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Abstract

The adventure learning consists of highly structured physical activity with debrief session that
helps promote personal and social development. It is an approach with the future ready
curriculum framework that highlights three elements; curriculum structure, learning and
teaching delivery and assessment that are constructively aligned to prepare graduates in
meeting the challenges of the 21%t century. Previous researches showed that future
adventure learning projects are recommended to focus on higher education, small and
diverse which can yield significant knowledge into adventure learning. Thus, this study aims
to develop an adventure-based learning module for learning statistical inference course at
diploma level. This article will highlight two activities of adventure learning in the developed
module. The experiential learning theory, the inquiry-based learning and the concept of
outdoor learning point of views will be explained to shed additional light on the way the
activities in adventure learning endeavors are formed and enacted. This study contributes
valuable opportunities for higher education, where connecting learners with real-life and
relevant explorations may be the links missing to make higher education experiential,
authentic, and engaging.

Keywords: Adventure-Based Learning, Future Ready Curriculum, Statistical Inference,
Higher learning

Introduction

Over the years, the delivery of Higher Education Programs around the world has transformed
significantly. Not left behind, the Malaysian Higher Education Programs has promotes
students diversifications of roles as curators of knowledge, content produces, connections-
makers, the web as the open global curriculum and educators as the resources guide
(Hamisah & Marlia, 2018). The need for Future-Ready-Curriculum (FRC) is critical in uplifting
graduates’ knowledge, skills and attributes to thrive in the gig economy world. In a FRC, the
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curriculum, instruction, and assessment are tightly aligned, redesigned to engage students in
21st Century, personalized, technology-enabled, and deeper learning. Curricula and
instruction are standards-aligned, research-based, and enriched through authentic as well as
real-world problem solving. Students and educators have robust and adaptive tools to
customize the learning, teaching, and assessment, ensuring that it is student-centred and
emphasizing deep understanding of complex issues. Assessments are shifting to be online,
embedded, and performance-based. Institutions need to ensure that the education they offer
meets the expectations of students and the requirements of employers, both today and for
the future.

Till now, issues regarding the quality of teaching in higher education are often discussed to
ensure students’ success and educators’ performance (Aliu & Aigbavboa, 2019; Brown,
Cooper-Thomas, Curtin, Dunham, 2019). Not to be denied, educators as well as researchers
have often sought to engage learners in authentic, contextual and experiential learning in an
attempt to connect activities in the classroom with learners’ lives beyond the classroom walls
(Veletsianos & Kleanthous, 2009; Tan & Nie, 2015; McRae, Church, Woodside, Drewery,
Fannon, & Pretti, 2019). One promising way to engage learners in FRC, therefore, has been
through the development of educational programmes or activities that revolve around
expeditions and adventures grounded on the use of technology to reinforce the experience
and connect learners, educators, and experts (Buettner & Mason, 1996; Buettner, 1997).
Given the potentially powerful and lasting impact that such programs have exhibited (Hattie,
Marsh, Neill, & Richards, 1997), the interest from the educational community (Schutz, 2008),
and the relative confusion that exists in the current literature with regards to how powerful
outcomes are achieved in adventure-based education (Hattie et al., 1997; McKenzie, 2000).
ABL has only been implemented as a distance education approach in the K-12 environment
in the context of large-scale projects focusing on socio-scientific issues of global concern.
While these projects demonstrate the possibilities afforded by ABL, the opportunities, limits,
and viability of ABL in other contexts need to be investigated. This can be done by designing
and researching projects that are smaller in size and scope, explore other content areas, and
focus on higher education. Thus, this study aims to develop an Adventure-Based Learning
Module for learning Statistical Inference course at Diploma level. This article will also highlight
two activities of adventure learning in the developed module.

Literature Review

Concepts of Adventure-Based Learning

Adventure-Based Learning (ABL) uses an experiential and discovery learning approach as well
as fun approach to trying something new to support the concept that one learns most
effectively when they: (i) Enjoyed the learning activities, (ii) Interested in what was learned,
(iii) Actively participate in their learning, (iv) Feeling in control of what they learn, (v) Able to
reflect the experience afterwards, and (vi) Making connections to other learning and other
life situations. In ABL, the lecturer or facilitator challenges the group to achieve its goals, but
does not explain how to successfully complete the exploration challenge. Students must strive
to find solutions individually and together as a team, must communicate and learn from one
another in order to succeed. In this teaching method, students are able to identify the internal
resources, strengths, and positive attributes within themselves and in their team. Students
can reflect and respond to subsequent experiences or "adventures" that allow them to learn
more about both the group's personal behaviors and contributions, and relate them to their
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daily lives and routines to bring about a more positive change. Positive changes often occur
when students, individually and as a group, resolve problems or face situations of risk.

There are several examples of ABL programs that have been implemented, namely GoNorth
2006-2009, Arctic Transect 2004, Jason Project, The World of Wonders, Blue Zones,
Expedschools and eField Trips (Veletsianos & Kleanthous, 2009). However, the approaches
and strategies used in each of the above ABL vary. For example Expedschools uses a project-
based approach, eField Trips based on a virtual project, conducting outdoor activities only
and combining virtual projects and outdoor activities.

Adventure-Based Learning Principles

Doering (2007) introduces several key principles in the ABL Model such as illustrated in Figure

1 which include:

i Curriculum-based and inquiry-based (problem-based learning),

ii.  Opportunities for collaboration and interaction between students, lecturers and
experts,

iii.  Using the internet as a medium of learning,

iv. Media and text can be delivered on time,

v.  Syncronized in educational opportunities,

vi.  Guidelines for implementing online curriculum pedagogy, and

vii. Adventure-based education

EARNING OPPORTUNIr
/Es

GNCHE® -

‘DVENTURE'QASED
CURRICULUS,

Figure 1: Adventure- Based Learning Model (Doering, 2006)

The implementation of ABL should take into account all of the above principles. The research
and inquiry-based curriculum is the first principle of ABL. This principle requires us to
highlight problem-solving learning concepts involving active student engagement. The
second principle is the opportunity for collaboration between students, lecturers and
experts. This principle means that during the learning process using the ABL method,
interaction between students, lecturers and scholars is required. The third and fourth
principle is that the use of the internet as a medium of learning and media and text can be
delivered in a timely manner. This principle emphasizes the concept of information sharing
through mediums such as smartphones or laptops. Thus, the use of the internet is crucial as
a medium of media and text sharing. The next principle is that consistency in educational
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opportunities means that students can share and ask about any learning problem through a
medium or group site that has been developed such as Whatsapp group or facebook group.
Sixth is to have a pedagogical implementation guide. The guide is designed so that lecturers
using this method can develop the medium or group page mentioned above. The last
principle is adventure-based learning or exploration. Therefore, adventure activities are
required during the teaching and learning sessions of this method.

ABL that have been implemented in many current studies are of large size, scope, duration
and funding (Veletsianos & Kleanthous, 2009). This method is also practiced only in the social
sciences in certain areas. This method can actually be used in education, in any location or in
any other content area using ABL on a smaller scale (Veletsianos & Kleanthous, 2009). This
means that the ABL can be practiced by lecturers in the college or university as well as by
educators in their classes.

Theories and Concept Related to ABL

The following discusses the three learning theories that are fundamental to ABL namely the
experience-based learning, the inquiry-based learning and the outdoor-based learning. The
relation of theory and ABL is explained in each of the following subtopics.

(a) Experience-Based Learning

Humans are learning since their birth in this world. It doesn't matter whether it's formal or
informal. The experience-based learning takes place everywhere. For example, a child told
her mother to buy sugar at a store near the house. This situation indicates that the child will
conduct a learning session based on the experience he or she has with his or her mother,
father, brother, sister or anyone who has brought him to the store. This process, as described
by Kolb's (1984) is the experience-based learning model. Kolb's (1984) learning model is a
well-known learning model. The learning model is illustrated in Figure 2.

Concrete
f:> Experience I@
Actlve ) Reflective
experimentation observation
% Abstract <::5
conceptualization

Figure 2: Experience Based Learning Models

Kolb's (1984) learning model is the result of John Dewey's adaptation of ideas. Students learn
based on four cycles of concrete experience, reflective observation, abstract
conceptualization and active experimentation. Students need to engage fully with open and
unbiased thoughts during concrete experiences. Next, reflect on and interpret the experience
according to one's own understanding (reflective observation). The next cycle is integrating
observation and logical theory to form the abstract concepts. Finally, they make assumptions

697



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT

Vol. 8, No. 4, 2019, E-ISSN: 2226-6348 © 2019

and conclusions based on new theories in the active experimental phase (Kolb & Fry, 1975).
Experience-based learning is often practiced by students, especially involving practical
training. This approach is applied to students and it is said to be most effective if the student
is himself or herself involved in the teaching and learning process. Beard and Wilson (2013)
define experience-based learning as the knowledge gained from consciously or unconsciously
transferring information or knowledge through observation and experience.

Based on Kolb's (1984) cycle model and the characteristics of experience-based learning, the
ABL method exhibits the characteristics of this approach. In other words, the ABL method is
a subset of experience-based learning. This is seen when an adventure activity combined with
a particular task provides experience, and creates a positive reflection on the skills, attitudes
and ways of students’ thinking. However, the differences between the ABL method and this
experience-based learning are reflected in the activities implemented.

(b) Inquiry-based learning

Inquiry-based learning means learning that involves investigating a problem, finding
solutions, analyzing problems and making decisions based on the information obtained.
According to Thangavelo, Azman and Rodziah (2001), learning that has features such as
identifying, exploring and investigating information on a problem or phenomenon is a
definition of inquiry-based learning. This approach is one of the student-centred approaches
(Noraini, 2005) in which students are given autonomy in each activity. Panaoura (2017) argues
that inquiry-based approaches provide opportunities for students to actively engage in
acquiring mathematical concepts. Consistently, Chapman's (2011) also explain the learning
that occurs when students engage in research and problem-solving activities with the help of
lecturers is inquiry-based learning.

There are five steps involved in implementing this approach. It starts with a problem-solving
step. Therefore, the construction of tasks that will be used during the teaching and learning
sessions must contain problems that need to be resolved. Next, the lecturers will need to help
students in making predictions about possible solutions and guide students in collecting data.
Students then analyze the data collected to draw conclusions or conclusions about the given
problem. This process is summarized through Figure 3.

Study the

Making searching Analyze the

Making

conclusion

prediction J| information data

problem

Figure 3: The Inquiry-Based Approach Process

The ABL method in mathematical contexts requires that the lecturer form an inquiry task
involving adventure activities. This is important so that the ABL method practiced can
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guarantee the achievement of predefined learning outcomes. A problem-solving task needs
to be developed and built on an inquiry-based approach that involves studying the problems,
making predictions, searching information, analysing the data and making conclusion. In
addition, the activities created should have an element of adventure. Therefore, the ABL
method developed is also a subset of inquiry-based learning.

(c) Outdoor Learning

Outdoor learning is defined as a learning activity that engages in external activities that
enhance the personality and social well-being of the natural environment (Marchant et al.,
2019). It can be carried out anywhere in zoos, forests, factories and so on (Ford, 1986; Fox &
Avramidis, 2003). Outdoor learning is defined as learning outside of the classroom with
elements of adventure (Sibthorp & Jostad, 2014). Therefore, classroom learning in this
context is a learning session that is related to adventure activities and is carried out in a
natural environment and not in the classroom.

According to Bowdridge (2010), outdoor education is very practical for the implementation
of the experiential learning philosophy. There are various outdoor learning activities that are
synonymous with adventure activities. These include walking, biking, camping, water
activities, mountain climbing, rope activities (abseiling, flying fox), rock climbing and so on
(Dickson, Gray, & Mann, 2008). These activities are also used during the National Service
Training Program (PLKN) in the FITALIFE module. This module is developed to shape and
improve individual performance and quality. As such, ABL can be practiced during classroom
learning which used outdoor learning perspectives when an adventure element is
incorporated into that approach.

Objectives of the Study

This study aims to develop an Adventure-Based Learning Module for learning Statistical

Inference course at Diploma level. This article will also highlight two activities of adventure

learning in the developed module.

The research questions for this study are:

1)  Does the developed ABL module for the Statistical Inference course have satisfactory
validity?

2) Does the developed ABL module for the Statistical Inference course have satisfactory
reliability?

3)  What are the two activities of adventure learning in the developed module?

The justification of choosing the Diploma Level Statistics course in this study is as follows:

1)  Statistics is a branch of science in mathematics. The use of this field in everyday life is
widespread and the importance of learning it should not be denied (Chew & Dillon,
2014; Johnson & Kuby, 2012; Gal & Ograjensek, 2017; Yeoh, Afifi, Ket & Narmal, 2015).

2)  This Basic Statistics course is mandatory for all students in the Diploma in Science
(Mathematics) Program, though it is significant in all fields of education for all levels of
schooling from pre-school to higher education (Chew & Dillon, 2014; Kalaian & Kasim,
2014; KPM, 2015). Therefore, the choice of Statistics course at the Diploma level is
appropriate as it is the most basic course in the university and the usefulness of the ABL
method in the early stages can give an indication of its usefulness or usefulness at the
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next level. If this method produces positive results, then its application to all courses
can be expanded.

Methodology

This study aims to develop the ABL Module for Inferential Statistics Course for Diploma
Mathematics Programme students. For this purpose, the development and design research
design is used (Creswell, 2018). The design is suitable due to its pragmatism in testing the
theory and validating the practicality. Besides, it is described as a way to establish new
procedures, techniques and tools based on specific needs analysis (Richey & Klein, 2007). In
this case, a new teaching module was developed. To develop the module, this study adopts a
model of module development by Afifi (2017) based on the ADDIE Model (Piskurich, 2016)
and Kemp Morrison and Ross (2012). There are five main phases in developing modules,
namely the analysis, the design, the development, the implementation, and the evaluation
phases. The analysis phase is the basis of all phases. The following will be determined before
the module is developed: the process of identifying the module objectives, course content,
assignments and teaching contexts. Document analysis was also carried out on the
specification of the Course Framework and Course Instructional Plan for Statistical Inference
course.

The second phase is the design phase of the ABL Module development. Kemp, Morrison, and
Ross (1998) stated that the basis for the process of designing a teaching module involving four
main elements;- students, objectives, methods and assessments. Therefore, in this phase, the
following elements are determined; determining the learning outcomes, approaches,
strategies, tasks, activities and appropriate teaching resources.

The next phase is to develop the ABL module. In this phase, lesson plans, course content,
assignments, training and teaching aids are developed. The completed ABL module is
validated by three mathematics education experts. The next phase is the implementation
phase where the teaching and learning activities will be implemented and involves two
processes. The process involves mentoring for teachers and implementing teaching and
learning in a real context. Selected teachers will be given teaching and learning
implementation guided by the ABL Module. Finally, the evaluation phase was implemented
where the teaching and learning activities using the ABL module are carried out to investigate
the feasibility and the reliability of the module being developed.

Sample of the Study

There are two types of samples in this study; the sample to validate the modules and the
sample to determine the reliability of the ABL module. Three mathematics education experts
are selected using the purposive sampling technique. A sample of 30 randomly selected
mathematics teacher trainer participated in the evaluation phase.

Instruments

The instruments used in this study are the Content Validity Form (CVF) and the Module
Reliability Survey (MRS). The CVF comprised of two sections; the face validity statement
(seven items) and the content validity statement (eight items). The MRS comprised of sic
statements about the ability to follow the ABL module for each unit. Both instruments allows
the sample to rate items on 4-point Likert scale (1= strongly disagree, 2=disagree, 3= agree,
4= strongly agree). These instruments were validated by two mathematics education experts.
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The result of the pilot test revealed that the MRS has high reliability indices of 0.750. This
indicated that both instruments are appropriate to be used in this study.

Data Analysis

In this study, to achieve the first objective, the Content Validity Index (CVI) was calculated as
an empirical measurement analysis to validate the validity of the module (Lynn, 1986). Upon
completion of validity measure, the reliability of the ABL module was established to achieve
the second objective if the study. Cronbach’s Alpha coefficient is widely used to measure the
reliability of Likert data that forms the psychometric instrument (Creswell, 2018; Ramasamy,
Rahman, Manaf, & Said, 2018). The value of Cronbach’s Alpha coefficient varies from 0.00 to
1.00 and the alpha value of .65 to 95 is satisfactory, showing that the module has appropriate
levels of reliability.

Results and Discussion

The results and the discussion will be presented according to the research question of the
study.

(1) Does the developed ABL module for the Statistical Inference course have satisfactory
validity?

As mentioned above, the face and content validity of the ABL module are analyzed using the
CVI. The CVI values for all three experts were presented in Table 1 (face validity) and Table 2
(content validity). Number 1 indicated a favorable rating (experts’ rated as 3 or 4), whereas
0 means unfavorable rating (experts’ rated as 1 or 2). In addition, the experts were also
requested to give comments and additional suggestion to improve the ABL module. Using the
CVI method, the acceptable standard for index of average congruity recommended by Lynn
(1986)] is 0.10 for 2 to 4 evaluators. In this case, both indices of CVI for face validity and
content validity is 1.00. Therefore, the developed ABL module could be considered as having
good face and content validity, indicating that the ABL module for the Statistical Inference
course have satisfactory validity.
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Table 1
CVI for Face Validity
ltem Criteria Likert  Favourabl Likert Favourabl Likert Favoura CVI
scale e Rating scale e Rating scale ble
Rating
Expert 1 Expert 2 Expert 3

1 The format is 4 1 3 1 4 1 1
acceptable.

2 The instructions 4 1 4 1 4 1 1
are clear.

3 The Words used 4 1 4 1 3 1 1
are appropriate.

4 The font size is 4 1 3 1 3 1 1
appropriate.

5 The words 3 1 3 1 3 1 1
spelling are
correct.

6 The grammar 3 1 3 1 3 1 1
used is correct.

7 The terms used 3 1 3 1 3 1 1
are appropriate.

CVI 1.00
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Table 2
CVI for Content Validity

I[te Criteria Likert  Favourabl Likert Favourabl Likert Favourabl CVI
m Scale e Rating Scale e Rating Scale e Rating

Expert 1 Expert 2 Expert 3

1 Related to the 4 1 4 1 4 1 1
learning outcomes

2 Canachieve the 4 1 4 1 4 1 1
learning standard. .

3 Suitable with the 4 1 4 1 3 1 1
ability of the
Diploma Level
Students

4  Appropriate for 4 1 4 1 3 1 1
Diploma Level
students’
experience

5  Appropriate with 4 1 4 1 4 1 1
the adventure-
based learning
activities

6 Canimprove 3 1 4 1 4 1 1
students’
achievement

7  Appropriate to the 3 1 4 1 4 1 1
time allocated

CvI 1.00

(2) Does the developed ABL module for the Statistical Inference course have satisfactory
reliability?

To answer the research question 2 of the study, a survey was conducted to establish the
reliability of the ABL Module (Sidek & Jamaludin, 2005; Gitau, Kiragu, Kamau, 2018). The alpha
Cronbach’s value will indicate the degree of consistency among the users of the module in
terms how they think or feel that they can achieve the learning objectives and can follow the
activities in the module. The result of the internal consistency tests for the survey was
reported to be 0.84. Hence, the developed ABL module for the Statistical Inference Course
has satisfactory reliability.

(3) What are the two activities of adventure learning in the developed module?

The two activities in the developed module are as follows:

1) Adventure Based On Fox Flying Activity
a) Students are required to measure their pulse and blood pressure before performing
Flying Fox Adventure activities and recording data in the Activity Form provided.
b) Students do the Flying Fox Adventure activities.
c) Students take time while doing the Flying Fox Adventure activity using stop watch.
d) The student re-measures the pulse and blood pressure after the activity.
e) Students perform statistical analysis (min) of data obtained.
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f) Students need to solve the following questions:
Determine the mean of student heart rate before and after the Flying Fox Adventure
activity.
Determine the mean of student blood pressure before and after the Flying Fox
Adventure activity
Interpret the data obtained in questions (a) and (b)..

2) Adventure Based On Abseiling Activities

a) Students are required to measure their blood and pulse, height and weight before
abseiling.
b) Students perform abseiling activities.
c) Students measures the time taken to complete the abseiling activity using a stopwatch
d) Students re-measure blood pressure or pulse pressure after activity.
e) Students perform a statistical analysis (Correlation) of the data obtained.
f) Students need to complete is as follows:
The relationship between student heart rate before and after abseiling activities.
The relationship between student blood pressure before and after abseiling activities
The relationship between height and time of student abseiling.
The relationship between weight and student time of abseiling.

The above results have shown that the ABL method can be done by designing and researching
projects that are smaller in size and scope, explore other content areas such as in the field of
mathematics, and in this case the basic statistics course, as well as focus on higher education.
Previous studies have indicated that adventure learning has only been implemented as a
distance education approach in the K-12 environment in the context of large-scale projects
focusing on socio-scientific issues of global concern (Veletsianos & Kleanthous, 2009;
Colombos, 2018). Thus, the opportunities, limits, and viability of adventure learning in other
contexts have been investigated. In addition, through the processes of establishing the
reliability of the ABL Module, we have found that the users of the module can achieve the
learning objectives and follow the activities in the module.

The activities that have been designed in the module were based on the experiential learning
theory, inquiry learning and outdoor learning. Those activities have adventure as a central
theme and authentic as the activities were related to real life situation. Students were always
be in two relationships; interpersonal and intrapersonal. They were also actively having a
debrief session continuously. The debrief process is where the group reflects on what (what?)
Happened during the activity, what it meant to the group members (so what?), and what each
group member can take from the experience that will impact their lives beyond participation
in the activity (now what?). This debrief session is an integral and essential aspect of abl
(Stuhr, 2016). The enjoyment and engagement of the target users were also considered when
designing the activities. These key principles of ABL which mirrored the FRC are vitally
important for students to equip them with future skills that enable them to succeed in today's
world and prepare to be relevant in the future workforce.

A deeper understanding of the method and its implications on students’ cognitive, affective

and psychomotor domains is imperative in furthering adventure learning practice and
experiences, and this study takes an initial step in that direction.
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Conclusion

This study has successfully developed the ABL Module for Higher Learning Institutions with
good validity and reliability that can serve as a guide for lecturers and can be extended to
other courses. It is very pertinent to understand the aspects of the teaching and learning
approach of ABL as an alternative way of generating human capital. This study contributes to
the area of teaching and learning of mathematics at the Higher Learning Institutions that
mathematical learning must be systematically planned and adventure-driven to ensure that
students acquire knowledge and values that will keep them prepared for the future. This is in
line with the Malaysian National Higher Education Strategic Plan where one of the core aims
is to improve the quality of teaching and learning. As an education University, Sultan Idris
Education University (UPSI) is a teacher training center that trains prospective teachers and
in-service teachers. As such, UPSI can serve as a reference center and provide ideas to
lecturers, teachers and other educators in providing guidance on this method. This module
can be commercialized at all levels of education from primary to higher education. Lecturers
can also recommend to prospective teachers or teachers using approaches that foster 21st
century skills. In addition, schools are able to produce human capital that has the mind and
skills in line with the demands of the job market. This is because the development of human
capital needs to be trained from the beginning of schooling.
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