing harsh socially segregated education system with its class and colour
configurations.” (Whiteman, 1994) as cited in (StateUniversity.com, 2014). The report
addressed “the educational, social, and economic conditions in the colony” (StateUniversity.com,
2014) and “focused on establishing a system of post-primary education” (StateUniversity.com,
2014) that would ameliorate that problem. Unfortunately the problem of social segregation
within the Jamaican educational system is still referred to by current educational researchers and
reformists.

Education in Jamaica is currently administered by the Ministry of Education and Youth
through its central head office and six administrative regional offices. The Honourable Minister
of Education has policy responsibility for the Ministry and the Permanent Secretary is the
administrative head. Formal education comprises the early childhood, primary, secondary and
tertiary levels and is provided by government solely, or in partnership with private providers,
churches or trusts. The private sector participation in the provision of formal education is
approximately 85 per cent at the early childhood level and 5 per cent at both the primary and
secondary levels.

Access to Education in Jamaica

Successive governments have tried through social legislation and enactments to remedy

the existing inequities in access to quality education. These have included “the establishment of

the Ministry of Education and the Education Act of 1965, to the New Deal in Education 1966,

"“The basic idea of this school of thought of historical - functionalism is that education systems do not operate in a
vacuum. They are intertwined inextricably with other social and political institutions and very often can best be

comprehended by examining the historical, cultural, political, social and economic environments and contexts.”
(Pollack, 1993).
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the 70:30 policy for reserving secondary places for public primary schools, the compulsory
attendance policy, the upgrading of junior high schools to full secondary schools” (Holness,
2009) and the removal of “exclusionary fees”® from the primary and secondary level. There has
also been international assistance and agreements with the focus being on expanding access to
education.

The problem of access to education is not so severe at the primary level, where
compulsory attendance is required by law and free public primary education has existed for at
least 100 years. Additionally at the primary level the GOJ provides the core workbooks and
reading materials. Students are provided with nutrition and parents who fall within the PATH
(Programme of Advancement Through Health and Education) social safety net” are given
conditional cash transfers in support of the education of their children. Secondary level
education is offered to over 300,000 students, in the age group 12- 16 years in grades 7-11.
There are five types of institutions offering secondary education All-Age, Primary and Junior
High which terminate at grade 9, High Schools, Technical, and Agricultural schools offer five
years of secondary education, terminating at grade 11.

Internationally low access to primary education is a major problem. Knapp, Noschis &

Pasalar (2007) revealed that over 113 million children do not have access to primary education,

& An exclusionary fee is considered to be any fee that if not paid would deny the student access to the core service of
the school or any other service critical to the education of the child. The policy of the GOJ is that primary education
is free and no child can be denied access for inability to pay any auxiliary fee imposed by the school for
development, special services or goods. The policy is the same for secondary schools except that auxiliary fees are
usually much higher than those at the primary level and can be prohibitive to some parents, and thereby
exclusionary.

® The Programme of Advancement Through Health and Education (PATH) is a conditional cash transfer (CCT)
programme funded by the Government of Jamaica and the World Bank and is aimed at delivering benefits by way of
cash grants to the most needy and vulnerable in the society.
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and the international community has taken note of this immense problem by proclaiming it as the
second of eight Millennium Development Goals: “To achieve universal primary education.”
(United Nations, 2000). According to Beynon (1997), on a global scale, the amount of
educational space needed is growing due to continued increase in population in all but a few
countries; “it is increasingly accepted that basic education must be provided to all children as
well as young and middle-aged adults who seek it.” (p. 19). This phenomenon continues to put
pressure on the Jamaican Education System. The solution therefore is to create physical facilities
that respond to a variety of criteria; they need to be functional, economical, structurally sound
and attractive (Beynon, 1997).
School Infrastructure

One of the last major investments in education infrastructure was in 1966 when the
Government of the day, borrowed US$6m from the World Bank for the establishment of 50
Junior Secondary Schools, the expansion of the College of Arts, Science and Technology, and
the Jamaica School of Agriculture. In 1971 the Government obtained another loan from the
World Bank for US$13m to extend the 50 junior secondary schools to full secondary schools,
construct 12 new junior secondary schools and to construct a new teachers’ college. The Minister
of Education, Andrew Holness, in his 2009 Sectoral Debate addressed the need for attention to
be placed on existing physical infrastructure and building new school buildings. He stated:

Our investment in upgrading and refurbishing existing stock is miniscule compared to the

level of depreciation. This year we are building 4,210 new spaces (6 new schools) and

we are upgrading and expanding 4,450 spaces in existing infrastructure at a projected cost

of JA$2.8 billion. This pales in comparison to the numerous requests and complaints

directed to me daily from principals and parents regarding the physical condition of their

21



school plant. Building more schools and improving the ones we have will increase

access but it will also increase quality. (Holness, 2009)

The Government of Jamaica (GOJ) has committed to phasing out the shift system™® by
building, refurbishing and replacing at least 100 schools thus hoping to end the bottleneck
experienced at the juncture between primary level and secondary level. It is estimated that 30
new high schools need to be constructed and 10 schools need to be expanded. The government
would then revert the 43 All-Age and Junior High Schools presently operating on double shift to
single shift primary schools, utilizing the junior secondary space for additional primary age
students. The remaining 28 double shift primary schools would be taken off shift strategically,
by a process of rationalization and consolidation, replacement, expansion and new construction.
The estimated cost for building a school to accommodate 1200 students is US$6.5 million,
equipped to the standards set by the Ministry using traditional building methods. If system
buildings are used, the single unit cost is projected at US$7.1 million. To achieve this goal, the
government will establish a National Education Trust which will be used to fund the provision of
school spaces with the cooperation and intervention of corporate Jamaica.

According to the Minister the main issues that must be addressed are

1. equity i.e. the provision of quality education for all children. This poses a challenge,

as quality of education is usually related historically to class or background;

2. the education system must produce graduates that can combat overwhelming social

issues of crime and poverty that beset Jamaica currently, and

19 shift schools have two sets of students — one shift arriving at school in the morning and leaving near noon and the other
shift arriving at noon and leaving in the late evening.
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3. the educational system must become world—class, capable of generating the human

capital necessary for Jamaican citizens to compete in the global economy.
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Chapter 2

Literature Review
Introduction

This chapter provides an understanding of research relating to building condition and
how it affects the academic attainment of students in various school systems across the world.
This is done through the exploration of previous research that covered topics limited to building
condition and student attainment. This study was conducted at the secondary school level to
answer the following questions.

e s there a relationship between building condition and students' attainment?

¢ Isthere a relationship between cosmetic variables and students’ attainment?

e Is there a relationship between structural variables and students’ attainment?

The literature review contains the most recent research in the field that are related to
building condition and student attainment and the contrasting views on this topic will be
discussed. Also, the Cash Model and its evolution, function and performance of buildings,
specific elements relating to overall building conditions in schools, condition of facilities,
critique of methodologies used in similar studies that relate building condition and student
attainment are the main areas addressed in this literature review.

Associating the conditions of school buildings with students’ learning is quite new.
Previously, there was a lack of educational research on the topic to provide appropriate guidance
or convincing evidence to direct policy decisions for school administrators, but studies in the
field have increased significantly within the last four decades, as the subject becomes even more
critically important to the process of educational reform and development. Studies on school

building conditions began to emerge from as early as the mid twentieth century. According to
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Earthman et al. (1995), “studies as early as 1967 have reported on the relationship between
school building condition and student achievement and behaviour.” (p. 3). Earthman et al.
posited, that school authorities have two options—provide buildings that are in good condition
and which maximise students’ learning or provide buildings that are in poor condition and which
negatively affect students learning process. There are contrasting views on whether building
condition is linked to student academic score and Duyar (2010) emphasizes that “the literature
fails to offer clear and convincing evidence regarding the effects of school facility conditions on
teaching and learning.” (p. 9). Picus, Marion, Calvo and Glenn (2005) conducted a study
involving 60,000 students in the United States of America (USA) where they measured academic
achievement with 3 years of standardized test scores. Analysis from the study revealed no
significant relationship between scores and the quality of the school facility at any grade level.
Cervantes (1999) and Guy (2001) also did not find a relationship between building condition and
students’ attainment. In contrast, many studies of this nature do find that building condition has
significant impact on student achievement (Al-Enezi, 2002; Berner, 1993; Cash, 1993;
Cervantes,1999; Crook, 2006; Earthman, Cash & Van Berkum, 1996; Edwards, 2006; Fuselier,
2008; Geier, 2007; Guy, 2001; Hines, 1996; Lair, 2003; Lanham, 1999; Leung & Fung, 2005;
Lewis, 2001; O’Neill, 2000; Osborne, 2007; O’Sullivan, 2006; Schneider, 2002; Stevenson,
2001; Syverson, 2005; Vandiver, 2011).

One of the most recent scholarly works on the subject, done by Duyar (2010), confirmed
that there is a positive relationship between the conditions of school facilities and the learning of
students. By focusing on school facility conditions and the delivery of instruction from the
perspectives of school principals in Little Rock, Arkansas, USA, Duyar showed that facility

conditions are relatively more influential on teaching than poverty or other factors, and as such,
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require additional attention especially in terms of policy-making and allocation of resources.
McGuffey and Brown (1978) concluded that obsolete and inadequate school facilities detracted
from the learning process but that learning was enhanced by a modern and controlled physical
environment. Earthman et al. (1996) in a study of all high schools in North Dakota, USA, rated
schools as substandard or above standard for analysis. The students in facilities that were rated
as substandard scored lower than those students in above standard facilities.

Although several studies have been done in this field, the methodologies and findings of
research linking building condition and student attainment are disparate, and more research
needs to be undertaken that speaks to the specific building elements that may be associated with
student academic scores in varying parts of the world. In general, most recent research used the
designations of standard, substandard and above standard for assessment of student attainment.
This limits comparisons that could be made with other studies that focus on specific elements of
building condition. This thesis will be the first of its kind conducted in Jamaica that specifically
seeks to explore the linkages that may exist between student attainment and building condition
through the comparison of specific building elements.

This literature review explores the following key areas:

° The Cash Model and its derivatives

Functions and performance of buildings

o Specific elements relating to overall building conditions in schools
. Specific elements of building of design

. Building age

o Ventilation

. Lighting
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° Temperature

. Psychological effect of noise

o Sick building syndrome

. Condition of grounds

o Condition of furniture

The methodology employed by this thesis is based on a model developed by Cash (1993)
that allowed for the condition of the facility to be assessed by school principals for the purpose
of comparing with students’ attainment and behavior. This building condition assessment
instrument was used to evaluate buildings and the resulting assessments were compared to
student attainment. Cash (1993) developed a questionnaire called the Commonwealth
Assessment of Physical Environment (CAPE) that included variables considered to be important
based upon previous research findings that had indicated building components or conditions
related to student performance (see Appendix B).

The Cash Model was used for this research because of its relevance and the adaptability
of the CAPE to the Jamaican situation. The use of the CAPE is also, justified by Bailey (2009)
who noted that the CAPE was successfully used in 10 out of 21 studies from 1998 through 2008.
Bailey (2009) argued that using students or school personnel other than principals would lead to
inadequate diagnosis of the building condition. However, as a total reliance on school principals
for building assessment could introduce bias, in this thesis, in addition to a modified CAPE
(MCAPE) (see Appendix C) other assessment methods were employed including site visits for
verification and conversations with principals. These are further described in the methodology.

See Table 4.2.
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The Cash Model and its Evolution

Cash (1993) examined the relationship between the condition of school facilities and
student achievement and student behaviour using the entire population of forty-seven rural high
schools in Virginia, USA. Student achievement was determined by the scores of the Test of
Academic Proficiency for grade eleven during the 1991-1992 school years. Cash explained that
if a relationship can be found between schools’ physical environment and student’s outcome,

then school leadership can make informed decisions which would potentially affect students’

behaviour and achievement. The theoretical model is presented in Figure 2.1.

- Maintenance
Leadership Staff

Financial

Staff

Figure 2.1. Cash’s Model (1993).

Cash’s theoretical model shows some possible factors that affect building condition
which, in turn, affect students’ academic achievement and behaviour. Specifically Cash posited
that, leadership and financial ability influences building conditions through maintenance and

custodial staff. Building conditions in turn influenced parent, faculty and students’ attitude
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which in turn also influenced students’ attainment and behaviour. This is therefore suggesting
that facilities that are in good condition should produce students with good academic results.
Cash (1993) hypothesized that better building conditions will improve student achievement.
Some of her findings showed that higher achievement was associated with schools with at least
some air conditioning in instructional spaces, less graffiti, better locker conditions, better
science lab equipment, classroom furniture in better condition, pastel painted walls instead of
white walls in instructional areas, and schools with less noisy external environment. Cash
reported that the condition of facilities can account for as many as 11 percentile points on
students’ assessment. Building condition in this context can be considered to be very important
since 11 percentile points is enough to determine if a student passes or fails a subject. In
addition, it can make the difference between a pass and a distinction. Building condition is
therefore very important to student’s attainment and will therefore be investigated in this
research.

Cash’s original model has been refined by various other researchers including Lemasters
(1997), Lanham (1999) and Al-Enezi (2002). Lemasters argued that building condition was

further divided into cosmetic and structural condition (see Figure 2.2).
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Figure 2.2. Lemaster’s Model (1997).

In Stage 2 of Lanham’s model shown in Figure 2.3, Lanham identified administrative
decisions, funding priority, and deferred maintenance as the antecedents to building and
classroom condition. He further posited that student achievement might be influenced indirectly
through their own attitudes and behaviour. To use this model, three types of data are required:
an assessment of the building condition, students’ attainment and information on students’
behaviour. In this thesis the behavioural component of the Cash Model was not investigated due

to the limited and inconsistent reporting of student behaviour across the island.
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Figure 2.3. Lanham’s Model (1999).

Al-Enezi (2002) synthesised three models to develop the theoretical framework for his

research conducted in Kuwaiti public high schools as shown in Figure 2.4. The models were that

of Cash (1993), Lemasters (1997) and Lanham (1999).
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Figure 2.4. Al-Enezi’s Model (2002).

Function and Performance Requirements of Buildings

Fifteenth-century humanist, Sir Henry Wooten, stated that a good building must satisfy
the following conditions:

e commodity — comfortable environment conditions;

o firmness — stability and safety;

¢ delight — aesthetic and psychological appeal and;

e psychological appeal.

From a surveyor’s point of view the function of most buildings is to protect people from
weather by creating enclosed, but interconnected, spaces. The structural components of a
building should assure that the elements required to fulfill its function will stand up (Salvadori,
1990). Osbourn (2002) felt that buildings should reflect contemporary attitudes towards
environmental control, structural concepts and aesthetic excellence. So to Osbourn a modern

building is expected to be a life support machine that provides the facilities necessary for human
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metabolism such as clean air and water. A modern building should also remove waste produce,
control heat and humidity, provide privacy, security, and visual/acoustic comfort and be a source
of energy for appliances and provide means for communication with television, telephones and
postal services. In addition, a building must be safe from collapse, and from fire, storm and
vermin. It must be resistant to the physical forces of snow, rain, wind and earthquakes; must be
capable of adaptation to various functions, including external landscaping and internal furniture
arrangements. Buildings must allow for easy maintenance, alterations and extensions as well as
having a sustainable form of construction which can be adapted to changing trends and
legislative requirements. All this must be accomplished in the context of providing a building
which has character and aesthetic appeal (Osbourn, 2002).

There are three interrelated facets or performance requirements of a building: physical,
functional and financial (Williams, 2003). Physical performance refers to a building’s fabric,
services and finishes, while, functional performance is a measure of the benefits that the occupier
derives from the attributes of a building. “It is, in effect, a measure of a building’s utility for
those people that use it” (Aronoff & Kaplan, 1995, p. 26). In addition , financial performance
refers to the value or worth derived from the existence or use of a building and is “likely to be
measured in terms of rental income and market value” (Pinder, 2004, p. 27). Physical,
functional, and financial performance are therefore important aspects of buildings that contribute
to their overall performance and cannot be easily prioritised. Performance requirements cannot
be placed in order of importance, because any one of the features may be more critical than
another for a particular element of a building. Priority is normally dictated by the precise
function and location of a specific building. In this thesis, the physical and functional

performance of the Jamaican school building stock will be assessed to determine if it is
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associated with students’ academic scores. It will be determined if particular elements of school
buildings have a more significant impact on student attainment than others. Clements-Croome
(1997) believed that buildings should serve people. It should not be the people who are required
to adapt to the building. School buildings should therefore be designed to fulfil the needs of the
students without necessitating undue and extreme adaptation on the occupants. The building
should be the servant, not the master. In this respect several structural and design elements will
be addressed in this research.

A building is inevitably subject to physical decline resulting from its use (Chanter &
Swallow, 1996). Itis the loss of the physical capacity of a building to perform the function for
which it was designed that results in physical deterioration. According to Trowbridge (1964),
“Left unchecked, physical deterioration will continue until the building reaches the end of its
physical life—the period after which the building can no longer perform its function because
physical deterioration has rendered it useless.” (British Standards Institution [BSI], 2000, p. 23).
This thesis investigates the effect of both age and cosmetic elements on student attainment.
Specific Elements Relating to Overall Building Condition in Schools

Building conditions in schools deals with the actual state of the facility in terms of the
age of the building, window presence, window condition, classroom temperature, painting
schedule, wall condition, ceiling condition, noisy complex near classroom, cleaning schedule of
classroom, bathroom adequacy, bathroom condition, cleaning schedule of bathroom, presence of
graffiti, condition of school ground, colour of walls, condition of furniture and the general design
of these elements. The condition of a building is very important and requires detailed attention,
if only in the interest of human safety as buildings are needed for all aspects of life. Each

educational design principle takes as its underlying premise that all learning environment should
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be learner centred, developmentally and age appropriate, safe, comfortable, accessible, flexible
and equitable in addition to being cost effective (Lackney, 2007). Against this background and
the importance that these variables have to this research, information specific to each variable is
given and the extent to which, if not appropriately designed and located, they could lead to
dysfunctional buildings. The specific variables that follow are building age, ventilation, lighting,
temperature, painting schedule, graffiti, ceiling, grounds and the condition of furniture.

According to Knapp et al. (2007), the design of school buildings should be done
according to the building’s immediate climatic, topographic, and cultural surroundings. For
example, in hot regions, there should be minimal exposure to the sun, but an “effective shading
mechanism” should be considered. Other variables that need to be considered are factors that are
associated with the site: surface water runoff, cultural requirements like sanitary conveniences,
local traditions and techniques, the attitude and skill of the population. These factors will
influence maintenance and upkeep. Knapp et al. (2007) says that factors such as lighting,
ventilation, heating, and maintenance friendliness should be taken into account from the early
stages of planning when a building is being designed. He uses the example of school fittings and
school furniture, explaining that these items are “subjected to extreme operational demands,
children are very rough with the equipment they handle and this has to be adequately considered
in the design stage.” (p. 13).

Some of the specific elements of building design fall within two major groups: structural
and cosmetic. Structural elements refer to items such as lighting, window and floor conditions,
room temperature, age of building, and adequacy of bathrooms. Cosmetic elements, on the other
hand, are those aspects concerning the general appearance of buildings such as painting. Cash

(1993) concludes from her findings that student achievement scores were higher in schools with
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higher quality cosmetic building condition ratings. It is clear, therefore, that although cosmetic
elements do not contribute to the functional aspects of a building, they influence the perceived
purpose of the building. According to Cash (1993), in reference to school buildings, “It is a
physical representation of a public message about the value of education. If students perceive
education as something to be done in a poor quality facility, they may also perceive it
(education) to be of less value.” (p. 77). The cosmetic and structural variables in this thesis will
be assessed since they give a measure of the physical representation of the school building in
Jamaica.

What follows is a brief analysis of the key structural and cosmetic variables of school
buildings arising from the literature reviewed. These include: age of building, window openings,
ventilation and their condition, lighting, temperature, painting schedule, condition and colour of
walls and ceilings, noise, classroom cleaning schedule, adequacy of bathrooms—its condition and
cleaning schedule, presence of graffiti, condition of furniture and condition of grounds.
According to Cash and Twiford (2010), the cumulative effect of building conditions in schools
show a correlation with student achievement and there has been further research to show that a
number of specific factors contribute to this phenomenon such as lighting, cleanliness of the
building, health and safety, painting and students’ and teachers’ morale.

Building age. The term ‘building age’ simply refers to the age of a building, which is the
number of years it has been in existence. As cited in Earthman et al. (1995), Burkhead, Fox, and
Holland (1967), Guthrie, Kleindorfer, Levin and Stout (1971), McGuffey and Brown (1978) and
Plumley (1978), reported findings showed that building age was significant in reading score
regression. Bowers and Burkett (1987) theorized that differences will exist between the new and

old schools in achievement, disciplinary actions, health and attendance.
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Bailey (2009) informs that the age of a building has served as a surrogate for building
condition in many research studies and that age in and itself is not a disadvantage. For Bailey,
older buildings simply don’t have the components newer buildings have. But other academic
research explains building age to be much more—a reflection of a combination of the overall
condition of the building (McGuffy & Brown, 1978), or a measure of the cumulative effects of
the thermal, visual, acoustical and aesthetic environment (Cash, 1993).

In 2009 Bailey made reference to four specific studies, Stapelton (2001), Hickman
(2002), Kilpatrick (2003) and Wicks (2005) that looked at school age and its impact on stake
holders. The purpose of the Stapleton (2001) study was to identify perceptions of the changes
that may occur between students, staff, and parents as they move or transition from an older
school to a newer school. It was noted in the study that a change from an older facility to a
newer facility did have an impact on the perceptions the students, staff, and parents had, but the
change was a negative one. Subsequently, Hickman (2002) examined new schools in Hawaii,
USA, and their relationships between school facilities and student and staff behaviour and
attitude. The Hickman study found significant positive changes in staff attendance rates when
moving to the new school. The purpose of Kilpatrick (2003) study was to determine whether
school facility condition influenced the perception of all stakeholders of a school, which included
the students, parents, and administration with regards to school climate which “is a
multidimensional construct that includes physical, social, and academic dimensions” (Loukas,
2007, p. 1). The mixed method was used in this study, which found statistical significance from
the security and maintenance subscale results used. That is, students had lower perceptions of
safety and good maintenance at Lincoln High School, which was the older of the two high

schools.
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Al-Enezi (2002) stated that previous research examining the relationship between school
building age and student achievement used the age of the school building as a proxy for the
quality of the physical environment. In such cases, school building age was treated as an
independent variable that indirectly influences student achievement with above standard building
conditions being associated with higher student achievement. But the assumption that a newer
building might be more efficient and have more modern technology is not necessarily valid.
Further, it is not relevant to consider school building age without considering the other physical
characteristics of a school that reflect the quality of the school environment. Consequently, older
schools are not automatically in worse conditions than newer schools. For example, if two
buildings of the same year have different maintenance programs, meaning an effective and
ineffective maintenance schedule respectively, the two buildings will clearly be in a different
state of repair and thus have different utility. Accordingly just looking at the building age to
assess condition and state of repairs is not a good measure of building condition since an old
building with a good maintenance program could be in a good state.

McGuffey and Brown (1978) investigated the influence of school building age on
students’ achievement in the fourth, eighth, and eleventh grades in Georgia, USA. Their findings
revealed a negative relationship between the two variables. However, in the study done by Guy
(2001) the researcher found that there was no significant difference between students
achievement scores when comparison was made with older and new schools building. This
contrasting view has been analysed and the results reported in chapter four. Guy’s research was
conducted in West Virginia, USA, high schools. Guy (2001) investigated the relationship
between student achievement, as measured by the Total Basic Skills Test results, and the age,

density, and size of the building in which the students attended school. All the high Schools in
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West Virginia, USA, that had an eleventh grade and had a building principal were used in the
study. This totaled 126 schools that were used in the study. The final sample of the study was
119 schools. Data included student achievement test results that were attained through Stanford
Nine tests that included reading, math, language arts and science scores. The total basic skills
score means were attained by calculating the mean of the four tests identified through Stanford
Nine testing. Student enrollment data, grade levels served, and socio economic status were
obtained through the West Virginia Education Information Center (WVEIS).

The methodology for the study identified student achievement as the dependent variable
and the independent variables of building age, student density, and school size. Guy identified
building conditions by ranking schools as below average, average, or above average. Data were
analyzed through the Statistical Package for the Social Sciences (SPSS). Analysis of variance
and covariance was performed, using socio-economic status, and student achievement data, and
then compared with building condition. Guy identified a wide range of mean scores across the
building condition categories. The building condition categories included a site evaluation
component that assessed site condition, drainage, parking, bus loading areas, access roads,
playing fields, and site utilities. The results of the analysis concluded that higher student
achievement scores were not found in newer schools. Guy noted that students attending the
oldest high schools scored better on Total Basic Skills Tests than students in newer schools, but
not significantly higher.

From the above it is noted that there is no consensus on the matter of school age and
students’ attainment. This variable will therefore be investigated in the Jamaican context in this
thesis. It is therefore important to determine if the age of the schools are impacting students’

attainment. In most of the studies reviewed, it was found that as the building age increases,
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student achievement decreases. This research will determine if younger buildings are associated
with higher academic performance.

Ventilation. The rate at which air exchange takes place in a building could be termed as
ventilation. Ventilation in buildings should be continuous with new air taken from a clean
source. A building that impedes this process can be considered defective. The most common
defects in schools include insufficient outside air supply to occupied spaces, water leaks,
inadequate exhaust air flows, poor air distribution or balance, and poor maintenance of heating
and air conditioning (HVAC) system (Wargocki Wyon, Matysiak & Irgens, 2005). The purpose
of ventilation is to ensure the quality of the indoor air without causing a feeling of cold or
draught. This was traditionally achieved by opening the external envelope: windows, doors and
ventilation stacks (Sebestyen, 1998). Ventilation also serves to remove or otherwise dilute
contaminants that can build up inside a building. Such contaminants come from people’s
breathing, from their skin, clothes, perfumes, shampoos, and deodorants; from building
materials, cleaning agents, pathogens, and from a host of other agents that are harmful in
sufficient concentrations (Schneider, 2002). Schneider (2002) pointed to the fact that students
could not function normally or learn optimally in classrooms that lack good ventilation.
Clements-Croome (1997) felt that the means of ventilation (whether natural or artificial) was of
less importance than the design and construction of the building serving the occupants and their
requirements, being acceptable to the majority of the users and not causing adverse health
effects.

Wargocki et al. (2005), conducted an experimental research titled “The Effects of
Classroom Air Temperature and Outdoor Air Supply Rate on the Performance of School Work

by Children” A field intervention experiment was done in two classes of 10-year-old children,
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where average air temperature was reduced from 23.6 degrees Celsius to 20 degrees Celsius and
outdoor air supply rates were increased from 5.2 to 9.6 litres per second per personina2 x 2
crossover design for a period of one week. Eight different aspects of school work from Reading
to Mathematics were performed during appropriate lessons and the children marked visual
analogue scales each week to indicate SBS (Sick Building Syndrome)*! symptom intensity. The
research concluded that an increase in ventilation increased work rate and reduced temperature
increased work rate. Wargocki et al. (2005) and Smedje and Norb&ck (2000) concluded that
increased ventilation rates in classrooms, compared to classrooms that had substandard
ventilation rates, had more instances of better student achievement. Classrooms that had
moderate temperature control and were comfortable to students produced positive effects on
student performance, health and accounted for lower instances of poor behavior of students. In
a study of this nature the researcher has to be aware of the Hawthorne Effect?. In the case of this
research students were unaware that the research was being conducted, consequently the
Hawthorne effect will not have an effect on the findings of this research.

If building windows are not constructed to certain sizes, specification and buildings are
not oriented correctly, ventilation could be a problem, which could have adverse impact on the

performance of students in the school system. It is noted that some school buildings were not

1 A condition marked by headaches, respiratory problems, etc. affecting office workers, attributed to factors such
as poor ventilation in the work environment. - The Concise Oxford Dictionary.

2The Hawthorne effect is a term referring to the tendency of some people to work harder and perform better when
they are participants in an experiment. Individuals may change their behavior due to the attention they are receiving
from researchers rather than because of any manipulation of independent variables. Source:
.http://psychology.about.com/od/hindex/g/def _hawthorn.htm January18, 2014.
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constructed with the correct windows opening in Jamaica. Also, changes were made during
renovation of some buildings to use concrete louvers instead of aluminium louvers thus reducing
ventilation. Is this reduction in ventilation rate associated with student academic performance? It
is also noted that ventilation is compromised when trying to solve noise nuisance problems.
Ventilation is therefore considered to be a complex matter and needs to be investigated to
determine its impact on pupils. This research will attempt to answer this question within the
Jamaican context.

Lighting. “Light is energy in the form of electromagnetic radiation, which can be
detected by the human sense of sight” McMullan (2002). Lighting quality is hindered or
enhanced by window and door types or their absence or presence. If windows are used, that will
give 100% ventilation and lighting and there will be less need for artificial lighting. There is a
wealth of information on the effects of lighting in the classroom—from daylight to artificial—
and research findings which bear conflicting views on which form of lighting is most suitable for
the classroom (Higgins, Hall, Wall, Woolner & McCaughey, 2005). Research has also shown
that controlled daylighting and appropriate lighting improve the performance and health of
students and teachers (Woodside, 2008). Students cannot study unless lighting is adequate and
there have been many studies reporting optimal lighting levels, as done by Mayron, Ott, Nations,
and Mayron (1974), Dunn, Krimsky, Murray and Quinn (1985), Tanner and Jago (1999) and
Schneider (2002). The consensus of these studies is that appropriate lighting is associated with
higher test scores and plays a significant role in students’ achievement. Recently, there has been
renewed interest in increasing natural daylight in school buildings (Schneider, 2002).

Fisher (2001) thought generally that good lighting, both natural and artificial, can

contribute to the aesthetic and psychological character of a learning space. He further stated that
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studies confirmed that, for fifth and sixth grade students, appropriately designed and well-
maintained lighting improved students’ achievement scores. Medical studies have also shown
that natural light is critical to the regulation of the circadian rhythm of the body in adjusting to
night and day conditions and is therefore of vital importance in instances where students spend
most of the day inside classrooms. Research by Erwine and Heschong (2002) compared the
results of student’s performance in classrooms with and without daylight and found that children
learned significantly more when there was more daylight in the room. After controlling various
demographic and educational variables it was found that students in classrooms with the most
daylight, improved by twenty percent in mathematics and twenty- six percent in reading
compared to students in classrooms with the least daylight. The study concluded that this may
have been due to better vision as a result of one or more of the following factors:
e Higher illumination levels
e Better colour rendering
e Improved spectral content of daylight
e Improved three dimensional modeling with highlights and shadows
e Reduction of flakes from electrical lighting
e Improved student and or teaching moral or performance due to:
= Mental stimulation from varying lighting conditions
= The calming effect of contract with the natural world (weather, time of day)
= Greater mental alertness due to biochemical response to daylight
While the scientific foundation linking daylighting to learning is accumulating,
unfortunately there have been distractions and fads that affect decisions about school lighting

(Schneider, 2002). It was not until the twentieth century, that people came to realize that
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adequately lit living and working environments are indispensable for physical and psychological
well-being. Lighting conditions are a major factor in human comfort. Lighting has grown into
an important field of building research, and has acquired great importance in architectural
design. The luminous environment is the interplay between a room, its natural light and the
electric light. According to Flynn, Kremers, Segil & Steffy (1992) lighting is often poor in a
room even though it could be improved at little cost. Lighting can be monotonous or varied and
glare and odour are factors that contribute to overall satisfaction or dissatisfaction with lighting.
Cash & Twiford (2010) concluded from research findings that both the presence of sunlight and
the type of classroom lighting have been linked to improved students’ performance.

Temperature. “A fundamental function of any building designed for human occupation
is to ensure the feeling of comfort and warmth of the occupants™ (Sebestyen, 1998, p. 133).
Humidity is the measure of the degree of moisture in the atmosphere. The maximum proportion
of water vapour in the air is about 5% by weight; yet this relatively small amount of moisture
produces considerable effects. In addition, human comfort, condensation in buildings, weather
conditions and water supplies are important environmental factors dependent on humidity. The
amount of moisture in the air also influences the durability of materials, the drying of materials,
the operation of industrial processes, and the growth of plants.

Researchers have reported a very strong relationship between thermal environment and
student academic achievement. Temperatures in excess of 25°C have detrimental physiological
effects which, in turn, decrease mental efficiency, work outputs and performance. In instances
where temperature is above this level, coupled with poor humidification, respiration rates will
increase and physical efforts become more demanding; attention spans decrease and students

report more discomfort. There is also increased absenteeism and conditions favourable to
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disease and infection spread amongst students. According to Fisher (2001), insufficient
ventilation, lack of air movement and poor humidity control are factors that can reduce the
performance of students.

Polluted, humid or too dry indoor air can be deleterious to the health of the occupants,
causing tiredness, headaches, nausea and even more serious illness. The causes are not always
easy to identify, but indoor conditions are undoubtedly implicated and are summed up in the
popular expressions “healthy buildings” (giving occupants a feeling of satisfaction with the
indoor space) and “sick building” (causing discomfort to occupants). The problem has even
acquired notoriety and has been labelled “sick building” syndrome. If 20% or more of a
building’s occupants express symptoms without a known causal agent, it is classified as a sick
building (Sebestyen, 1998). A combination of various adverse factors such as indoor air
temperature, draughts, moisture condensation, odour and noise can be present in sick buildings.
In order to maintain a constant temperature within a building we need to restrict the rate at which
heat energy is exchanged within surroundings (McMullan, 2002).

One of the earliest written works on building condition and attainment is that of Green
(1974) who reviewed studies done on kindergarten children in Switzerland and students in
Canadian schools in relation to temperature and humidity in classrooms. It was found that
absenteeism rates were significantly higher in schools without humidifiers. Chan (1980) looked
at eighth grade students in 191 public standard schools in Atlanta, Georgia, USA. Academic
achievement was measured using scores on the lowa Test of Basic skills (ITBS) from 1975-1976
and the presence or absence of 4 physical classroom variables including air conditioning. He
concluded that schools with air conditioning have higher vocabulary scores that those without air

conditioning.
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Painting schedule, colour of wall, graffiti and ceiling. Cash & Twiford (2010) noted
that the cleanliness of the school’s walls was important and that the colour of the walls could
impact students’ attitude and academic performance. Cash (1993) noted a preference for white
or pastel colours rather than dark colours in schools.

Psychological effect of noise. Lemasters (1997) informs that non—instructional noise
had adverse impact on the student learner. He explained that noise causes stress: the onset of
loud noise can produce effects such as fear, changes in pulse rate, respiration rate, blood
pressure, metabolism, acuity of vision and skin electrical resistance. However, most of these
seem to disappear rapidly and the subject returns to normal, even if the noise continues, but there
is evidence to show that prolonged exposure to excessive loud noise will result in permanently
elevated blood pressure. “Excessive environmental noise has been shown to accelerate mental
health problems in those predisposed to mental health problems.” (Hansen, 2005, p. 78).
“Behavioural responses to noise are usually explained in terms of arousal theory: there is an
optimum level of arousal for efficient performance; below this level behaviour is sluggish and
above it, behaviour is tense and jittery. It seems reasonable to suppose, therefore, that noise
improves performance when arousal is too low for the task, and impairs it when arousal is
optimal or already too high.” (Hansen, 2005, p. 78).

According to Lackney (2007), prolonged exposure to high intensity noise in community
or work settings is often harmful to large segments of the exposed population. Lackney (2007)
further explains that noise in the learning environment can originate from within as well as
outside the school building and can be both short or long-term. He explained that both forms of
noise can have major effects on students’ behaviour, and in some cases, achievement. Noise can

affect the learning process directly or indirectly. Indirectly it may cause teachers to pause during
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the execution of their lessons, which reduces teaching time. In addition it makes it difficult for
hearing and interactions between teachers and students (Lackney, 2007).

Christie and Glickman (1980) concluded that children’s performance on the standard
Progressive Matrix Task increased consistently with age of the students, the research offering
evidence for the notion that boys are able to solve complex matrix problems in a noisy
environment. On the other hand, females tend to perform higher in a quiet rather than noisy
environment. It was also found that the effect of classroom noise does not vary with age of
students. Haines et al. (2001) conducted an investigation that analyzed the effects of chronic
aircraft noise exposure on children’s health. The study took place in the areas and schools
around Heathrow airport in West London, England. Several student factors in the study
involving noise included noise annoyance, indicators of stress from noise, effects of blood
pressure, attention, and other stressors related to exposure to noise. The effects on student
reading performance were also analyzed in the study. The study indicated that there was a
significant relationship between exposure to noise and academic performance and student
behavior. Noise is therefore a factor in the learning process and some schools in Jamaica are
located near to noise generating facilities. This study will investigate the impact of noise on the
learning process. Many schools in Jamaica are constructed in and around noise generating
facilities. A noisy environment can have a devastating effect on the learning process. It is
perceived that a number of noise-generating facilities are affecting the learning process:
vehicular traffic, airplane, automotive train, construction activities and noise from wood and
metal work shops.

Sick building syndrome. All the previously noted variables, if not regulated, can lead to

sick building syndrome, which causes a higher than normal level of minor illnesses for occupants
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and is often of a temperate nature with most symptoms disappearing shortly after occupying the
building (Brett, 1997). Brett (1997) informed that typical symptoms of sick building are
irritation of the eyes, nose, throats, as well as shortage of breath, dizziness and general fatigue
mainly associated with air conditioned building and those which have no control over
ventilation, heating or lighting. Health is more than simply a lack of illness; it comprises various
components of the interrelationship between a person and the ambient surrounding. Most people
spend more than half their lives indoors, and their health is therefore greatly affected by the
characteristics of closed spaces. One of the most important factors influencing human health is
the feeling of comfort in relation to heat, air quality, light, and noise conditions in buildings.
People have different reactions to temperature, with some preferring warmer temperature than
others. Other indoor factors such as light and noise also affect the feeling of comfort or
discomfort (Sebestyen, 1998). During the past 20 or so years, a good deal of building and
medical research has been carried out in order to determine the effects of various conditions
individually and in combination. The difficulties of such research are compounded by the fact
that certain adverse factors may have only a marginal effect on health in the short-term, while
their long-term impact may be very serious, especially if the effect of air pollutants is considered
(Bischof et al., 1993) as cited in Sebestyen (1998). Factors such as ventilation and lighting
which contribute to sick building syndrome will be addressed in this research.
Condition of Facilities

Grounds. The general atmosphere of a campus influences impressions and attitudes
Peterman, (1997). For Peterman (1997), the first impressions of the grounds can affect
enrolment of students, employment of faculty and staff, and the attitudes of visitors and

benefactors. Peterman further explained that ground maintenance operations contend with
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unpredictable variables, such as living plants, pests and weather. Despite these and other
challenges, the purpose of the grounds maintenance organisation is to provide a continually safe
and invitingly attractive learning environment. While Peterman was addressing university
campus grounds, the same considerations are also relevant at the secondary school level as it
relates to grounds.

Condition of furniture. According to Beynon (1997), the useable lifecycle of durable
furniture is between five and ten years. Furniture that is used for a shorter period of time is
usually a result of damaged items that are not repaired. Maintenance of furniture usually
involves reattachment or replacement of broken parts. Beynon (1997) noted that in many
developing countries school administrations fail to put maintenance plans in place to deal with
damaged furniture and he believes that furniture has a direct impact on the comfort of learners
and therefore provides strong justification for the allocation of funds to maintain and repair
furniture. He further posited that since educational equipment maintenance and replacement is
the third most important variable related to learning, that issue should be made a priority by
educational technology specialists (Beynon, 1997). This research will address how the condition
of furniture impacts student attainment.

Critique of Methodologies of the Authors Presented in the Literature Review

This section contains a critical review of research that assess building condition and
student performance. The major weaknesses are highlighted and the attempts that were made to
correct these methodological problems are also discussed. We begin with one of the most cited
studies in the field, that of Cash (1993). This critique will therefore compare and contrast the

main methodological weakness identified in the field since the Cash (1993) theoretical concepts.
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Further to the explanation of the Cash (1993) model in earlier part of this chapter, she
utilized analysis of covariance (ANCOVA) to compare the adjusted school mean score and the
ratings of school buildings. The analysis compared each of the mean achievement test scores, as
well as the total composite score, across each of the three building condition ratings. In this
instance, socioeconomic status (SES) was used as covariate to allow for adjustments due to SES.
She completed her analysis by utilizing regression analysis to compare the mean achievement
scores to the age of the school buildings included in the study. Hines (1996), whose research
was similar to Cash, employed a similar methodology but utilized ANCOVA to compare
adjusted mean achievement scores to the building ratings derived from the CAPE. However, he
controlled SES through the use of a measure of SES as a covariate. Lanham (1999) deviated
from the norm by being the first researcher to examine the structure of the CAPE instrument
using principal components factor analysis. This was done to determine any common factors
that exist between items included in the survey.

Lanham (1999) found thirteen factors with a value greater than one, including an age/size
factor, an overall condition factor, a technology/furniture factor, a paint factor, a ceiling/lunch
factor, a renovation/site size factor, a noise control/TV access factor, a windows factor, a
structural factor, an electrical outlets/room structure factor, a trailer factor, a
mopping/shampooing factor, and a sweeping/vacuuming factor. Lanham then completed a
statistical analysis using Pearson’s product moment correlation matrix and multiple regression.
Lanham used an alpha coefficient of .05, as “this significance has been used throughout most
studies in this field” (p. 76). The above description typifies the main analysis used in the related
research mentioned in this literature review. It is also noted that the boundaries of this research

field have been extended to look at gender differences as in the case of Al-Enezi (2002). This
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researcher (Roper) has improved on the rigor of the methodology by validating data generated
from the Modified Commonwealth Assessment of Physical Environment (MCAPE) and conducting
structured discussions after the data analysis was conducted. In assessing specifically the
methodology of the Cash (1993) study and the four main studies--Hines, 1996; Lemasters, 1997;
Lanham, 1999 and Al-Enezi, 2002--that evolved from it, is noted that all found a relationship
with building condition and students’ attainment. It was argued that this is expected since when
school principals have a good perception of building condition, student attainment tends to be
good. The assessment of school facilities by school principals is also heavily criticized and is
seen as one of the avenue of bias in the research that have been conducted with a similar
methodology.

Although the Cash Model has evolved and has been replicated numerous times, it is argued that
it has inherent weaknesses which are listed below:

1. Research relating facility quality to student achievement is dependent on surveys of
school principals’ opinion of the quality of the facility.

2. The majority of the research has depended on descriptive statistics and correlations of
facility quality and student test scores without controlling for the known covariates of
both variables.

3. Except for a few isolated state-wide studies in the USA, the majority of the research
has depended on small intact samples, or samples of convenience, hampering efforts
to generalize findings to the majority of schools.

4. Independently-rated school facilities use the depreciated costs of building

construction or building age to estimate the quality of the facility.
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Bowers and Urick (2011) argued that much of the research on facility quality and
student achievement have depended on surveys of school principal’s opinions of the quality of
their schools. They explained that principals are not impartial observers of their facilities, and
rarely have the expertise to compare the quality of their school to others and argue that their
assessments are subject to bias, thus giving impartial information. In the second instance, the
majority of the research has depended on descriptive statistics and correlations of facility quality
and student achievement test scores without controlling for the known covariates of both
variables, such as socio-economic status of the students, as well as a lack of control for the
nested effects of students within schools. This therefore means that the extent to which advanced
statistical tools can be employed in data analysis in research of this nature is limited. Third, the
majority of the research has depended on small intact samples, and consequent from this
limitation generalization is limited. Fourth, of the studies that have independently rated school
facilities, those rating either use the depreciated costs of building construction or building age to
estimate the quality of the facility. The studies included in this literature review used building
age.

Further to the limitations identified with Cash-like studies, Bowers and Urick (2011)
found an additional limitation with one of the most contrasting studies, in terms of its findings
relating to building condition and student attainment--this is the studies by Picus et al. (2005).
For Bowers and Urick (2011), although this study (Picus et al.) is one of the most thorough
studies in the field, it has at least five major limitations. Although the study controls for school
SES, the researchers failed to account for the nested nature of achievement data.

Second, a related issue is that school-level aggregates of achievement and student-level

variables are highly problematic. For example, for each of the studies of school facility
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condition on student achievement, the implication is that some set of school-level facility
conditions influence student-level achievement. Attempting to estimate this effect without using
student-level data, without controlling for student-level covariates, and by aggregating all data to
the school level ignores the complex nature of the data and does not estimate the coefficients and
standard errors appropriately. This has been shown in the past to lead to inappropriately
assessing each parameter’s significance (Hox, 2002; Raudenbush & Bryk, 2002) and to falsely
rejecting or failing to reject a hypothesis. Furthermore, while the ratings used to assess building
condition were independent in the Picus et al. (2005) study, the engineering checklist, much like
the CAPE, aggregated both the structural as well as the maintenance conditions of the facility
into a single facility condition score.

It must be noted that while Bowers and Urick (2011) attempted to address the
methodological weaknesses perceived in the Cash-based and Picus studies, their research did not
find any relationship between building condition and student achievement and, hence, they
argued that there seemed to be an intermediating variable that needed further research. The
intermediating variable is school climate. In fact, they are of the view that the body of
information relating to building condition and attainment is unexplored because of the perceived
weaknesses they indentified. Chapter three of this thesis explains how some of the perceived
weaknesses of Cash-based models were addressed in order to facilitate this research.

Conclusion

The conclusion of this literature review is that the building condition of a school has a
measurable impact on the occupants of the building. Impact in this regards speaks to hindering
or aiding the occupants. The studies reviewed employed predominantly quantitative analysis but

the most common thread that pulls these studies together is the fact that building condition is
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used as an independent variable and students’ academic attainment used as a measure of
academic performance. In some of the studies, student behaviour is assessed by the reports of
disciplinary problems. The various studies agree to some degree that the building condition and
characteristics of the building influence attainment — for the most part there is agreement. See

Table 2.1 for a summary of studies that look at building condition and student attainment.
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Table 2:1

Summary of Literature Review On Building Condition

Author

Investigation

Population Methodology

Findings

Cervantes Investigated the 19 Alabama  Quantitative Relationship between educational environment and reading
(1999) condition of school schools analysis achievement.
facilities as it relates to
student achievement Significant relationship between overall building and
and behavior. suspension rate.
Lanham Investigated the 299 Quantitative Air-conditioning was significant when mathematics and
(1999) relationship between elementary analysis English were compared.
student achievement schools in
and the physical Virginia Theorized that improving temperature in classroom had direct
condition of school effect on academic improvement in performance of
buildings, using the mathematics and technology; consequently she concluded
Cash Methodology. that the physical environment was a significant factor in
student achievement.
Sweeping and classroom structure were predictor variables
that were significant when accounting for student
achievement.
O’Neill Investigated school 76 middle Quantitative Found that there was significant difference between student
(2000) facilities and their schools were  analysis achievement scores when comparison was made with old and
relationship to student, included in new school buildings.
behavior, attendance the sample
and teacher turnover from 48 Theorized that academic learning space of students was also a
rate at selected Texas school predictor of students' achievement in mathematics and
middle schools in districts reading.
Region 13.
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Guy Examined the 119schools  Quantitative e Higher student achievement scores were not necessarily

(2001) relationship between analysis found in newer school buildings.
school condition and
student achievement in e He agrees that there was a relationship between school
West Virginia high facilities student achievement.
Schools.

e He reported that none were statistically significant.

Lewis Investigated the 139 K-12 Quantitative e Student achievement was related to overall building
(2001) relationship of facility ~ public school  analysis condition.

conditions and student s in the

test performance inthe  Milwaukee

Milwaukee public School
school system District
Stevenson The relationship of The Quantitative e Overcrowding, poor physical condition of the school plant,
(2001) school facilities population analysis portable classrooms, lack of storage, and inadequate
condition to selected for the study laboratory space were all variables that adversely impacted
student academic included 988 the education process.
achievement outcomes.  school
buildings of
which
approximatel
y 534 were
elementary
schools
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Al- Enezi
(2002)

Lair
(2003)

Leung &
Fung (2005)

Picus et al.
(2005)

Syverson
(2005)

Investigated the
possible relationship
between the conditions

of high school buildings

and student and
achievement in Kuwait.

Investigated the effect
of school conditions in
Texas and the effects
they may have on
students’ achievement.

Analyzed the
relationships between
facility management
and the effect that
facilities management
had on learning
behaviors.

Investigated the
relationship between
student achievement
and the quality of
education.

Investigated the
relationship between
building condition and
students’ scores.

56 high
school s

29 schools in
Texas

750 primary
schools in
China

60,000
students from
across the
state

50 Schools

Quantitative °
analysis

Quantitative .
analysis

Quantitative .
analysis

Mixed .
method

including

quantitative

analysis

Quantitative °
analysis
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Concluded that graffiti and roof leaks were two main
predictors of environments that affected student achievement
in school.

A significant relationship exists between structural and
cosmetic building condition.

Building age and maintenance account for a large amount of
student performance variance when accounting for student
achievement in Texas.

Reported that there was a relationship between overall
building condition and student achievement.

Found a relationship between student achievement scores
when overall building condition was the independent
variable, but none of the relationships were significant.

Found that there was no relationship or significance between
building conditions and student attainment.

Reported a significant relationship between the overall building
condition of schools in Indiana with student achievement.



O’Sullivan
(2006)

Edwards
(2006)

Bullock
(2007)

Crook
(2006)

Investigated the
possible relationship
between schools
building conditions and
student achievement in
high schools

Investigation analyzing
school facilities and
student achievement.

Investigated the
relationship between
school building
condition and student
achievement.

Researched the
relationship between
the percentage of
students passing the
Standard of Learning
Examination and the
condition of educational
facility in high schools.

250 randomly  Quantitative
selected high  analysis
schools were

used for the

study

14 middle Quantitative
school and 25  analysis
high schools

were used

111 schools Quantitative

participated analysis

142 high
schools

Quantitative
analysis

58

School facility in Pennsylvania adjacent to the school, such as
swimming pool, and the location of graffiti were the predictors of
overall building condition that affected student achievement
considering mathematics performance.

Found that space considerations have a significant relationship
where students chose to interact, especially classroom.

Reported a positive relationship between middle school in Virginia
and student achievement and the student performance in newer or
recently renovated schools.

Building condition had significant relationship with student
achievement.



Geier (2007)

Osborne
(2007)

Fuselier
(2008)

Investigated the facility
quality of elementary
schools and the
influence on student
achievement.

Explored the
relationship between
teacher perception of
suitability of
elementary schools and
student scores.

Studied the relationship
between the selected
school building facility
component and student
achievement .

90
elementary
schools

40
elementary
schools

145,000 eight
grade
students

Quantitative
analysis

Quantitative
analysis

Quantitative
analysis
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Overall building condition did not have an effect on student
achievement, but the variance was low.

Thermal comfort was identified as a significant predictor in
determining math performance on the Pennsylvania system of
school assessment.

Significant relationship was identified between the educational level
and thermal comfort of teachers.

Significant relationship was identified was shown between the
educational level of the teacher and their privacy in school.

Fuselier concluded that building conditions of lighting, thermal
conditions, and acoustics had a correlation with student
achievement, although they were deemed minimal.



It must be noted that most of the research variables that are included in building-related
studies that are compared with student attainment evolve from research findings, meaning that
most variables that are included in earlier building survey instruments stem from other studies
that found these variables to be statistically significant. This is especially so for those studies
that used the Cash Model and which modified it to suit their situation.

According to the literature review, academic learning space, graffiti, roof leaks, and
thermal comfort were good predictors of students’ performance on specific subjects. It also
appears that when overall building condition is used as a variable, less significance is found with
students’ attainment than when individual variables are used. Overall the findings of the
research are suggesting that better facilities are associated with higher attainment scores. It is of
significance to note that the two studies using the Cash Model that were conducted out of the
United States reported that a relation was found between building condition and students’
attainment. Al-Enezi (2002) from Kuwait concludes that graffiti, and roof leaks were two main
predictors of the environment that affect students achievement in school and informs that a
significant relationship exist between structural and cosmetic building condition. In Hong Kong,
Leung and Fung (2005) found a relationship between students’ achievement scores when overall
building condition was the independent variable, but none of the relationship was significant.
One of the objectives of this study is to determine if such a relationship exists in the Jamaican
context and if the relationship is significant.

Few studies exploring building condition and student attainment were conducted outside
of the United States of America - one in Kuwait and the other in Hong Kong. This thesis will be
the third study to be conducted outside of the United States and the second to use the Cash

Model outside of the United States; Al-Enezi (2002) was the first. Also of significance, this
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study will be the only one done in a developing country with a low GDP, thus further
contributing to its uniqueness. The assumption is that a less developed economy has less money
to spend on school facilities thus result in substandard building conditions and decisions made on
the basis of availability of funds. A better understanding of the effect of building condition on
the student attainment is critical to the allocation of scarce funding and the overall success of
schools in Jamaica. Another unique aspect of this research will be the fact that building
condition will be assessed under a totally new condition--the Jamaican context.

The literature review revealed no known studies conducted in the Jamaican context
relating to building condition and student attainment, and this therefore justifies the need for this
study. Moreover these studies stressed the need for research to be conducted in this area in other
countries. It is expected that the findings from the completion of this research will guide school
administrators in the formulations of strategies to solve the existing problem of poor
performance in schools in Jamaica. In light of methodological weakness identified in previous
studies this study proposes a more rigorous procedure. In addition, structured discussions with
school administrators formed part of the research procedure. The full methodology is described
in the chapter that follows. In summary, the literature review gave an account of the Cash
Model’s development and its evolution in other countries and the functional and performance
requirement of buildings as it relates to possible factors that could affect the building condition.
The specific elements relating to the overall condition of facilities were also discussed showing
the importance of such elements as it relates to building condition. The literature review ended

with a critique of the studies using the Cash Model and those that opposed its findings.
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Chapter 3

Research Method

Introduction

The preceding chapter gave a critical review of research into building condition and
student academic attainment. Little or no research has been undertaken in Jamaica on this topic;
consequently, my aim was to make a contribution to this field in the form of a quantitative study
of building condition and student attainment in Jamaica. Another reason for this research was
that financial support is lacking for the maintenance of school buildings and the design and
erection of new infrastructure, and as a consequence some of the buildings are in a bad condition.
If it can be determined which of the independent variables have the greatest impact then
maintenance needs can be prioritized, thus enabling the use of scarce funding on targeted areas to
give the highest impact. Based on the literature review, building factors that are associated with
student attainment will include the age of the building as well as cosmetic or structural condition
of the building. The objective of this study was to examine the association of certain building
features and their condition as it relates to students’ attainment. These include, building age,
cosmetic and structural features. The following hypotheses were tested:

e Hj =There is no difference in student attainment between new schools,

average aged schools, and old schools;
e H,=There is no difference in student attainment between schools with
differences in cosmetic conditions;
e Hj; = There is no difference in student attainment between schools with

differences in structural design.
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The hypotheses tested yielded results that will determine where scarce financial resources
are to be allocated and provide arguments for the support of improved financial resources to

support good facility conditions. Figure 3.1 gives the structure of this chapter.

Introduction

Research Design

Population

Pilot Testing of CAPE and Administration
of MCAPE, Analysis of MCAPE

Site Visits and Validation of Findings

Figure 3:1. Structure of Chapter 3.
Research Design

The research design that was chosen for this thesis was non-experimental and allowed the
researcher to investigate variation, or relationships in existing groups rather than actively making
changes that might alter the degree to which things vary (Bastic & Matalon, 2004). That is, no
adjustment was made to the independent variables and they were analysed in their existing state,
as opposed to experimental research where changes are made to the variables to determine

outcome. The two variables that were tested were building condition and student attainment. A
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deductive research method was used for this research since it facilitated the use of Cash’s (1993)
theoretical model which was explained in detail in chapter two. The deductive research method
includes descriptive and rational research using correlation and causal/comparative methods
using surveys and questionnaires (Bastic & Matalon, 2004). In this research Cash’s research
method was replicated within the Jamaican context.
Population

The Jamaican education system consists of a four-tier system: early childhood, primary
level, secondary level and tertiary level. Educational institutions up to secondary level are
divided into six regions namely

e Region 1: Kingston, St. Andrew and Western St. Thomas

e Region 2: Eastern St. Thomas, Portland, and St. Mary

e Region 3: St. Ann and Trelawny

e Region 4: St. James, Hanover, Westmoreland

e Region 5: St. Elizabeth and Manchester

e Region 6: Clarendon and St. Catherine

The age of each student determines the level of the education system in which the student
is placed. The population for this research was all public secondary schools. There were
approximately 164 public secondary schools in Jamaica and there were five types of institutions
offering secondary education: All-Age, Primary & Junior High, Secondary High, Technical High
and Vocational/Agricultural. For the purposes of this thesis, only public secondary high schools
were included in the population. The decision not to use the latter two categories was based on
the fact that these schools have a vastly different curriculum and some students attending these

schools enter at older ages. That is, some students entering the Technical High could enter from
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an All-Age school that goes up to grade nine. The bulk of the students entering Secondary High
Schools enter from Primary Schools that go up to grade six. Table 3.1 gives the type of schools,
by numbers and enrolment. All private schools were eliminated from the population for it was
difficult to obtain access to the academic attainment of students at these schools.

Table 3.1

Enrolment within the Education System at the Secondary Level

School type Quantity Enrolment Percentage
All -Age (Grades 7-9) 348 12,399 5.0
Primary & Junior High 89 22,888 9.0
(Grades 7-9)

Secondary High 139 178,212 73.0
Technical High 14 17,434 7.0
Vocational /Agriculture 2 376 0.2
Sub-total 592 231,309 94.2
Private Secondary 13,875 6.0
Total 245,124 100.0

Note: Adapted from the report of the Jamaican Task Force on Education Reform (TFoER). Due
to “rounding off” the total % does not add up to 100%.

A pilot test was conducted with ten schools that were randomly chosen (See Appendix D
for relevant letter from University of Sheffield Hallam and Appendices E and F for letters
regarding pilot testing). These schools were also a part of the population for the actual research

which resulted in maximizing the sample size.
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Data Needed for this Study

The data needed for this study was information regarding student achievement for each
school, the socio-economic status of the students attending each school and the condition of
school facilities. Cash’s (1993) theoretical model was used in this thesis; Figure 2.1 illustrates
the Cash Model. Cash’s (1993) Commonwealth Assessment of Physical Environment (CAPE)
was modified in the manner outlined in Table 3.2 to suit Jamaican conditions. Site visits were
also undertaken at three stages of the research process: during the pilot testing, during
administration of the MCAPE and during follow-up visits after data analysis. Building condition
was determined by analysis of data obtained through the use of the Modified Commonwealth
Assessment of Physical Environment (MCAPE) and the survey and inspection of over 50% of
the school facilities which occurred during pilot testing site, during administration of the
MCAPE and after data analysis (see Appendices G and H).

The CAPE has been successfully used by other researchers namely Cash (1993), Hines
(1996), Lanham (1999), Al-Enezi (2002), Crook (2006) and Bullock (2007) to determine the
school building condition according to the perception of the school principal. Thus the building
condition ratings were calculated from the responses provided by the principals on the Modified
Commonwealth Assessment of Physical Environment (MCAPE). The average attainment of
students from each school was used to determine the overall performance of that institution. Of
the possible 24 subjects that each school taught, six subjects and the corresponding student
attainment were chosen for this research. The six subjects were chosen because they were the
most common subjects taken by the students of the schools that participated in the research.

Examination results of grade 11 students who sat the Caribbean Secondary Examination
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Certificate (CSEC) in the 2008-2009 school year were used to examine the relationship between
school building condition and student achievement at the secondary school level.

The questionnaire was sent to all of approximately 164 secondary school principals in the
population with the permission of the Chief Education Officer in the Ministry of Education.
After the return of the MCAPE instruments, the researcher reviewed each questionnaire to ensure
that they were completed accurately. The review carried out was to ensure that only one tick was
made for the various responses for each question. Once the review was completed and the
instruments were found to be properly completed the information was entered into Statistical

Package for the Social Sciences (SPSS) for analysis.
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Table 3.2

Modifications made to the CAPE

Item Original variables

Modified variables

Comments

1 Age of facilities
2 Presence of windows
3 .
Type of flooring
4 . .
Heating quality
5 Quality of air-conditioning
6-12 Painting of interior wall
13 Frequency of mopping of instructional
area floors
14

Presence of graffiti

School name added.

School type added.

This question was not altered.

Change to question took account of the
condition of floor rather that the type.

This question was removed.

This question was removed.

Remained the same.

This question was removed.

This question remained the same.

Added to identify schools.

Categories expanded to include older schools
present in the Jamaican education system.

Tropical countries like Jamaica do not require
heating.

Jamaican schools scarcely have air conditioning
systems in classrooms, except for computer
laboratories. The availability of labs was not
assessed in this research, because it was not related
to building condition.

Question 12 measured schedule.
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15

16

17

18-19

20-23

25-27

Duration of graffiti

Locker condition

Interior ceiling materials

Availability of utilities

Lighting, classroom furniture, grounds,
and colour of walls

Condition of facilities, square area and
acreage

This question was removed.

This question was removed.

This question was altered to take
account of the condition of the ceiling.

These questions were removed.

These questions remained the same.

These questions were removed as it was
felt that they didn’t garner information
on the condition of school facility.

Painting frequency addressed this question, which
was not altered.

Lockers are not usually found in Jamaican schools.

Information required was the condition of the
ceiling.
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For the purposes of this research, the percentage of students passing the Caribbean
Secondary Education Certificate Examination (CSEC) for the 2008-2009 school year for each
school was used to represent student achievement. Specifically, the CSEC results™ for eleventh
grade students for the English Language, Mathematics, Principles of Accounts (POA), Principle
of Business (POB), Social Studies and Visual Arts subjects were used in this study. The steps
undertaken to conduct the research for this study are graphically represented in Figure 3.2. and
further described in the following sections.

Determination of Percentage Passes of Schools

Table 3.3 below shows how the percentage pass for each of the six subjects were
calculated.
Table 3.3

Calculation of Academic Scores for Schools for a Typical Subject

Possible Passes Grades Number of Pass / Fail
Students

Pass with grade 1 1 4 Pass
Pass with grade 2 11 14 Pass
Pass with grade 3 111 4 Pass
Pass with grade 4 v 2 Fail
Pass with grade 5 \Y 4 Fail
Pass with grade 6 V1 Fail
Pass with grade UNG UNG Fail
Total sitting 28

Total Passing 22

Note. *UNG means “ungraded” which is a failing grade.

B3CSEC results were compiled by the Planning and Development Division’s Policy Analysis and Research Unit of
the Ministry of Education (MOE) in October 2009 and published in “Performance of the COP schools in the 2009
CSEC Examinations”.
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Table 3.3 shows the seven possible grades that a school A received in the 2009 Caribbean
Secondary Education Certificate (CSEC) examinations. This information was collated by the
Planning and Development Division’s Policy Analysis and Research Unit in the Ministry of
Education in October 2009. Table 3.3 shows that a total of 28 students took the subject and 22
students passed thus giving a percentage pass of 78.6% (22/28 * 100 = 78.6%). This
methodology was used to determine the grades for all schools in the six subjects that were used
in this thesis.

Research Methodology

Figure 3.2 gives a diagrammatic representation of the research methodology of this
research. The Commonwealth Assessment of Physical Environment (CAPE) was pilot tested in
ten high schools which consisted of administering the CAPE in its original form. Based on the
responses to the ten pilot tested questionnaires, the researcher’s own observations and structured
conversations with some of the principals, the CAPE was modified to create an instrument that
better suited the assessment of school facilities in the Jamaican context. This instrument was
called the Modified Commonwealth Assessment of Physical Environment (MCAPE). The
MCAPE was then administered in 164 schools by mailing questionnaires to principals.
Afterwards, follow-up by way of phone calls and email to principals was done. The 84 returned
questionnaires were checked for accuracy, which revealed that one of the questionnaires was not
accurately filled out, thus reducing the sample to 83. These questionnaires were then coded as
shown in Appendices | and J and were then analyzed using four statistical tools. Based on the
findings of the analysis, follow-up visits were made to some of the schools to explore unexpected
findings. The academic scores for the six subjects were determined by using information

received from the Ministry of Education. The previous section outlined the methodology
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employed in determining the percentage passes for each subject at particular schools. The

findings were then presented and conclusions for the research were drawn.
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Follow-up
Site Visits

Site Visits

Follow-up
Site Visits

Modification of
CAPE to create
MCAPE

Figure 3.2. Diagram of Research Methodology.
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Pilot Testing of CAPE and Administration of MCAPE

Prior to the administration of the MCAPE, a letter was written to the Chief Education
Officer of the Ministry of Education introducing the researcher and informing him of the
research and requesting assistance by way of allowing the following:

o the research to be conducted in the Jamaican education system;

pilot testing of the questionnaire in ten high schools;

the administration of the questionnaire after the pilot testing;

access to students’ academic results for academic year 2008/2009.

A pilot test was conducted on March 15, 2009. Ten schools were randomly selected from
the school population to which the CAPE was sent with the permission of the Ministry of
Education and all ten questionnaires were returned (see Appendix G). Based on the responses
and personal visits made to the schools it was determined that some of the questions needed
adjustment. Questions from the CAPE requested information, for example, on type of floor
rather than the condition of the floor. In Jamaica a floor could be considered concrete, yet in
good condition. Table 3.2 shows the questions and the modifications that were made to improve
the response rate. The questionnaires were then re-administered between April 17, 2010 and
August 31, 2010. On April 11, 2010 the MCAPE was mailed to the entire population (164) with
a cover letter introducing the researcher and with a self-addressed and stamped envelope
enclosed (see Appendix H). Each principal was given three weeks to fill out and return the
questionnaire. Follow up emails and telephone calls were made to principals to remind them to

complete and return the questionnaires.
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Analysis of the MCAPE

The results from the MCAPE instrument facilitated the categorization of the schools,
according to building condition. This assessment was used to compare student performance
across various types of school conditions. The 84 questionnaires returned were critically
analyzed for completeness and conformity. Of the total 84 received, only one was deemed
unsatisfactory to be used in the research because some questions had multiple answers. After the
receipt of the completed survey instruments the first question was collated and represented using
descriptive statistics. The remaining data generated from the questionnaires were then coded and
entered in Statistical Package for the Social Sciences (SPSS) for interpretation. The hypotheses
were examined at 0.05 level for the various statistical tests to determine significance. The
following analyses were “run”. Below is a summary of the various analyses that were conducted.
(These are explained in more detail in Appendix K).

e Descriptive Statistics

e Spearman’s rho

e Kruskal-Wallis

¢ Mann-Whitney U test

e Multivariate analysis of variances (MANOVA)

Chapter four presents data gathered from completed questionnaires and personal visits to
schools, observations, and discussions and the corresponding descriptive statistics. Variables
were also checked for any violation of the assumptions underlying the statistical techniques that
were used to address the research questions (Pallant, 2007). Bastic & Matalon (2004) stated that
employing the technique of descriptive statistics will describe or characterize the obtained data

and give a summary of certain aspects of the results so they can easily be understood by the
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reader. Keller (2005) also posited that descriptive statistics deals with methods of organizing,
summarizing, and presenting data in a convenient and informative way, using graphical
techniques which allow statistics practitioners to present data in ways that make it easy for the
reader to extract useful information.

The descriptive statistics that were run are presented in chapter four and was done for all
of the independent variables. The purposed of running descriptive statistics was to pull together
information relating to the school stock itself. It was felt that a thorough understanding of the
school stock would aid in the interpretation of all the other statistical tools that were used in this
research.

Analyses were generated from two sets of data, the first from all the questionnaires (83)
collapsed to reflect good and very good building condition as one combined category as well as
bad and very bad as another combined category. The second set of data was from a reduced
sample of 57 which was created by removing all the very young schools and the very old schools
in order to determine if there were any intervening factors that were impacting these schools but
were not impacting the middle-aged schools. Responses to this reduced sample of 57 were also
collapsed; excellent and good were grouped, and so were bad and terrible. From the creation of
the second group, independent variables were investigated using the appropriate statistical tools.
Basically, independent variables were used to gather information on the conditions of buildings.
The mean ranks for these categories were compared to determine if there were any statistical
differences between or among the variables.

Spearman’s rho, Kruskal-Wallis, Mann-Witney U test and multivariate analysis of
variances are presented in Chapter 5. All the analyses were done using the two sample sizes of

83 and 57. Also, all the statistical tools used in this research were non-parametric statistical
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tests, that is to say, those designed to be used when the data are not normally distributed. Table
5.1 in chapter five shows the shapes of the histograms generated from the dependent variables.
None of them are symmetrical in shape, thus justifying the used of non-parametric tests for this
study.

Spearman’s rho is a statistical test that shows the strength and direction of relationship
between two continuous variables that are arranged in rank order (Pallant, 2001). Spearman’s
rho was only used to analyse school age since school age was the only continuous independent
variable on the questionnaire. The findings of age of school facilities and the six academic
subjects after running Spearman’s rho revealed that the independent variable Age (school
building age) was statistically significant with all six subjects, five at p <.01 and one at p < .05.
To be sure that there was nothing very special about schools that were newer and those schools
that were very old, these two categories of schools were removed from the original sample and
recoded, thus leaving schools that were of average age, i.e. between 21- 60 years old. This
amounted to 57 schools of the 83; that is 69 % of the schools that responded. This group was
called average-age schools. The decision to remove the young and very old schools was made
when the researcher realized that when Spearman’s Rho was used, there was constant and
significant correlation found with age. The average age of 57 schools was divided into two
groups ranging from 21- 40 years (33) and labelled younger schools, and those from 41 — 60
years labelled old schools (24).

Site Visits and Validation of Findings

Site visits were undertaken at three stages of the research process: during the pilot testing,

during administration of the MCAPE and during follow-up visits after data analysis. After the

analyses were run with SPSS, site visits were made to 31 schools to observe the differences
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between schools that were performing exceptionally well and poorly. The visits provided an
opportunity to professionally validate the reports from principals, and to “get behind the data” in
the sense of a better understanding of conditions on the ground. In order to contextualise the
findings of the various analyses and site visits, discussions were then held with principals and
Ministry of Education ( MOE) officials such as the Chief Architect, Chief Building Officer and
Building Officers. The data analyses and observations from site visits are given in chapters four

and five.
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Chapter 4

Research Findings - Univariate Analysis

Introduction

The purpose of this chapter is to present the findings of some of the MCAPE survey
results; that is, to present the univariate analysis conducted on the condition of the built
environment of secondary schools: the age, the adequacy of windows and their condition, the
adequacy of the lighting, the temperature of the classrooms, the painting schedules of wall and
ceilings, the proximity of noise generating facilities to classrooms, the adequacy of bathroom
facilities and their cleaning schedules, the presence of graffiti, the condition of classroom
furniture and grounds, and the colour of the facilities, and associating these variables with
academic scores.

After pilot testing the CAPE and administering the MCAPE (which was used to conduct
this investigation) site visits were made to 35 schools to validate the results from the returned
questionnaires. The assessment of the principals and the researcher’s own site visits is captured

in Tables 4.20 and 4.21.
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Introduction

Analysis of School
Population

Analysis of School
Age

Analysis of
Structural Variables

Analysis of
Cosmetic Variables

Non-Facility
Factors

Figure 4.1. Structure of Chapter 4.
Analysis of School Population

The specific characteristics of the school population being analysed are school type male,
female, co-ed, shift or boarding schools (where living accommodations are provided for
students). The sample comprised 83 schools from six regions. The highest number of schools
which responded to the MCAPE questionnaires from any region was 27 schools located in
Region 1, comprising a little less than a third of the sample, and this was followed by Region 6,
comprising 24 schools, and the lowest number five, from Region 5, representing 6% of the
sample. Three regions, two, four and five, were combined, comprising approximately one -third
of the population which represented 32.5% of the sample. A profile of the sample of schools is

presented in Figure 4.2.
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Figure 4.2. Schools by Region that Participated in the Survey.

The first question of the MCAPE questionnaire asked that principals give the name of the
school from which they are reporting, just for the purpose of identifying the school in the
population. The second question on the survey asked principals to identify their school type.

The findings are presented in Table 4.1.
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Table 4.1

Frequency (F) and Relative Frequency (RF) Distribution for School Types A and B

RF%
School Type A F
Male 6 7.2
Female 10 12.0
Co-ed 67 80.7
School Type B F RF%
Boarding 2 2.4
Shift 18 21.7
Non-shift 63 75.9

Analysis of School Age

Site visits revealed that building stocks varied considerably as the built environment
bearing the newer classrooms was constructed at various stages of the schools’ life, some
commencing with the conversion of church facilities into classrooms. These buildings were
divided into three distinct groups: original buildings, permanent additions and temporary
buildings. The original buildings of older schools were usually a church or religious group’s
facility that was used as a school facility. These buildings usually became permanent parts of the
school building stock and formed central points of the schools with some distinct architectural
features. Permanent additions and construction were those buildings constructed under the
supervision of the Ministry of Education and were predominantly structurally sound except for

the latest set of bungalow buildings, which were poorly designed and constructed. A distinctive
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feature of these buildings was walls constructed with zinc sheets as external cladding which were
without insulation and which were unbearably hot inside the building.

In response to increasing number of students in the population, temporary buildings are
being erected by the principals and sometimes by the Ministry of Education to cater to a space
deficiency in schools. They are usually bungalow type buildings constructed with concrete bases
and timber frames, clad with form ply or aluminium sheeting and with roofing constructed of
low quality sheeting. A recent bungalow design being implemented by the Ministry of
Education and now being widely utilised, consists of timber buildings clad on the outside with
aluminium sheeting with hip roof** construction, covered with aluminium sheeting (see Figure
4.3). This particular building type is poorly ventilated with low internal timber partitions and
presents a safety hazard to students, staff and visitors due to poor construction. Aluminium
sheeting has sharp edges which, if not properly covered due to shoddy workmanship or are
exposed by vandals, can cause serious injuries.

The varying building ages have added to expansion and renovation problems because of
the variability of maintenance needs. The lack of standardization in design increases
maintenance costs as there are different building types within a single compound and across the
system which require different materials and construction expertise. Very old building types are
costly to repair because the specialised skills required have become scarce and therefore more

costly.

A hip roof is a type of roof where all sides slope downwards to the wall, usually with a fairly gentle slope.
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Figure 4.3. Elevation of Aluminium-Clad Building.
The majority of school buildings in the sample were constructed 21 to 40 years ago.
Others were built between 41 and 60 years ago. Only seven of the schools were less than 20
years old and 17 of the schools were constructed between 61 and 120 years ago. Only one
school did not report its age and two of the schools were constructed in the 19th century. In
1966 a sweeping plan for education reform titled “New Deal for Education in Independent
Jamaica” was introduced (Seaga, 2010). Under this program the World Bank financed the
construction of 50 new secondary schools to augment the existing 47 schools at the secondary
level (Seaga, 2010). These schools would now be approximately 40 years old, thus reflecting
consistency with the responses from the questionnaire which indicated that approximately 40%
of the school building stock was between the ages of 21 and 40 years.
Analysis of Structural Variables
Availability of windows. There are many types and sizes of windows, the choice of

which affect not only the appearance of a building, but also the natural lighting, ventilation, view
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potential and spatial quality of the building’s interior (Ching, 1991). Ching (1991) explained that
like exterior doors, windows should provide a weather-tight seal when closed, having insulation
value, and should resist the formation of condensation on their interior surfaces. The windows
commonly used in the Jamaican education system are manufactured from aluminium, wood, or
concrete and are usually done in various combinations as shown in Figure 4.4. They range from

fixed, casement, to jalousie windows, which give ventilation of 0% to100%.
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Figure 4.4. Combination of Window Styles on School Building.

Aluminium jalousie windows are mostly used in the education system because of their
reasonable cost when compared to other window types. In addition, the 100% ventilation
potential, speed of installation and their availability have made aluminium jalousie windows o