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Abstract

The research is on managing outdoor chemistry curriculum delivery to forestall
security threat in public secondary schools in Kaduna State, Nigeria. To guide the
study, two research questions were raised which are in line with the research
hypotheses formulated. The study adopted descriptive research design. The
population comprised of 4,663 respondents which entails: 1,006 teachers and
3,657 students in Senior Secondary School Il (SS2). The research advisor (2006)
was used to select a sample of 115 respondents from 15 senior secondary schools
using simple random sampling technique. The instruments for data collection
were researcher's designed questionnaire titled “Management of the Outdoor
Chemistry Curriculum Delivery to Forestall Security Threat in Pubic Secondary
Schools in Kaduna State Questionnaire” and 25 item Teacher Made Test, named
Outdoor Chemistry Delivery Performance Test (OCPT). PPMC was used to
determine the reliability coefficient of the test instrument at the value of 0.68 and
Cronbach Alpha statistics was also used to determine reliability coefficient of the
questionnaire at (.78 respectively, which were considered adequate for the study.
The statistics of mean and standard deviation were used to analyze responses to
the research questions raised in the study, while Chi-square (X2) was used to test
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the formulated hypotheses at 0.05 level of significance. The findings of the study
revealed that outdoor chemistry curriculum delivery has drastically reduced
insecurity in public secondary schools in Kaduna State. It was therefore,
concluded that managing outdoor curriculum delivery is not only weapon to
forestall security threat in public secondary schools in Kaduna State, but also an
opportunity to improve students' performance in chemistry. It was recommended
that quarterly review of outdoor/ security activities is important to further create
conducive atmosphere for teaching major topics in Chemistry, among others.
Keywords: Outdoor curriculum delivery, Chemistry and Security Threat.

Introduction

Chemistry is a branch of science that deals with the study of the composition and
properties of matter, changes in matter, the laws and the principles that govern
these changes. Chemistry is one of the subjects that is offered in the secondary
school curriculum. It is an important part of what is called science and an active
and continually growing science that has vital importance to our world in both the
realm of nature and realm of society (Anaso, 2010). Chemistry is characterized
as the most utilitarian of all the experimental sciences. For example, a good
secondary school education pass grade in chemistry is a prerequisite for joining
medical and agricultural professional courses. However, the outdoor chemistry
curriculum delivery is one of the innovative methodology adopted recently for
the attainment of goals and objectives of chemistry curriculum as stipulated in the
National policy of education in Nigeria.

Outdoor curriculum delivery is a vital element for development and educational
experience of chemistry students in Nigeria. It is a wide term that includes such
things as outdoor play in the environmental education, expeditions, field trips,
and so on. Outdoor curriculum delivery is about releasing teaching and learning
from the constraints of the classroom walls. Information Communication
Technology (ICT) can be of real assistance by providing highly mobile and easy-
to-use ways of exploring, recording, and reviewing outdoor learning. Rickinson,
Dillon, Teamey, Morris, Choi, Saunders, & Benefield (2004) mentioned that the
best outdoor curriculum delivery increases full school curricula, and reduces
difficulty to organize available opportunities to students and that policy makers
need to respond pro-actively. The outdoors curriculum delivery has always been
a crucial part of the schools which help teachers to realize that it can be a very
powerful learning environment as well as a place for exercise and play. House of
Commons (2005) posited that all educational processes, the benefits of education
outside the classroom should be rigorously researched, documented and
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communicated.

Positive and reliable evidence of the benefits of outdoor curriculum delivery
would help schools determine the priority to afford to such work. Outdoor
curriculum studies are categorized as focusing on field work, outdoor adventure,
and school grounds/community programs. Rickinson, Dillon, etal, (2004)
revealed that outdoor curriculum delivery has positive impacts on school
students. The outdoor curriculum delivery is a world full of opportunities for
learning, creating and exploring. The outdoor curriculum delivery ties in to
curriculum, supports academic standards, and provides real-world application
for standardized tests and textbooks. Engaging with other professionals, teachers
can plan to teach outdoors, smoothly integrating the outdoor curriculum delivery
into lesson note, scheme of work, syllabus and curriculum as a whole.

The school is an organization that needs to have planned safety rules and
regulations to protect its components so that the culture of learning and teaching
is enhanced. Stephen (2004) referred to school security as strategies and
procedures required to co-ordinate the diverse activities of the institution in order
to achieve safety. One of the important duties of the school manager is to ensure
that safety programmes are implemented and that necessary steps are taken
whenever situation arise which could be potentially dangerous (Bucher and
Manning, 2005). However, school security has a big impact for effective delivery
of chemistry curriculum and attainment of the educational goals. School security
can also be defined as measures taken for the protection of the students, staff,
property and other school valuable assets from attacks or dangers. Kurtus (2012)
viewed school security as administrative plan to protect students and staff in the
event of danger. It is a plan against the criminal and anti-social behaviour which
can cause disruption to the work of the school, physical and mental damage to the
people and damage to the school building (Ragozzino, Litne, and Brien, 2009).

School security can also be explained as those measures taken to protect and
manage school violence, reduce safety risks and liability, and improve on school
community relationship (Trump, 2003). It is the physical protection of school
property, school personnel and students from hostile acts or influences. They are
measures taken to maintain order, discipline and prevention of disruption to the
entire school (Fukumi, 2008). However, managing outdoor chemistry curriculum
delivery in an important weapon to forestall school security threats in secondary
schools. Students hardly perceive chemistry class as relevant or motivating even
before the security challenges in secondary schools in Kaduna State. In many
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cases, concepts are presented in an abstract way and in a strange and unfamiliar
language. The terminologies used in the chemistry classes are neither related to
the students' lives nor to the world where they live. A recent study confirmed the
challenge in attitudes among students towards chemistry generally viewed as
“toxic”, whereas nature is perceived as “idyllic” (Krischer, Spitzer & Groger,
2016). Suggested approaches to making school chemistry more relevant include
teaching chemistry in realistic contexts by employing outdoor curriculum
delivery approach to curtail security threat in public secondary schools (Gilbert,
2006; Parchmann et al., 2006). Another possibility is emphasizing education for
sustainable development (Burmeister, Rauch & Eilks, 2012; Jegstad & Sinnes,
2015). Chemical substances are mostly examined in the laboratory, often
separated from their normal range of use or occurrence, leading to the calls for the
management of the outdoor chemistry curriculum delivery to forestall security
threat in pubic secondary schools in Kaduna State. The study however intends to
examine managing outdoor chemistry curriculum delivery to forestall school
security threats in secondary schools in Kaduna State. The research will bring to
lime light effective ways of managing outdoor chemistry curriculum delivery to
avert security challenges in Kaduna State.

Objectives of the Study
The main objective of the study is to examine the management of the outdoor
chemistry curriculum delivery to forestall security threat in pubic secondary
schools in Kaduna State. Specific objectives were postulated to provide focus for
the study. These include:
i. identify the effect of outdoor chemistry curriculum delivery on security
threat in pubic secondary schools in Kaduna State
ii. Examine the influence of outdoor chemistry curriculum delivery on
students' performance threat in pubic secondary schools in Kaduna
State

Research Questions
In the same vein two research questions were raised to guide this study:
i.  What is the effect of outdoor chemistry curriculum delivery on security
threat in pubic secondary schools in Kaduna State?
ii. Does outdoor chemistry curriculum delivery improves students'
performance in pubic secondary schools in Kaduna State?
Hypothesis
Also, two hypotheses were formulated to be tested at 0.05 level of significance,
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which include:
i. H,,;: There is no significant effect of outdoor chemistry curriculum
delivery on security threat in pubic secondary schools in Kaduna State
ii. H,,: There is no significant effect of outdoor chemistry curriculum
delivery on students' performance in pubic secondary schools in Kaduna
State.

Methodology

The design adopted for this study was descriptive research design of survey type.
This study focused on Zaria Educational Zone of which the respondents were
principals, teachers and students. There are 49 public senior secondary schools in
Zaria Education Zone. The study made use of public senior secondary schools of
which the total population of the study was 4,663 respondents which entails:
1,006 teachers and 3,657 students in Senior Secondary School II (SS2). Simple
random sampling technique was used to select a sample of 115 respondents in
relation to the Research Advisor (2006) from 15 senior secondary schools. The
sample distributions were 15 teachers and 100 students in public senior
secondary schools in Zaria Education Zone.

The instruments for data collection were researcher's designed questionnaires
titled “Management of the Outdoor Chemistry Curriculum Delivery to Forestall
Security Threat in Pubic Secondary Schools in Kaduna State Questionnaire” and
Teacher Made Test, named Outdoor Chemistry Delivery Performance Test
(OCPT). The questionnaire was used to elicit information from the teachers,
while the performance test was administered on the students. The test items
consisted of 25 multiple choices, items constructed by the researcher. The
questionnaire comprised of 13 items separated into two sections, where seven (7)
ofthe items were on effects of the management of outdoor curriculum delivery on
security threat in public secondary schools in Kaduna State, while six (6) of the
items were on effects of outdoor curriculum delivery on students' performance
structured on a five point rating scale. The content and construct validity of the
instrument was validated by two (2) experts in the field of education curriculum
and evaluation. The reliability coefficient value of the test instrument was
obtained at 0.68 using Pearson Product Moment Correlation statistics, while the
questionnaire reliability coefficient was also obtained at 0.78 using Cronbach
Alpha statistics. The instruments were personally administered by the researcher
which facilitated prompt response and returns from the respondents.

Descriptive mean and standard deviation were used to analyze responses to the
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research questions raised based on the data collected from the respondents. Also
inferential statistics such as Chi-square (X2) was used to test the formulated
hypotheses at 0.05 level of significance. The Statistical Package for Social
Science (SPSS) version 21.0 was used to code and facilitate the data analyzed.

Results

Analysis of Responses to Research Questions

Research Question 1: What is the effect of outdoor chemistry curriculum
delivery on security threat in pubic secondary schools in Kaduna State?

The responses to this research was analyzed using mean and standard deviation

Table1: Descriptive statistics on the effect of outdoor chemistry curriculum

delivery on security threat in public secondary schools in Kaduna State

Table 2: Descriptive statistics on the effect of outdoor chemistry curriculum delivery on
students’ performance in public secondary schools in Kaduna State

Pre-Outdoor Post-outdoor
Sub-variables N Mean STD MD Mean STD MD
Effect of 3.3836 0.64944
Outdoor 50 021 5.2603 1.67089 0.50
Students 50 30724 018990 47558  2.62031

performance

Table 1 showed the effect of outdoor chemistry curriculum delivery on security
threat in public secondary schools in Kaduna State. This result indicated that
post-outdoor chemistry curriculum delivery had a better mean score compared to
pre-outdoor chemistry curriculum delivery. The finding indicated that the post-
outdoor mean scores of 5.2603 and the standard deviation of 0.67089 with mean
difference of (2.7) and (2.03) were obtained. Therefore, the standard deviation at
each level indicated that there is mild difference in the pre-outdoor and post-
outdoor chemistry curriculum delivery from each other.

Research Question 2: Does outdoor chemistry curriculum delivery improves
students' performance in pubic secondary schools in Kaduna State?

The responses to this research was analyzed using mean and standard deviation

Table 2: Descriptive statistics on the effect of outdoor chemistry curriculum delivery on
students’ performance in public secondary schools in Kaduna State

Pre-Qutdoor Post-outdoor
Sub-variables N Mean STD MD Mean STD MD
Effect of 3.3836 0.64944
Outdoor 50 021 5.2603 1.67089 0.50
Students 50 30724 018990 47558  2.62031

performance
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Table 2 showed the effect of outdoor chemistry curriculum delivery on students'
performance in pubic secondary schools in Kaduna State. This result indicated
that post-outdoor chemistry curriculum delivery had a better mean score
compared to pre-outdoor chemistry curriculum delivery. The finding also
indicated that the post-outdoor mean scores of 5.2603 and the standard deviation
of 1.67089 with mean difference of (0.21) and (0.50) were obtained. Therefore,
the standard deviation at each level indicated that there is difference in the pre-
outdoor and post-outdoor chemistry curriculum delivery from each other. This
implies that outdoor chemistry curriculum delivery has tremendously improved
student performance.

Hypotheses Testing

H,,: There is no significant effect of outdoor chemistry curriculum delivery on
security threat in pubic secondary schools in Kaduna State.

The hypothesis was tested using Chi-Square (X2)

The summary of the data collected and analyzed is presented in table 3.

Table 3: Summary of Chi-Square on the effect of outdoor chemistry curriculum delivery
on security threat in pubic secondary schools in Kaduna State.

Responses SA A U SD D Total
Observed 51 32 7 10 15 115
Frequency

0)

Expected 23 23 23 23 23 115
Frequency

(E)

(O-E) 28 9 -16 -13 -8 0
(O-E)2 784 81 256 169 64 1354
>(O-E)2/E  34.08 3.52 11.13 7.35 2.8 58.88

Interpretation: Chi-square (X2) =)’ (O-E) 2/E, X2 =58.88. The degree of
freedom for Chi-square test is given as: df = (n - 1) Where df = degree of freedom
n=no of responses. df=5-1 df=4 AtS5 dfandassumed 5% (0.05) level of
significance, the chi-square critical/tabulated value X2 @0.95 = 9.925 (see chi-
square statistical table).

Decision Criterion: If the chi-square calculated (X2) is greater than the critical
or tabulated value (X2t); reject the null hypothesis (HO) and accept the
alternative hypothesis (H1) and then conclude that the research hypothesis is
false. Table 3 showed the effect of outdoor chemistry curriculum delivery on
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security threat in pubic secondary schools in Kaduna State. The null-hypothesis
which stated that there is no significant effect of outdoor chemistry curriculum
delivery on security threat in pubic secondary schools in Kaduna State was
rejected. Therefore, there is significant effect of outdoor chemistry curriculum
delivery on security threat in pubic secondary schools in Kaduna State. The
implication of this result is that, outdoor curriculum delivery has positive effect
on security threat in public secondary schools in Nigeria. This means that
outdoor chemistry curriculum delivery has drastically reduced insecurity in
public secondary schools in Kaduna State.

H,,,: There is no significant effect of outdoor chemistry curriculum delivery on
students' performance in pubic secondary schools in Kaduna State

The hypothesis was tested using Chi-Square (X2)

Table 4: Summary of Chi -Square on the effect of outdoor chemistry curriculum

Delivery on Students’ performance in pubic second ary schools in Kaduna
State

Responses  SA A U SD D Total

Observed 68 21 3 9 14 115

Frequency

0)

Expected 23 23 23 23 23 115

Frequency

(E)

(O-E) 45 2 -20 -14 -9 4

(O-E)2 2025 4 400 196 81 2706

>(0O-E)2/E 88.04 0.17 17.39 8.52 3.52 117.64

Interpretation: Chi-square (X2)=>) (0-E)2/E, X2=117.64.

The degree of freedom for Chi-square test is given as: df = (n - 1) Where df =
degree of freedom n=noresponses. df=5-1 df=4 AtS5dfandassumed 5%
(0.05) level of significance, the chi-square critical/tabulated value X2 @0.95 =
9.925 (see chi-square statistical table).

Decision Criterion: If the chi-square calculated (X2) is greater than the critical
or tabulated value (X2t); reject the null hypothesis (HO). Table 4 showed effect of
outdoor chemistry curriculum delivery on students' performance in pubic
secondary schools in Kaduna State. The null-hypothesis which stated that there is
no significant effect of outdoor chemistry curriculum delivery on students'
performance in pubic secondary schools in Kaduna State was rejected. Therefore
there is significant effect of outdoor chemistry curriculum delivery on students'
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performance in pubic secondary schools in Kaduna State. The implication of this
result is that outdoor chemistry curriculum delivery has positive impact on
students' performance in pubic secondary schools in Kaduna State. This means
has outdoor chemistry curriculum delivery has tremendously improved students'
performance in public secondary schools in Kaduna State.

Discussion of the Findings

The research question one showed the effect of outdoor chemistry curriculum
delivery on security threat in public secondary schools in Kaduna State. This
result indicated that post-outdoor chemistry curriculum delivery had a better
mean score compared to pre-outdoor chemistry curriculum delivery. The finding
also indicated that the post-outdoor mean scores of 5.2603 and the standard
deviation of 0.67089 with mean difference of (2.7) and (2.03) were obtained.
Therefore, the standard deviation at each level indicated that there is difference in
the pre-outdoor and post-outdoor chemistry curriculum delivery from each other.
To back this up, the hypothesis one, which stated that there is no significant effect
of outdoor chemistry curriculum delivery on security threat in pubic secondary
schools in Kaduna State was rejected with the calculated chi-square 58.88 is
greater than the table value 0 9.925 @ 0.05 level of significance. Therefore there
is significant effect of outdoor chemistry curriculum delivery on security threat in
pubic secondary schools in Kaduna State. The implication of this result is that,
outdoor curriculum delivery has positive effect on security threat in public
secondary schools in Nigeria. The finding was supported by Home and
Staniszewsk (2003) who perceived outdoor curriculum delivery as a form of
protection against security threat which is used to safeguard the learners and
teachers from impending danger or threat within the school environment. It is a
measure taken to prevent dangers and threats. It involves measures taken to make
the outdoor learning environment safe. A place where there is security is a place
of safety, (Haughton and Metcalf, 2000). This evidenced that the learning
environment is secured through outdoor and security plans which are well drawn
policies of protection that should be given to the stakeholders within the outdoor
environment, be it learners, educators and managers. This implies that managing
outdoor chemistry curriculum delivery outdoor is a good weapon to stem
insecurity in public secondary schools in Kaduna State.

The research question two showed the effect of outdoor chemistry curriculum

delivery on students' performance in pubic secondary schools in Kaduna State.
This result indicated that post-outdoor chemistry curriculum delivery had a better
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mean score compared to pre-outdoor chemistry curriculum delivery. The finding
also indicated that the post-outdoor mean scores of 5.2603 and the standard
deviation of 1.67089 with mean difference of (0.21) and (0.50) were obtained.
Therefore, the standard deviation at each level indicated that there is difference in
the pre-outdoor and post-outdoor chemistry curriculum delivery from each other.
This implies that outdoor chemistry curriculum delivery has tremendously
improved student performance. To back this up, the hypothesis one, which stated
that there is no significant effect of outdoor chemistry curriculum delivery on
students' performance in pubic secondary schools in Kaduna State was rejected
with the calculated chi-square value 117.64 is greater than table value 9.925 @
0.05 level of significance. Therefore there is significant effect of outdoor
chemistry curriculum delivery on students' performance in pubic secondary
schools in Kaduna State. The implication of this result is that outdoor chemistry
curriculum delivery has positive impact on students' performance in pubic
secondary schools in Kaduna State. The finding was supported by Rickinson,
Dillon, etal, (2004) who revealed that outdoor curriculum delivery has positive
impacts on school students. The outdoor curriculum delivery is a world full of
opportunities for learning, creating and exploring. They also mentioned that the
best outdoor curriculum delivery increases full school curricula, and reduces
difficulty to organize available opportunities to students and that policy makers
need to respond pro-actively. The outdoors curriculum delivery has always been
a crucial part of the schools which help teachers to realize that it can be a very
powerful learning environment as well as a place for exercise and play.

Conclusion

Based on the findings, the study concluded that managing outdoor curriculum
delivery is not only weapon to forestall security threat in public secondary
schools in Kaduna State, but also an opportunity to improve students'
performance in chemistry. This implies that managing chemistry outdoor
curriculum delivery enhances achievement of chemistry curriculum goals by
reducing learning difficulty and increase available opportunities to students to
respond pro-actively to abstract chemistry instructions which help teachers to
realize the chemistry instructional and behavioral objectives and as well forestall
security threat in public senior secondary schools. This means that outdoor in
chemistry provides a rich learning environment, enabling students and teachers
with deep content knowledge to utilize basic and important insights when
connecting chemistry to nature.
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Recommendations
Based on the findings and conclusion reached on this study, the following
recommendations were made:

1. Curriculum planners should include outdoor activity as one of the
methods required in the curriculum, especially the student/teacher
activities to bring about effective impartation of knowledge and problem
solving skills and the need to decongest the chemistry curriculum which
is already overloaded to give enough time for outdoor activities needs to
be looked into. This will make the method have more significant effect on
students' knowledge.

2. The quarterly review of outdoor/ security activities became paramount to
create more conducive teaching and learning environment for teaching
major topics in Chemistry.
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