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ABSTRACT

The experimental learning approach in Nigerian tertiary institutions offering
Automobile Engineering (AE) faces criticism for various documented limitations and
deficiencies in meeting with the desired expectations and in addressing the current
challenges. The AE departments place less emphasis on Automobile Transmission
Systems (ATS) due to apparent lack of conceptual model that can guide its
implementation through Hausa medium of instruction. Hence, this research aims to
develop a conceptual model for learning automobile transmission systems in Nigerian
tertiary institutions offering AE course. Accordingly, the design of the research is
applicable to determine ATS topics and their respective areas for the development of the
model for successful learning of ATS in Nigeria. Quantitative research design, specifically
non-equivalent controlled groups design, comprises the research basis. Three hundred and
thirty one (331) participants, comprising 325 students and 6 AE experts underwent a
selection process using a census sampling technique from three AE departments of three
tertiary institutions in the Northeastern geopolitical zone of Nigeria. A researcher-made
concept maps assessment test and structured questionnaire of four major topics of ATS
that comprise the instruments used for data collection. The validation and reliability of the
instruments proved satisfactory from the scrutiny of experts and pilot study assessments.
Descriptive statistics, stepwise linear regression analysis and structural equation modelling
proved suitable to analyze the research questions. The findings discovered a conceptual
model for learning ATS in Nigerian tertiary institutions offering AE course that include
gearbox, clutch propeller shaft and drive axle, which collectively comprise 19 areas of
ATS. Therefore, the researcher recommends the implementation of the conceptual model
in Nigerian tertiary institutions offering AE course for maximum understanding and
successful application of the knowledge and skill learned in the subject.
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ABSTRAK

Pendekatan pembelajaran eksperimen di institusi pengajian tinggi Nigeria yang
menawarkan Kejuruteraan Automobil (AE) berhadapan dengan kritikan kerana pelbagai
kekangan dan kelemahan dalam memenuhi jangkaan dan cabaran-cabaran semasa.
Jabatan-jabatan AE kurang memberikan penekanan kepada sistem transmisi automobil
kerana kurangnya model konseptual yang boleh dijadikan panduan untuk menggunapakai
medium pengajaran berasaskan Hausa. Maka, kajian ini bertujuan untuk membangunkan
model konseptual bagi pembelajaran sistem transmisi automobil (ATS) di institusi-
institusi pengajian tertiari Nigeria yang menawarkan kursus Kejuruteraan Automobil .
Oleh itu, reka bentuk kajian yang digunakan adalah bertepatan dengan topik-topik ATS
dan bidang-bidang yang berkaitan dengannya bagi tujuan membangunkan model
pembelajaran ATS di Nigeria. Reka bentuk kajian kuantitatif ini berasaskan kelompok
terkawal kwasi tak setara. Tiga ratus tiga puluh satu (331) orang responden yang
merangkumi tiga radus dua puluh lima (325) orang pelajar dan enam (6) orang pakar
daripada tiga jabatan AE di tiga (3) institusi pengajian tinggi dalam zon geopolitik Timur
Laut Nigeria dipilih secara kelas utuh (intact class). Peta konsep dan soal selidik bagi
empat topik utama ATS merupakan instrumen yang digunakan dalam pengumpulan data.
Kesahan dan kebolehpercayaan instrumen yang diperolehi melalui penilaian pakar dan
kajian rintis adalah memuaskan. Statistik deskriptif, analisis regresi berperingkat
(Stepwise) dan model persamaan struktur, terbukti berkesan untuk menilai persoalan
kajian. Dapatan kajian menghasilkan model konseptual pembelajaran ATS di institusi-
institusi pengajian tinggi Nigeria yang menawarkan kursus AE terdiri daripada kotak gear,
cekam, aci perejang dan gandar pacu, yang secara keseluruhan mengandungi 19 bidang
ATS. Justeru itu, penyelidik mencadangkan supaya model konseptual pembelajaran ini
digunakan di institusi pengajian tinggi Nigeria yang menawarkan kursus AE supaya
kefahaman dan pengaplikasian pengetahuan dan kemahiran mata pelajaran ini dapat
dimaksimumkan.
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CHAPTER 1

INTRODUCTION

1.1 Problem background

Experimental learning practices have proven to be very important in
Automobile Engineering (AE) from its emergence to date. Learning by doing is
facilitated through a successful experimental learning practice, guided by a medium
of instruction which is full of learner-centred activities that have direct association
with the student’s intellectual development which is the major focus of AE.
Currently, students’ intellectual development through medium of instruction
constitutes the basic mechanism in the recent shift to knowledge acquisition. This
may suggest why employers of labour are in dare needs of graduates from tertiary
institutions who are well equipped to function effectively in contributing to the

development of the society.

Therefore, medium of instruction in this context refers to the language of
communication used for teaching and learning (Mirza et al., 2013). As it relates to
this study, it is the first language that is generally used for communication by all
citizens in the areas of the study. Its use for learning especially, in AE in the North-
Eastern zone of Nigerian is one of the most essential areas of concern among the

Nigerian stakeholders of education. This is right from the level of the policy makers



or administrators to the level of parents that are undergoing training in different
academic fields of specialization. This has been described by Aguilar and Munoz
(2014) in Spain; Costa and Coleman (2013) in Italy and Fafunwa (1990) in Nigeria.
For this reason, Automobile Transmission Systems (ATS) topics - gearbox, clutch,
propeller shaft and axle drive in AE needs to be studied in order to achieve the

objectives of this research.

In view of the AE programme requirement for its graduates to compete
favourably in the present labour market, and the role medium of instruction is
playing in all aspects of educational system, its assessment remains of paramount
importance. Therefore, this research is set out to assess the students’ academic
performance, identify the most important areas of ATS of AE in which the medium
could be incorporated. After the assessment, the important areas identified under
each topic are used in developing a conceptual model that could to serve as a guide
for successful learning in Nigerian tertiary institutions offering AE course.
Linguistically, in Nigeria there are three major indigenous languages for
communication namely Hausa, Igbo and Yoruba. In the North-Eastern zone the area
for this research, Hausa is the medium used for communication and is universally
accepted by all. Learning environment refers to the locations, or settings and the
climatic conditions of the settings where learners receive the required knowledge
(Johnson, 2002; Turel and Johnson, 2012). It comprises of classrooms, laboratories

workshops, library and lecture theatres.

Generally, it is understood that learners with the accepting attitudes in a
favourable environment would at all time struggle for merit in their learning career (
Bogler et al., 2013). According to them, in acquisition of knowledge that involves a
teacher and the learners, communication has a primary role in the acquisition
process. The students employ the wisdom of developing conversation, reading,
writing, studying and assessment, and then captivate the instruction. In addition,
students need favourable learning environment, communicate very well with the
instructor through the procedure that information is shared. This therefore, demands
an exchange of acceptable languages. Nowadays, there are approximately over

5,000 languages in use, and that every country has its own medium as the means for



communication that allows people conveying ideas, feelings, facts and their
communication requirements (Mirza et al., 2013)

Today, the world has been transformed into economy nations. This is why
employers of labour need graduates from institutions that are well equipped to
function effectively for the development of the work force. This considerable shift
has posed serious challenges to educational institutions. Well-informed based
economy workforce implies and requires sound preparation of higher education
students to work. In addition that the tertiary institutions must reinforce personal and
social responsibility inside and outside of institutions, and simultaneously seek
opportunity for students to participate in educational activities that is relevant in the
changing world (Lungu et al., 2012). It can therefore be agreed that it is the capacity
and ability of the higher institutions to generate and transform new ideas, methods
and products that can change these into monetary value or wealth.

Evidence with this development, AE at the forefront of economic, social and
technological development must strive to provide viable opportunities to change the
structural systems of teaching and learning. This will prepare the students to enter
into a competitive global workforce. It is because students’ academic and skill
achievements have always been argued upon among educators and researchers in
order to meet the learning conditions of this preparation (Nasri and El-Shaarawi,
2006).

However, for students to learn there are several external factors that should be
considered and appraised continuously. These include: medium of instruction,
learning environment, student-teacher relationship, socioeconomic factors, student
aptitude, attitudes and administration must be considered (Weiner, 2005). According
to the scholar, the internal factors like student’s ability and effort are the most
important factors that play great role in determining the students’ academic
achievement. In line with this observation, the scholar emphasized that, medium of
instruction and learning environment which are flexible and dynamic in approach as
experimental instructions and for encouraging learning can be redesigned and
integrated into the teaching and learning of engineering disciplines. Therefore, in

order to respond appropriately to the present challenges, the instruction structures



where teaching and learning of the engineers takes place need to be considered and
overhauled. Unfortunately, the demand for engineers have continued to increase
following the collapse of the education systems in Nigeria, where flood disasters
destroyed many buildings, the collapse of rail transport systems in the country,
increase in technological advancement, and a very high cost of air transport plagued
by high rates of casualties (Akintola et al., 2002).

In education systems, training of all engineers for the engineering services of
all types is the responsibilities of the tertiary institutions (UNESCO, 2013).
However, the products of the present and past programmes especially engineering
graduates lack the basic skills and efficiencies needed by the employers for effective
productions in nowadays engineering industries (Backa and Wihersaari, 2014).
According to them, the gaps created between the principles or methods of teaching
and learning used, and the new technological innovations have made the needed
skills for effective services for new technological industries, and to continue to avoid

the products of the past.

Globally, the primary mission of tertiary institutions is to provide sequence
functions of teaching and learning, research and development for public services
(Trowler and Cooper, 2002). According to these researchers, the significance of
graduate engineers is underscored by many. The manpower structure of every nation
demands a large number of skilled labours like engineers, technicians, technologists
and others who work together to provide the required services for the national
development. It is the skilled personnel that provide working skills and the
experiences for the development of a nation through the use of infrastructure, and
also the needed services to achieve economic and technological development, and
even the stability for the development.

Automobile engineering programme being at the forefront of professional
development is supposed to respond positively towards the accomplishment of such a
mission. For the programme to contribute towards this development, it requires
proper training that can involve the graduate engineers in highly relevant
experiences. This can make the program to contribute meaningfully and effectively
to the development of the society. Supporting this assertion, UNESCO (2014)



highlights that educational programmes must strive to meet the needs of the society
through students’ participatory activities that can enhance the achievement of the

students for national development.

1.2 Problem statement

From time immemorial, tertiary institutions in Nigeria have acknowledged
and developed policy documents that give a clear understanding of essential services.
This include automobile engineering as a potential means for transforming tertiary
institutions to provide the societal needs, and enable students acquire the necessary
skills to cope with the demand and challenges of our contemporary world. However,
no available researches within the reach of the researcher have discovered any
existing model for learning automobile transmission systems in the literature with
sufficient information about automobile transmission systems specifically, toward
enhancing students’ learning through Hausa medium of instruction in Nigerian

tertiary institutions.

This therefore, has prompted the researcher to raise question that reveals the
existing literature gap pertaining to this study as: what is the appropriate conceptual
model for learning automobile transmission systems in Nigerian tertiary institutions

offering automobile engineering course?

Despite research evidences that support and highlight on the importance of
engineering services toward facilitating tertiary institutions to guarantee employment
opportunities and students’ commitment, yet there is a strong resistance to
automobile engineering learning as a core function in the academic arena (Takset al.,
2014). Researchers around the world in engineering education fields, for instance
(Vogt, 2008); (Streveler et al., 2008); (Borrego et al., 2008) and (Huntzinger et al.,
2007) have a common view that, if the main purpose of tertiary institutions is to
generate and spread intellectual knowledge through teaching and learning, students’
commitment, research and development, then automobile engineering specifically

has the potential to provide the necessary support for actualizing this great goal. In



the aspect of students’ commitment to learn, researchers (Kolmos and De Graaff,
2014); (Gomez Puente, 2015) and (Newstetter and Svinicki, 2014) described the
rationale for tertiary institutions as a training environment to engage students in
acquiring relevant knowledge, skills, and attitude that can empower them to sustain

good living and contributes meaningfully to the development of society.

Unfortunately, researches as cited above have revealed that, one of the critical
issues that contribute to the production of poor quality graduates is improper
students’ commitment in relevant academic activities that can facilitate students’
effort to learn what is really required in the 21* century. According to Johri and Olds
(2011), engineering prepares the mind of individuals to work through the acquisition
of relevant knowledge and skills by giving paramount importance to successful

experimental learning approach.

In recent years however, the current experimental learning approach in
education system have been widely criticized for not yielding the desired result in
teaching students the skills to meet the needs of the workplaces (Dhliwayo, 2008),
yet this has been the regular practice in Nigeria. However, according to Gill (2004);
Smit and Dafouz (20112); Puteh and Uum (2012), to enhance learning in any

educational programme, medium of instruction is of paramount importance.

Although, the Nigerian language policy implementation in Southern part
started as far back as 1977 after the Federal executive council approved the
establishment of national language development agency (Akinnaso, 1991);
Emenanjo, 1991). However, the policy only emphasized offering national language
as a course of study meant for the training of industrial training of engineers and
scientists partially adopted in the Southern part of the country. It does not
emphasize the incorporation of the language as a tool for teaching and learning and
other administrative activities in tertiary institutions in the country at large, but
English language (Fafunwa, 1990). This justifies the reason why medium of
instruction still remain the challenging factor in Nigerian tertiary institutions offering
AE especially, in the North-Eastern part of the country for the 21st century as
advocated by Bruton (2011a).



1.3

Objectives

The main objective of this research is to develop a conceptual model for

learning automobile transmission systems in Nigerian tertiary institutions offering

AE. The study therefore sought and specifically determine the effect of medium of

instruction and learning environment on ATS students’ academic performance, and

developed a conceptual model of the established areas of the four ATS topics

identified as important for consideration through the assessment of the medium and

through the environment in North-Eastern Nigeria. The ATS topics are gearbox,

clutch, propeller shaft and axle drive. In order to facilitate the conduct of this study,

the following specific objectives are developed.

Vi.
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Determine the effect of Hausa medium of instruction on ATS students’
academic performance in Nigerian tertiary institutions offering AE course.
Determine the effect of learning environment using Hausa as medium of
instruction on ATS students’ academic performance in Nigerian tertiary
institutions offering AE course.

Determine the effect of English medium of instruction on ATS students’
academic performance in Nigerian tertiary institutions offering AE course.
Determine the areas of ATS topics considered important in Nigerian tertiary
institutions offering AE course?

Determine the relationships between areas considered important in Nigerian
tertiary institutions offering AE course.

Develop a conceptual model of ATS areas considered important in Nigerian
tertiary institutions offering AE course

Research questions

Based on the specific objectives in section 1.3, the following research

questions are formulated to guide the conduct of the research:



Vi.

1.5

Research Question 1:What is the effect of using Hausa as medium of
instruction on students’ academic performance in learning ATS topics in
Nigerian tertiary institutions offering AE course?

Research Question 2: What is the effect of learning environment using Hausa
as medium of instruction on students’ academic performance in learning ATS
topics in Nigerian tertiary institutions offering AE course?

Research Question 3: What is the effect of using English as medium of
instruction on students’ academic performance in learning ATS topics in
Nigerian tertiary institutions offering AE course?

Research Question 4: What areas are considered important of ATS topics on
students’ academic performance in Nigerian tertiary institutions offering AE
course?

Research Question 5: What is the relationship between areas of each topic
considered important on students’ academic performance on ATS topics in
Nigerian tertiary institutions offering AE course?

Research Question 6: What is the appropriate conceptual model based on the
areas considered important on the four topics for learning ATS in Nigerian
tertiary institutions offering AE course?

Hypothesis

The following hypotheses are formulated based on the research questions in

section 1.4 above and are tested at 0.05 confidence level. The significant results of

research questions 1, 2 and 3 are guided by hypotheses 1, 2 and 3 respectively, while

significant result of research question 5 is guided by hypothesis 4.

Hypothesis 1: There is no significant difference on the students’ academic
performance between controlled and treatment groups after introducing
Hausa as medium of instruction in Nigerian tertiary institutions offering AE
course.

Hypothesis 2: There is no significant difference on the students’ academic

performance between controlled and treatment groups of learning



environment after introducing Hausa as medium of instruction in Nigerian
tertiary institutions offering AE course.

iii. Hypothesis 3: There is no significant difference on the students’ academic
performance between controlled and treatment groups after introducing
English as medium of instruction in Nigerian tertiary institutions offering AE
course.

iv. Hypothesis 4: There are no significant relationships between ATS areas
considered important for learning ATS topics in Nigerian tertiary institutions

offering AE course

1.6  Significances of the Study

The goal of automobile engineering in Nigerian tertiary institutions may not
be achieved without a solid model and feasible strategies that may serve as a guide
for the students, teachers, administrators, and stakeholders in Nigeria. In view of
this, the outcome of the study can serve them in the following ways.

Students that are central to this study might find their studies timely. With
the outcome of the study, important teaching and learning can be achieved. As a
result, the students would be prepared to face the challenges in the changing world of
work. Since the study has determine the students’ academic performance in Hausa
medium for instruction in conducive learning environment based on the ATS topics,
and suggest principles and strategies in teaching and learning processes, engineering
graduates could be prepared to perform better on their primary assignments if

employed after successful completion of their training.

Furthermore, the findings of this research have also provided information to
the automobile engineering teachers in tertiary institutions to be using Hausa medium
for conducting their lessons. It could bring out the significant effect of the medium
for instruction in favourable learning environment during teaching and learning

process. It would in turn help the teachers to contribute in making students flexible
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in teaching and learning of automobile engineering course to face labour market
challenges.

In addition, the findings of the study provide significant information of using
Hausa as medium of instruction in Nigerian tertiary institutions. Using the medium
can also provide relationships between the administrators of higher institutions for
training their engineering graduates to be competent for employment. It has pointed
out some topics and areas of automobile transmission systems in the curriculum to be

given priority in the process of teaching and learning in their schools.

The stakeholders such as the directors of education, executive secretaries that
serve as heads of engineering departments and agencies under the Federal ministries
of education and the national universities commission could find the results and
suggestions of this study very useful. This could be in organizing and implementing
good instructions for the institutions to educate and produce competent and

employable engineering graduates, especially automobile engineers

1.7  Conceptual Content Framework of the Study

The main concern of the researcher is to develop a conceptual model for
learning automobile transmission systems to improve on the students’ academic

performance in Nigerian tertiary institutions offering automobile engineering.

The conceptual content framework of the research is developed based on the
ATS topics in which Hausa medium of instruction was applied. As indicated in the
literature review, the topics of ATS that requires the use of medium of instruction
include but not limited to gearbox, clutch, propeller shaft and drive axle, which was

taught using Hausa medium of instruction.

Nowadays, students use their medium of communication for instruction to explore
scientific phenomena as a data gathering technique (Smith and Dafouz, 2012; Puteh

and Uum, 2012). Likewise for theories of sciences in conducive learning workshops
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or laboratories, medium of instruction supports the connections between the
materials and the learning objectives through simulation process (De Jong et al.,
2013). Same was done through Hausa medium of instruction during data collection

for this study.

In addition, students’ medium of communication for instruction can be used
for improving academic performance in tertiary institutions (Mora et al., 2001).
Communication medium as a tool for collaboration and delivery is evidence on
students’ academic performance conducted in Pakistan (Mirza et al., 2013).
Therefore, the conceptual content framework of this research justifies the
relationships between the ATS concepts that require the application of the medium
and the conceptual model developed in this research. Figure 1.1 below shows that
through successful medium of instruction implementation policy in conducive
learning environment, students’ academic performance and skill development would
be enhanced in automobile engineering in Nigerian tertiary institutions. The model is
therefore subject for Continuous Quality Improvement (CQI) based on the data

driven approach for students’ academic performance and skill development.

Independent
] Dependent variables
4 Medium of ) /Conceptual model for\
Instruction _ IN_t_earn_Ing ?TS Students’ Academic
I > In INlgerian ertlgry Performance and
Institutions Offering skill Devel
AE Learning Automobile Engineering 1l Development
Environment Course

- J

A

Continuous Quality Improvement

Figure 1.1 : Conceptual content framework of the study
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1.8  Scope and Limitation of the Study

This research developed a conceptual model for learning automobile
transmission systems in Nigerian tertiary institutions offering automobile
engineering course. The model is developed based on the established ATS areas that
are translated into Hausa medium of instruction that are considered important for
learning ATS in the North-Eastern Nigeria. The research is carried out in tertiary
institutions that awards Bachelor of Engineering (B. Eng.) and Bachelor of
Technology in Engineering (B. Tech. Eng) degrees in North-Eastern geopolitical
zone of Nigeria.

Although, the research intends to cover all tertiary institutions offering
automobile engineering in Nigeria, but due to some social constraints such as the
insecurity issues in the country, it is carried out in Federal institutions in the North-
Eastern geo-political zone based on their characteristics in terms of curriculum,
admission, teachers’ conditions of service and graduation requirements are the same.
The findings have some limitations due to the size of the sample used. However, the
conceptual model might serve as a guiding document for students of AE during
intervention through medium of instruction in other tertiary institutions that have
similar characteristics with the institutions selected for this research, as well as to the
lecturers and to the administrators of tertiary institution in Nigeria. Virtually, the
propose model is validated by collecting data from students that are currently

undergoing training in Nigerian tertiary institutions offering AE course

1.9  Outcome of the Study

The outcome of this research is essential, and the information regarding the
field dependent variable, students’ academic achievement and skills development
base on the ATS topics is confirmed. A conceptual model for learning automobile
transmission systems in Nigerian tertiary institutions is successfully developed base

on the ATS areas that are considered important. In addition, through the conceptual
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model, the AE graduate engineers can be trained for skilful employment

opportunities.

1.10 Conceptual Definitions of Terms

Terms used in this study are defined precisely in order to avoid confusing

readers. It includes the following:

1.10.1 Medium of Instruction

Medium of instruction in this study refers to the language of communication
for instruction for the experimental groups during teaching and learning. It is the
general language of communication in the areas of the study that the students are use

to, communicates with fluently and understands better.

1.10.2 Learning Environments (LE)

Learning environments are the improvised locations or places such as
classrooms and workshops equipped with the required learning equipments or tools
(Hannafinet al., 1999). It is where students receive the required knowledge and skills

through Hausa medium of instruction.

1.10.3 Automobile Transmission System (ATS)

ATS is a pre-requisite course in which Hausa medium of instruction is use to

teach. A student must have a good background in it before gaining an admission to
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read automobile engineering in Nigeria tertiary institutions. It is a course that
comprises of the ATS topics such as gearbox, clutch, propeller shaft, and axles drive
through which students are taught on how power is transmitted from an engine to the
road wheels through which students’ academic performance and skill development is

assessed.

1.10.4 Gearbox

Gearbox is a sub-transmission system through which medium of instruction is
use to teach. It is the power source responsible for transmission and reduction of the

power. It consists of many gears arranged in a case and is use for instruction

1.10.5 Clutch

This is a device or mechanism of a vehicle for engaging and disengaging
gears. It is one of the transmission systems use for teaching and learning for the

students through Hausa medium of instruction.

1.10.6 Propeller Shaft

Propeller shaft is one of the motor vehicle transmission systems. It connects
the gearbox and the rear axle. It is use for transmitting power from the engine to the
axle drive for propulsion through the power torque. On the device, teaching and
learning through Hausa language is done for assessing the students’ academic

performance on conceptual understanding.
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1.10.7 Drive axle

Drive axle is also one of the transmission systems that connect the road
wheels of a vehicle by the constant velocity (CV) joint. It enables the rotation of the
road wheels freely on which Hausa language was used to teach and the students’

conceptual understandings is assessed.

1.10.8 Independent Variables

These are non measured concepts of ATS to which Hausa medium of
instruction is used to teach such as: gearbox, clutch, propeller shaft and drive axle. In

this study, each independent variable is represented or enclosed with an ellipse.

1.10.9 Dependent Variables

Dependent variables are measured areas to which medium of instruction is
incorporated in each of the four ATS topics mentioned in subsection 1.10.8 above.

Each dependent variable is represented or enclosed with a rectangle.

1.11  Summary of the Chapter

The objective of the study is to develop a conceptual model for learning ATS
in Nigerian tertiary institutions offering AE course. This became feasible after
assessing students’ academic performance and skill development in ATS topics
through Hausa medium of instruction. Teaching and learning is to help students

learn what they are expected to learn. Six research objectives with six corresponding
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research questions are stated that guided the conduct of the research. In addition, two

hypotheses are stated and tested at 0.05 confidence levels.

Medium of instruction and learning environment have become the most
discussed common educational tools in recent education history. Although some
choose to criticize these determinants, this research is conducted under the
assumption that the two, like other tools, are balanced. It is the perception of the
researcher, guided by the various quality researches, which determine the end result

these determinants had on the students in real learning situations.

The significance of the study could be vital for students and teachers in the
area of automobile engineering. It has some implications on the administrators of
higher institutions of automobile engineering to achieve considerable learning and
for the stakeholders the required and qualified employable graduates.

The conceptual content framework of the study is conceptualize based on
medium of instruction and concept maps learning theories specifically adapted from
Navok and Cannas (2006); Smith and Dafouz (2012); Puteh and Uum (2012; Mora et
al, 2001) as provided in the literature. The theories can be used in multidisciplinary
areas that include automobile engineering for enhancing students’ academic
performances and skills development. This research is therefore limited collected
from the students through the concept maps assessment test and the structured

questionnaire after introducing Hausa as medium of instruction.



REFERENCES

Acharya, A. and Sinha., D. (2015). Construction of Automated Concept Map of
Learning Using Hashing Technique. Proceedings of the 3rd International
Conference on Frontiers of Intelligent Computing: Theory and Applications
(Ficta) 2014,567-578.

Adesope, O., Lavin, T., Thompson, T. and Ungerleider, C. (2010). A Systematic
Review and Meta-Analysis of the Cognitive Correlates of
Bilingualism.Review of Educational Research, 80(2), 207-245. 3

Aguilar, M., and Munoz, C. (2014). The Effect of Proficiency on Clil Benefits in
Engineering Students in Spain. International Journal of Applied Linguistics,
24(1), 1-18.

Ahmad, A., Aisha, A. and Sarah, A. (2011). Effect of a Blended E-Learning
Environment on Students' Achievement and Attitudes Toward Using E-
Learning in Teaching and Learning at the University Level. International
Journal for Research in Education (IJRE),29(3), 34-36

Akintola, A. A., Aderounmu, G. A. A. and Owolarafe, O. K. (2002). Problems of
Engineering Education and Training in Developing Countries: Nigeria as a
Case Study. European Journal of Engineering Education, 27(4), 393-400.

Akinnaso, F. N. (1991). Toward the Development of a Multilingual Language Policy
in Nigeria. Applied Linguistics, 12(1), 29-61.

Aladekomo, F. O. (2004). Nigeria Educational Policy and Entrepreneurship.Journal
of Social Science, 9(2), 75-83.

Alarape, A. (2009). On the Road to Institutionalising Entrepreneurship Education in
Nigerian Universities. The International Journal of Management Education,
7(2), 81-87.



156

Alidou, H., Boly, A., Brock-Utne, B., Diallo, Y. S., Heugh, K. and Wolff, H. E.
(2006). Optimizing Learning and Education in Africa.The Language
Factor. Paris: ADEA.

Al-Qahtani, A. A. andHiggins, S. E. (2013). Effects of Traditional, Blended and
E-Learning on Students' Achievement in Higher Education. Journal of
Computer assisted learning, 29(3),220-234.

Anderson, J. C. and Gerbing, D. W. (1988). Structural Equation Modelling in
Practice: A Review and Recommended Two-Step Approach. Psychological
Bulletin, 103, 411- 423

Anita, Y. K. (2013). Will the new Fine-Tuning Medium-of-Instruction Policy
Alleviate the Threats of Dominance of English-Medium Instruction in Hong
Kong? Current Issues in Language Planning, 14(1), 434-436.

Arain, M., Campbell, M. J., Cooper, C. L. and Lancaster, G. A. (2010). What is a
Pilot or Feasibility Study? A Review of Current Practice and Editorial Policy.
BMC Medical Research Methodology, 10(1), 67.

Arbuckle, J. L. and Wothke, W. (1999). Amos 4.0. Chicago, Il: Smallwaters..

Arbuckle, J. (2007). Amos 16.0 User's Guide. Chicago, Il: SPSS.

Arif, S. and Sevilay, S. (2006). Factors Influencing how Teachers Manage their
Classrooms. Journal of Language and Linguistic Studies, 2(1), 452-472.

Arthur, J. and Martin, P. (2006). Accomplishing Lessons in Postcolonial Classrooms:
Comparative Perspectives from Botswana and Brunei
Darussalam.Comparative Education, 42(02), 177-202.

Aydin, H. (2012). Multicultural Education Curriculum Development in
Turkey.Mediterranean Journal of Social Sciences, 3(3) 277-286.

Babalola, J. B., Adedeji, S. O and Erwat. E. A. (2007). Revitalizing Quality Higher
Education in Nigeria: Options and Strategies, 241-253.

Backa, L. and Wihersaari, M. (2014). Future Engineering Education: What
Competences are Energy Companies Looking for when Recruiting Graduates
with a Master of Science (Technology) Degree? Journal ofEngineering
Education, 2(10), 1-16.

Bacon, L. D. And Bacon, L. (1997). Using Amos for Structural Equation Modelling
in Market Research. Lynd Bacon and Associates Limited and SPSS

Incorporated.



157

Bagozzi, R. R. and Yi, Y. (1988). On the Evaluation of Structural Equation
Models.Journal of the Academy of Marketing Science, 16(1), 74-94.

Bagozzi, R. R., Yi, Y. And Phillips L. W. (1991). Assessing Construct Validity in
Organizational Research.Administrative Science Quarterly, 36(3), 421-458

Bahri, N. A. S., Azli, N. A. and Samah, N. A. (2012). Problem-Based Learning
Laboratory (Pblab): Facilitators’ Perspective on Rubric
Assessment. Procedia-Social and Behavioral Sciences, 56, 88-95.

Baker, C. (2001). Foundations of Bilingual Education and Bilingualism (3rd
Ed.).Clevedon: Multilingual Matters.

Baron, S., Hales, T. and Hurrel, J. (1996). Evaluation of Symptom Surveys for
Occupational Musculoskeletal Disorders.AmericanJournal of Industrial
Medicine, 29(6), 609-617.

Bennedsen, J. and Caspersen, M. E. (2006). Abstraction Ability as an Indicator of
Success for Learning Object-Oriented Programming.ACM  Sigcse
Bulletin.38(2), 39-43.

Benson, C. J. (2000). The Primary Bilingual Education Experiment in Mozambique,
1993 To 1997. International Journal of Bilingual Education and
Bilingualism, 3(3), 149-166.

Besterfield-Sacre, M., Gerchak, J., Lyons, M. R., Shuman, L. J., and Wolfe, H.
(2004). Scoring Concept Maps: An Integrated Rubric for Assessing
Engineering Education. Journal of Engineering Education, 93(2), 105-115.

Bialystok, E. (2003). Bilingualism in Development: Language, Literacy, and Control.
New York: Cambridge University Press.

Blincoe, K., Fuad-Luke, A., Spangenberg, J. H., Thomson, M., Holmgren, D.
Jaschke, K., Ainsworth, T. and Tylka, K. (2009).A Teaching and Learning
Resource to help Mainstream Sustainability into Everyday Design Teaching
and Professional Practice.International Journal of Innovation and Sustainable
Development. 4(1), 1-23.

Bogler, R., Caspi, A. and Roccas, S. (2013). Transformational and Passive
Leadership an Initial Investigation of University Instructors as Leaders in a
Virtual Learning Environment. Educational Management Administration &
Leadership, 41(3), 372-392.

Bollen, K. A. (1989). A New Incremental Fit Index for General Structural Equation
Models. Sociological Methods & Research, 17(3), 303-316.



158

Borrego, M., Froyd, J. E. and Hall, T. S. (2010). Diffusion of Engineering Education
Innovations: A Survey of Awareness and Adoption Rates in Us Engineering
Departments. Journal of Engineering Education, 99(3), 185-207.

Borrego, M., Douglas, E. P. and Amelink, C. T. (2009). Quantitative, Qualitative,
and Mixed Research Methods in Engineering Education.Journal of
Engineering Education. 98(1), 53-66.

Borrego, M., Streveler, R. A., Miller, R. L., and Smith, K. A. (2008). A New
Paradigm for a New Field: Communicating Representations of Engineering
Education Research. Journal of Engineering Education, 97(2), 147-162.

Brooks, D. C. (2010).The Impact of Formal Learning Environment on Students
Learning.British Journal of Educational Technology,42(5), 56-68

Browne, M. W. and Cudeck, R. 1993). Alternative ways of Assessing Fit.in K. A.
Bollen and J.S. Long (Eds.). Testing Structural Equation Models (Pp.136-
162). Newbury Park: Sage Publications, Inc.

Bruton, A. (2011a). Are The Differences Between Clil And Non-Clil Groups In
Andalusia Due To Clil? A Reply To Lorenza, Casal And Moore (2010).
Applied Linguistics, 32(2), 236-241.

Bruton, A. (2011b). Is Clil So Beneficial, or Just Selective? Re-Evaluating some of
the research. System, 39(4), 523-532.

Bunyi, G. (1999). Rethinking the Place of African Indigenous Languages in African
Education. International Journal of Educational Development, 19(4), 337-
350.

Bylund, E.And Diaz, M. (2012). The Effects of Heritage Language Instruction on
First Language Proficiency: A Psycholinguistic Perspective. International
Journal of Bilingual Education and Bilingualism, 15(5), 593-609.

Chin, W. W. (1998). Issues and Opinion on Structural Equation
Modelling.Management Information Systems Quarterly, 22(1), 8-16.

Chinda, T. and Mohamed, S. (2008). Structural Equation Model of Construction
Safety Culture.Engineering, Construction and Architectural Management,
15(2), 114-131.

Christopher, D. B. (2010). Space Matters: The Impact of Formal Learning
Environments on Student Learning. British Journal of Educational
Technology 2(5), 234-245.



159

Collier, V. and Thomas, W. (2004). The Astounding Electiveness of Dual Language
Education for experimental all. Journal of Research and Practice.2( 1), 87-
98.

Coskun, V., Derince, M. S., and Ucarlar, N. (2010).DilYarasi: Turkiye'deEgitimde
Anadilinin Kullanilmamasi Sorunuve Kiirt Ogrencilerin Deneyimleri.
Istanbul: Disa.

Costa, F.And Coleman, J. A. (2013). A Survey of English-Medium Instruction ain
Italian Higher Education. International Journal of Bilingual Education and
Bilingualism, 16(1), 3-19.

Cottrell, R. R. and Mckenzie, J. F. (2005). Health Promotion and Education
Research Methods.Using the Five Chapter Thesis, Dissertation Model.
Sudbury, Ma: Jones and Bartlett Publishers.

Coyle, D. (2013). Listening to Learners: An Investigation into ‘Successful
Learning’across Clil Contexts. International Journal of Bilingual Education
and Bilingualism.16(3), 244-266.

Cronbach, L. J. (1951). Coefficient Alpha and the Internal Structure of
Tests.Psychometrical, 16(3), 297-232.

Creswell, J. W. (2013). Research Design: Qualitative, Quantitative, and Mixed
Methods Approaches. Sage Publications.

Creswell, J. W. and Garrett, A. L. (2008). The" Movement" of Mixed Methods
Research and the Role of Educators.South African Journal of
Education.28(3), 321-333.

Cummins, J. (2000). Language, Power and Pedagogy.Bilingual Children in the
Crossfire.Clevedon: Multilingual Matters.

Cummins, J. (2001). Bilingual Children's Mother Tongue: Why is it Important for
Education?Sprogforum, 7(19), 15-20.

Cunningham, S. (2006). Anxiety, Depression and Hopeless in Adolescents: A
Structural Equation Model. University Of Lethbridge, Lethbridge, Alberta.

Cusumano, M. A. (2013). Manufacturing Innovation: Lessons From The Japanese
Auto Industry. Sloan Management Review, 29.

Cynthia, U.And Megan, T. M. (2008). The Walls Speak: The Interplay of Quality
Facilities, School Climate, and Student Achievement. Journal of Educational
Administration. 46(1), 55-73.



160

Dafouz, E. (2015). Chapter Fifteen Integrating Content and Language in European
Higher Education: An Overview of Recurrent Research Concerns and
Pending Issues. Cross-Curricular Approaches to Language Education, 289.

Dale, A. and Lynn. (2005). The Effects of Instruction and Feedback in the
Development of Pragmatic Competence. Pragmatics in Instructed Language
Learning.33(3), 481-500.

Dalton-Puffer, C. (2008). Content-and-Language Integrated Learning: From Practice
to Principles? Annual Review of Applied Linguistics, 31, 182-204.

De Jong, T., Linn, M. C. and Zacharia, Z. C. (2013). Physical and Virtual
Laboratories in Science and Engineering Education. Science, 340(6130), 305-
308.

Dent. R, C. And Zukow, P. G. (1997). Ecological Realism, Dynamic System, and
Epigenetic Systems Approaches to Development.Ecological Approaches to
Organism-Environment Systems. . Washington Dc: American Psychological
Association.

Devellis, R. F. (2003). Scale Development: Theory and Applications (Vol. 26).
Thousand Oaks, Ca: Sage.

Dhliwayo, S. (2008). Experiential Learning in Entrepreneurship Education: A
Prospective Model for South African Tertiary Institutions. Education+
Training,50(4), 329-340.

Douglas, J., Iversen, E. and Kalyandurg, C. (2004). Engineering in the K-12
Classroom: An Analysis of Current Practices & Guidelines for the Future.
American Society for Engineering Education.1-23.

Driessen, M., Arts, J., Van Houtum, G. J., Rustenburg, J. W. and Huisman, B.
(2014). Maintenance Spare Parts Planning and Control: A Framework for
Control and Agenda for Future Research. Production Planning & Control,
(Ahead-Of-Print), 1-20.

Dym, C. L., Agogino, A. M., Eris, O., Frey, D. D. and Leifer, L. J. (2005).
Engineering Design Thinking, Teaching, and Learning. Journal of
Engineering Education, 94(1), 103-120.

Ehindero, O. J. (1980). The Influence of two Languages of Instruction on Students'
Levels of Cognitive Development and Achievement in Science.Journal of
Research in Science Teaching. 17( 4), 283-288.



161

Einstein, A. (2015). Relativity: The Special and the General Theory. Princeton
University Press.

Emenanjo, N. (1991). Language and the National Policy on Education: Implications
and Prospects. Education in Nigeria: Past, Present And Future.

Erjavec, E. (2010). Delmar: Automotive Technology. 5 Maxwell Drive Clifton Park,
Ny 12065-2919 USA

Espada, J. P. (2011). The Native Language in Teaching Kindergarten
Mathematics. Journal of International Education Research (Jier), 8(4), 359-
366.

Everitt, B. S. and Skrondal, A. (2002). The Cambridge Dictionary of Statistics.
Cambridge: Cambridge.

Fagerlind, 1. and Saha, L. J. (2014). Education and National Development: A
Comparative Perspective. Elsevier.

Fafunwa, B. (1990). Using National Languages in Education: A Challenge to African
Educators. African Thoughts on the Prospects of Education For All, 27-30.

Federal Ministry of Education (2012). Education Sector Analysis (Esa). Abuja: FME,
Publications.

Federal Republic of Nigeria (2004). National Policy on Education.4th Edition.
Abuja: NERC Press, Yaba

Feldon, D. F., Maher, M. A., Hurst, M., and Timmerman, B. (2015). Faculty
Mentors’, Graduate Students’, and Performance-Based Assessments of
Students’ Research Skill Development. American Educational Research
Journal, 52(2), 334-370.

Feng, A. (2010). Diversity of Clil: Case Studies Across Greater China. In Plenary
Speech Presented at Innovation Methods in Multicultural Education
Conference, May (Pp. 13-15).

Ferratt, T. W., Dunham, R. B. and Pierce, J. L. (1981). Self-Report Measures of Job
Characteristics and Affective Responses: An Examination of Discriminate
Validity. The Academy of Management Journal, 24(4), 780-794.

Field, A. (2009). Discovering Statistics Using SPSS Sage Publications.

Fuxin, F. and Edlund, S. (2001). Categorization of Geometry Users.Concurrent
Engineering. 9(1), 15-23.

Gao, S., Mokhtarian, P. L. And Johnston, R. A. (2007). Exploring The Connections

Among Job Accessibility, Employment, Income, and Auto Ownership Using



162

Structural Equation Modeling. The Annals of Regional Science, 42(2), 341-
356.

Garcia, O. (2009). Education and Miltilingualism and Translanguaging in 21st
Century. In R. P. ToveSkutnabb-Kangas (Ed.), Social Justice through
Multilingual Education (Linguistic Diversity and Language Rights. Bristol:
Multilingual Matters.

Ghosh, S.And Gagnon, R. J. (1989). A Comprehensive Literature Review and
Analysis of the Design, Balancing and Scheduling of Assembly Systems.The
International Journal of Production Research.27(4), 637-670.

Gill, S. K. (2004). Medium of Instruction Policy in Higher Education in Malaysia:
Nationalism versus Internationalization. Medium of Instruction Policies.
Which Agenda? Whose Agenda, 135-52.

Gill, S. K. (2014). Drastic Change in the Medium of Instruction: From Bahasa
Malaysia to English. InLanguage Policy Challenges in Multi-Ethnic
Malaysia (Pp. 55-69). Springer Netherlands.

Gbémez Puente, S. M., Van Eijck, M., and Jochems, W. (2015). Professional
Development for Design-Based Learning in Engineering Education: A Case
Study. European Journal of Engineering Education, 40(1), 14-31.

Grabbe, J. W. (2015). Implications of Empirical Versus Quasi-Empirical
Designs. The Palgrave Handbook of Research Design in Business and
Management, 141.

Gursel, S., Kolasin, G. U., and Altindag, O. (2009). AnadiliTirkge Olan Nufus lle
Kirtce Olan Niufus Arasinda Egitim Ucurumu Var. Istanbul: Betam.
Gurulke, E. A. (2001). The Effect of Physical Environment on Engineering Team

Performance. Journal of Engineering Education.9(3), 319-330.

Gurupur, V. P., Jain, G. P. And Rudraraju, R. (2015). Evaluating Student Learning
Using Concept Maps and Markov Chains. Expert Systems with Applications,
42(7), 3306-3314.

Hannafin, M., Land, S. and Oliver, K. (1999). Open Learning Environments:
Foundations, Methods, and Models. Instructional-Design Theories and
Models: A New Paradigm of Instructional Theory, 2, 115-140.

Hassanzadah, N., K, S. And Hoseini, F. (2011). The Effect of Awareness and
Explicit Knowledge of Mother Tongue Grammar on Learning of Foreign



163

Language Writing Skills. Journal of Academic and Applied Studies.1(3), 39-
59.

Hattie, J. (2005). The Paradox of Reducing Class Size and Improving Learning
Outcomes.International Journal of Educational Research.43(6), 387-425.

Hoe, S. L. (2008). Issues and Procedures in Adopting Structural Equation Modelling
Technique. Journal of Applied Quantitative Methods, 3(1), 76-83.

Horvath, L. and Rudas, I. J. (2007, April). An Approach to Processing Product
Changes During Product Model Based Engineering. In System of Systems
Engineering, 2007.Sose'07. leee International Conference on (Pp. 1-6). IEEE.

Hu, L. and Bentler, P.M. (1999). Cut-Off Criteria for Fit Indexes in Covariance
Structure Analysis: Conventional Criteria Versus New Alternatives.
Structural Equation Modelling, 6, 1-55.

Huntzinger, D. N., Hutchins, M. J., Gierke, J. S., and Sutherland, J. W. (2007).
Enabling Sustainable Thinking in Undergraduate Engineering Education.
International Journal of Engineering Education, 23(2), 218.

Ilhan, D., and Aydin, H. (2015). Perceptions of Higher Education Faculty Members
on Bilingual Education in Turkey. Journal of Education and Training
Studies, 3(3), 146-155.

Ingec, S. K. (2009). Analyzing Concept Maps as an Assessment Tool in Teaching
Physics and Comparison with the Achievement Tests. International Journal
of Science Education. 31(14), 1897-1915.

Jahn, G., Krems, J. F. and Gelau, C. (2009). Skill Acquisition while Operating In-
Vehicle Information Systems: Interface Design Determines the Level of
Safety-Relevant Distractions. Human Factors: The Journal of the Human
Factors and Ergonomics Society, 51(2), 136-151.

Jain, G. P., Gurupur, V. P., Schroeder, J. L. and Faulkenberry, E. D. (2014).
Artificial Intelligence-Based Student Learning Evaluation: A Concept Map-
Based Approach for AnalyzingA Student's Understanding of a
Topic. Learning Technologies, IEEE Transactions, 7(3), 267-279.

Jensen, C., and Thegersen, J. (2011). Danish University Lecturers’ Attitudes
Towards English as the Medium of Instruction. Ibérica, 22(22), 13-33.

Jian, L. (2011). Restudy on the Professional Training Program of" a Plan for
Educating and Training Outstanding Engineers"[J]. Research in Higher

Education of Engineering, 4, 005.



164

Jochems, W. (1991).Effects of Learning and Teaching in a Foreign Language.
European Journal of Engineering Education.16(4), 309-316.

Johari, M. M. N. M., Abdullah, A. A., Osman, M. R., Sapuan, M. S., Mariun, N.,
Jaafar, M. S., and Rosnah, M. Y. (2002). A New Engineering Education
Model for Malaysia. International Journal of Engineering Education, 18(1),
8-16.

John, E. P. (2004). Hausa in the Twentieth Century. An Overview.The Romanization
of Hausa Language. Available On:Org.Uib.No/Smi/Sa/15/15philips.Pdf;
andImtranslator.

Johnson, B. L. (2002). Extending the Study of Learning Environments: Connecting
the Field to Other Literatures. Queensland Journal of Educational Research.
18(2), 183-206

Johnson, T. E. and O’connor, D. L. (2008). Measuring Team Shared Understanding
Using the Analysis-Constructed Shared Mental Model Methodology.
Performance Improvement Quarterly, 21(3), 113-134.

Johri, A. and Olds, B. M. (2011). Situated Engineering Learning: Bridging
Engineering Education Research and the Learning Sciences. Journal of
Engineering Education. 100 (1), 151-185.

Joreskog, K. G. (1971). Statistical Analysis of Sets of Congeneric Tests.
Psychometrika, 36(109-133).

Joreskog, K. G. and Sorborn, D. (1993). Lisrel 8: Structural Equation Modelling
With TheSimplis Command Language. Hilladale, Nj: Lawrence Erlbaum
Associates.

Joreskog, K. G. and Sérbom, D. (1996). Lisrel 8: User's Reference Guide. Scientific
Software International.

Kang, S.And Park, H. (2005). English as the Medium of Instruction in Korean.
Journal of Engineering Education, 21(1), 155-174.

Katrien, S., Filip, D., Steven, J. and Sarah, G. (2006). On the Dynamics of Students'
Approaches to Learning: The Effects of the Teaching/Learning
Environment. Learning and Instruction.16(4), 279-294.

Kaya,N.(2011).Turkiye'nin Egitim Sisteminde Azinliklar VeAyrimcilik: Kavramsal
CerceveVeTemel Sorunlar. Istanbul Bilgi Universitesi.
Http://Www.Secbir.Org/Wp-Content/Uploads/2011/01/18-Nurcan-Aya.Pdf


http://www.secbir.org/wp-content/uploads/2011/01/18-NURCAN-

165

Kazu, I. Y. and Demirkol, M. (2014). Effect of Blended Learning Environment
Model on High School Students' Academic Achievement. Turkish Online
Journal of Educational Technology-Tojet, 13(1), 78-87.

Kenny, D.A, Kaniskan, B. and Mccoach, D. B. (2014). The Performance OfRamsea
in Models with Small Degree of Freedom. Sociological Methods and
Research, In Press

Kirkpatrick, A. (2011). English as a Medium of Instruction in Asian Education (from
Primary to Tertiary): Implications for Local Languages and Local
Scholarship. .Applied Linguistics Review, 2, 99-120.

Kline, R. B. (1998). Principles and Practice of Structural Equation Modelling. New
York: the Guildford Press.

Kline, R. B. (2005). Principles and Practice of Structural Equation Modelling
(Second Edition Ed.). New York: Guildford Press.

Kocalevent, R. D., Levenatein, S., Fliege, H., Schmidt, D., Hinz, A. and Brahler, E.
(2007). Contribution to the Construct Validity of the Perceived Stress
Questionnaire from a Populated-Based Survey. Journal of Psychometric
Research, 63(1) 71-81

Kolmos, A. and De Graaff, E. (2014).Problem-Based and Project-Based Learning in

Engineering Education. Handbook of Engineering Education Research, 141-
160.

Konda.(2011). Kirt Meselesinde Algi VVeBeklentiler. Istanbul: Iletisim Yayinlari.

Kothari, C. R. (2009). Quantitative Techniques, 3e.Vikas Publishing House Pvt Ltd.

Koufteros, X. A. (1998). Testing a Model of Pull Production: A Paradigm for
Manufacturing Research Using Structural Equation Modelling. Journal of
Operations Management, 17, 467-488

Krathwohl, D. R. (2002). A Revision of Bloom's Taxonomy: An Overview. Theory
into Practice, 41(4), 212-218.

Kreiner, C., Messnarz, R., Riel, A., Tichkiewitch, S. and Theisens, D. (2015). The
Aqua Automotive Sector Skills Alliance: Best Practice in an Integrated
Engineering Approach. Software Quality Professional, 17(3).

Krivickas, R. V. and Krivickas, J. (2007). Laboratory Instruction in Engineering
Education. Global J. Eng. Educ, 11(2), 191-196.



166

Lang, L. H., Stulz, R. and Walkling, R. A. (1991). A Test of the Free Cash Flow
Hypothesis: The Case of Bidder Returns. Journal of Financial Economics.
29(2), 315-335.

Larose, S., Bernier, A. and Tarabulsy, G. M. (2005). Attachment State of Mind,
Learning Dispositions, and Academic Performance During the College
Transition. Developmental Psychology.41(1), 281.

Latib, A. A, Inti, M. M. and Ahmad, A. D. (2013).Integration of New Technological
Developments into Technical College Auto-Mechanics Course Curriculum
for Enhancing Job Readiness of Automotive Students. International
Journal of Management, It and Engineering, 3(3), 32.

Laura, R. W. and Jeremy, C. (2011). The "Intelligent Classroom™: Changing
Teaching and Learning with an Evolving Technological Environment.
Journal of Technology Education. 38(1-3), 253-266.

Lave, J. Aad Wenger, E. (1991). Situated Learning: Legitimate Peripheral
Participation.Cambridge University Press.

Lee, K. K, Shan, R. M., Leung, H. C. and Li, J. W. (2015). Competency
Enhancement Model of Physical Infrastructure and Asset Management in
Compliance with Pas-55 for Hong Kong Automotive Manufacturing
Engineers.In Engineering  Asset  Management-Systems,  Professional
Practices and Certification (Pp. 729-737). Springer International
Publishing.

Lekjep, R. S., Datung, J. S. D. and Inusa, Y. T. (2012).Effects of Physical
Infrastructure on Students Performance. Journal of Architecture, 19(4). 485-
490

Lippman, P. (2010). Can the Physical Environment have an Impact on the Learning
Environment? Cele Exchange, Centre for Effective Learning Environments
2010/2013. New York: OECD Publishing. .

Lisa, R. L., Patrick, T. T., Fredericks, V. J. and George, D. P. (2006).The Changing
Face of Engineering Education.National Academy of Engineering. 36(2),3-
13.

Lo Bianco, J. (2007). Advantage and Identity: Neat Discourse but Troubled Union:
Singapore’s Medium of Instruction Policy. V. Vaish, S. Gopinathan&Yb Liu
(Eds.).



167

Lungu, C. I., Caraiani, C. and Dascal, C. (2012). Intellectual Capital Research
through Corporate Social Responsibility :(RE) Constructing the Agenda.
International Journal of Economics and Management Sciences, 6(4), 139-
146.

Luo, Y. L., Zhang, S. Q., Wan, S. X. and Deng, R. (2014). Analysis and Design of
Information Management System for Defective Automobile Products
Recall. Applied Mechanics and Materials, 494, 250-255.

Makinde, S. O. (2007). The Language Factor in the Education of the Nigerian

Child. Pakistan Journal of Social Sciences, 4(2), 186-190.

Mardia, K. V. (1970). Measures of Multivariate Skewness and Kurtosis with
Applications.Biometrika, 57(3), 518-530.

Marsh, H. W., Hau, K. T. and Kong, C. K. (2002). Multilevel Causal Ordering of
Academic Self-Concept and Achievement: Influence of Language of
Instruction (English Compared With Chinese) for Hong Kong
Students. American Educational Research Journal, 39(3), 727-763.

Marsh, D. and Laitinen, J. (2005). Medium of Instruction in European Higher
Education: Summary of Research Outcomes of European Network for
Language Learning Amongst Undergraduates (Enlu) Task Group 4.
Jyvéskyld, Unicom: University of Jyvaskyla.

Mashiya, N. (2010). Mother Tongue Teaching at the University of Kwazulu-Natal:
Opportunities and Threats. Alternation, 17(1), 92-107.

May, S. and Hill, R. (2005). Maori-Medium Education: Current Issues and
Challenges. International Journal of Bilingual Education and Bilingualism.
8(5), 377-403.

Mcdonald, C. C., Kandadai, V., Loeb, H., Seacrist, T. S., Lee, Y.-C., Winston, Z. and
Winston, F. K. (2015). Simulated Driving Assessment (Sda) for Teen
Drivers: Results From a Validation Study. Injury Prevention.Injuryprev-
2014-041480.

Mcgregor, J. (2004). Spatiality and the Place of the Material in Schools.Pedagogy,
Culture, and Society, 12(3), 35-47.

Mckenzie, D., Theoharides, C. and Yang, D. (2014). Distortions in the International
Migrant Labour Market: Evidence from Filipino Migration and Wage
Responses to Destination Country Economic Shocks. American Economic
Journal: Applied Economics, 6(2), 49-75.



168

Mirza, N. S., Sadia, S. and Mirza, A. A. (2013). The Role of "Radical Change" an L1
and its Implication on Learning.Journal of Language Teaching and
Research.4(1), 36-44.

Mohanty, A. K. (2009). Multilingual Education: A Bridge Too far? in T. Scutnabb-
Kangas, R. Philipson, A. K. Mohanty, & M. Panda (Eds.), Social Justice
through Multilingual Education (Linguistic Diversity and Language Rights.
Bristol: Multilingual Matters.

Mora, J. K., Wink, J. and Wink, D. (2001). Duelling Models of Dual Language
Instruction: A Critical Review of the Literature and Program
Implementation Guide.Bilingual Research Journal. 25(4), 435-460.

Musa, N. A., Awolesi, J. A. B. and Okafor, B. O. (2012).The Place of TVET as a
Tool for Manpower Development for Achieving Vision 20; 2020 in the
Nigerian Construction Industry.Environmental and Natural Resource
Research. 2(2),93-98.

Muthern, B. and Kaplan, D. (1985). A Comparison of some Methodologies for the
Factor Analysis of Normal Likert Variables. British Journal of
Mathematical and Statistical Psychology, 38, 171-189.

Nelson, L. M. (2013). 4 Collaborative Problem Solving. Instructional-Design
Theories and Models: A New Paradigm of Instructional Theory, 2, 241.

Nasri, H. and El-Shaarawi, A. (2006).Factors Affecting Students'
Performance.Journal of Business Education. 82(5), 282-290.

Nesbit, J. C. and Adesope, O. O. (2006). Learning with Concept and Knowledge
Maps: A Meta-Analysis.Review of Educational Research. 76(3), 413-448.

Newstetter, W. C. and Svinicki, M. D. (2014). Learning Theories for Engineering
Education Practice. Cambridge Handbook of Engineering Education
Research, 29-46.

Nicoll, G. (2001). A Three-Tier System for Assessing Concept Map Links: A
Methodological Study. International Journal of Science Education. 23(8),
863-875.

Nightingale, A., Farmer, R. and Devries, C. S. (2007). Systemic Lupus
Erythematosus Prevalence in the Uk: Methodological Issues then Using the
General Practice Research Database to Estimate Frequency of Chronic
Relapsing-Remitting Disease. Pharmaco- Epidemiology and Drug Safety.
16(2), 144-151.



169

Novak, J. and Gowin, D. (1984). Concept Mapping for Meaningful Learning.
Learning how To Learn. 15-54.

Novak, J. D. and Cafias, A. J. (2006). The Theory Underlying Concept Maps and
How to Construct them. Florida Institute for Human and Machine
Cognition, 1.

Novak, J. D. and Cannas, A. J. (2008).The Theory Underlying Concept Maps and
how to Construct and use them. Florida Institute for Human and Machine
Cognition Pensacola FI, Www. Ihmc.

Nunnally, J. C. And Bernstein.(1994). Psychometric Theory (3rd Ed.). New York:
Mc-Graw-Hill.

Nyika, A. (2015). Mother Tongue as the Medium of Instruction at Developing
Country Universities in a Global Context. South African Journal of Science,
111(1-2), 01-05.

Aladekomo, F. O. (2004). Nigeria Educational Policy and Entrepreneurship.Journal
of Social Science, 9(2), 75-83.

Olagbemiro, T. (2010). The Nigerian University System: In Search of Relevance 14,
November, 2011. Bowen University lwo. Nigeria 7-9.

Oliver, C. (2004). Teaching at a Distance: The Online Faculty Work Environment.
(Doctoral Dissertation, City University of New York).

Oliver, C. And Lippmann, C. P. (2007). Examining Space and Place in Learning
Environment. Paper Presented at the Connected International Conference on
Design Education. International Conference on Design
Education.University of New South Wales, Sydney, Australia.

Oliver, K. (2008). A Comparison of Web-Based Concept Mapping Tasks for
Alternative Assessment in Distance Teacher Education.Journal of
Computing in Teacher Education.24(3), 95-103.

Oloko, B. A. (2014). Children’s Street Work in Urban Nigeria. Cross-Cultural Roots

of Minority Child Development. 198.

Ouane, A. and Glanz, C. (2010). Why and How Africa Should Invest in African
Languages and Multilingual Education: An Evidence-and Practice-Based
Policy Advocacy Brief, UNESCO. Institute for Lifelong Learning.
Feldbrunnenstrasse 58, 20148 Hamburg, Germany.

Pamela, W., Elaine, H., Steve, H., Caroline, M. and Kate, W. (2007). A Sound

Foundation? What we Know about the Impact of Environments on Learning



170

and the Implications for Building Schools for the Future. Oxford Review of
Education. 33(1), 47-70

Pithers, R. T. and Rebeccah, S. (2000). Critica Thinking in Education: A Review.
Educational Research Journal. 42(3), 237-240.

Pugesek, B. H., Tomer, A. and Eye, E. V. (2003). Structural Equation Modelling:
Application in Ecological and Evolutionary Biology. Cambridge University
Press.

Punniyamoorthy, M., Mathiyalagan, P. and Parthiban, P. (2011). A Strategic Model
Using Structural Equation Modelling and Fuzzy Logic in Supplier
Selection.Expert Systems with Applications, 38(1), 458-474.

Puteh, A. and Uum, S. (2012). Medium of Instruction Policy in Malaysia: The
Fishman™ S Model. European Journal of Business and Social Sciences.
1(1), 11-22.

Rahman, W., Shah, F. A. and Rasli, A. (2015). Use of Structural Equation Modelling

in Social Science Research. Asian Social Science, 11(4), P371.

Relji¢, G., Ferring, D. and Martin, R. (2014). A Meta-Analysis on The Effectiveness
Of Bilingual Programs In Europe. Review of Educational Research.

Robert, S. M. (2007). The Impact of School Facilities on Student Achievement,
Attendance, Behaviour, Completion Rate And Teacher Turnover Rate in
Selected Texas High Schools Texas A.M University.

Roberta, A. (2008). School Climate and Academic Achievement.International
Research Journal. 1(11), 38-45.

Rockloff, M. J. and Schofield, G. (2004). Factor Analysis of Barriers to Treatment
for Problem Gambling. Journal of Gambling Studies, 20(2), 121-126.

Rogers, E. M. (2010). Diffusion of Innovations.Simon and Schuster.

Ruiz-Primo, M. A., Shavelson, R. J., Li, M. and Schultz, S. E. (2001). On the
Validity of Cognitive Interpretations of Scores from Alternative Concept-
Mapping Techniques.Educational Assessment. 7(2), 99-141.

Ruxton, G. D. and Beauchamp, G. (2008). Time for some a Priori Thinking about
Post Hoc Testing. Behavioural Ecology, 19(3), 690-693.

Salili, F. and Lai, M. K. (2003). Learning and Motivation of Chinese Students in
Hong Kong: A Longitudinal Study of Contextual Influences on Students'
Achievement  Orientation and  Performance. Psychology in the
Schools, 40(1), 51-70.



171

Saint, W., Hartnett, T. A. and Strassner, E. (2003). Higher Education in Nigeria: A
Status Report. Higher Education Policy, 16(3), 259-281.

Sambo, A. A. (2005). Research Methods in Education. Lagos, Ibadan, Benin City,
Jattu-Uzairue: Sterling Horden (Nig.) Ltd,

Samuel, A. (2004). The National Policy on Education and Self-Reliance: A
Histophilosophical Perspective. Nigerian Journal of Guidance and
Counselling. 9(1), 54-70.

Schermelleh-Engel, K., Moosbrugger, H. and Muller, H. (2003).Evaluating the Fit of
Structural Equation Models: Tests of Significance and Descriptive
Goodness of Fit Measures.Methods of Psychological Research online, 8(2)
23-74.

Schmidt, D. A., Baran, E., Thompson, A. D., Mishra, P., Koehler, M. J. and Shin, T.
S. (2009). Technological Pedagogical Content Knowledge (Tpack).The
Development and Validation of an Assessment Instrument for Preservice
Teachers. Journal of Research on Technology in Education, 42(2), 123-149.

Schulze, A., Brojerdi, G. and Krogh, G. (2014). Those who know, do. those who
Understand, Teach. Disseminative Capability and Knowledge Transfer in
the Automotive Industry.Journal of Product Innovation Management. 31(1),
79-97.

Schumacker, R. E. and Lomax R. G. (1996).4 Beginner’s Guide to Structural
Equation Modelling,Nj: Lawrence Erlbaum Associates.

Schuster, K., GroRB, K., Vossen, R., Richert, A. and Jeschke, S. (2015). Preparing for
Industry 4.0-Collaborative Virtual Learning Environments in Engineering
Education. In International Conference on E-Learning in the Workplace
(Icelw)(1-6). New York.

Segal, J. W., Chipman, S. F., and Glaser, R. (2014). Thinking and Learning Skills:
Volume 1: Relating Instruction to Research. Routledge.

Shahin, V. and Mehdi, M. (2007). The Effect of Using Translation from L1 to L2 as
a Teaching Technique on the Improvement of Efl Learners” Linguistic
Accuracy—Focus on Frm. Humanising Language Teaching, 9(5).

Shahzad, M. N., Ahmed, M. A. and Sajid, S. (2014). The Role of “Radical Change”
in Medium-of-Instruction and its Impact on Academic Achievements.
International Journal of Academic Research in Business and Social
Sciences.4(4), 190-208.



172

Shimokawa, K., Jirgens, U. and Fujimoto, T. (1997). Transforming Automobile
Assembly. Experience in Automation and Work Organization. Berlin.

Shin, J., Rusakov, A. and Meyer, B. (2015). Concurrent Software Engineering and
Robotics Education. In Proceedings of the 37th International Conference on
Software Engineering, 2, 370-379.leee Press.

Singh, I. S. and Moono, K. (2015). The Effect of Using Concept Maps on Student
Achievement in Selected Topics in Chemistry at Tertiary Level. Journal of
Education and Practice, 6(15), 106-116.

Smit, U. and Dafouz, E. (2012). Integrating Content and Language in Higher
Education: An Introduction to English-Medium Policies, Conceptual Issues
and Research Practices across Europe. Aila Review, 25(1), 1-12.

Smiths, J., Huisman, J. and Kruijff, K. (2008). Home Language and Education in the
Developing World. Paris: United Nations Educational, Scientific and
Cultural Organization.

Statistical Clearing House (2000). “Basic Survey Design: Frames & Population.”
Australia: Commonwealth Government Statistical Clearing House.
Stepp-Greany, J. (2002). Student Perceptions on Language Learning in a
Technological Environment: Implications for the New

Millennium. Language Learning & Technology, 6(1), 165-180

Stoica, 1., Moraru, S. and Miron, C. (2011). Concept Maps, a Must for the Modern
Teaching-Learning Process. Romanian Reports in Physics, 63(2), 567-576.

Streveler, R. A., Litzinger, T. A., Miller, R. L. and Steif, P. S. (2008). Learning
Conceptual Knowledge in the Engineering Sciences: Overview and Future
Research Directions. Journal of Engineering Education, 97(3), 279-294.

Surapuramat, K. (2010). Relationship Between School Climates with Academic
Achievement of Students in Mathematics. International Research
Journal,1(11), 38-40.

Swabey, K. J., Babaee, M. and Prosser, M. (2014). A Theoretical Framework for use
of E-Portfolios: A Combination of Constructivism, Sal and the 3p Model. In
2014 International Academic Conference on Education, Teaching and E-
Learning (Pp. 1-8).

Sylvén, L. K. and Thompson, A. S. (2015). Language Learning Motivation and Clil:
Is there a Connection?. Journal of Immersion and Content-Based Language
Education, 3(1), 28-50.



173

Taks, M., Tynjala, P., Toding, M., Kukemelk, H. and Venesaar, U. (2014).
Engineering Students' Experiences in Studying Entrepreneurship. Journal of
Engineering Education, 103(4), 573-598.

Tan, M. (2011). Mathematics and Science Teachers’ Beliefs and Practices Regarding
the Teaching of Language in Content Learning. Language Teaching
Research.15(3), 325-342.

Tatzl, D. and Messnarz, B. (2013).Testing Foreign Language Impact on Engineering
Students’ Scientific Problem-Solving Performance. European Journal of
Engineering Education, 38(6), 620-630.

Tatzl, D. (2011). English-Medium Masters’ Programmes at an Austrian University
of Applied Sciences: Attitudes, Experiences and Challenges. Journal of
English for Academic Purposes, 10(4), 252-270.)

Tedick, D. J. and Cammarata, L. (2012). Content and Language Integration in K-12
Contexts: Student Outcomes, Teacher Practices, and Stakeholder
Perspectives. Foreign Language Annals, 45(1), S28-S53.

Teferra, D. and Altbachl, P. G. (2004). African Higher Education: Challenges for the
21st Century. Higher Education, 47(1), 21-50.

Thabane, L., Ma. J., Chu. R., Cheng, J., Ismaila, A., Rios, Lp., Robson, R., Thabane,
M. and Goldsmith, C. H. ( 2010). A Tutorial on Pilot Studies: The What,
Why and How. BMC Medical Research Methodology, 10:1.

Tomlinson, C. A. (2014). Differentiated Classroom: Responding to the Needs of all
Learners. ASCD.

Trowler, P. and Cooper, A. (2002). Teaching and Learning Regimes: Implicit
Theories and Recurrent Practices in the Enhancement of Teaching and
Learning through Educational Development Programmes. Higher Education
Research and Development, 21(3), 221-240.

Tunner, C. K. (2009). Effects of School Design on Students’ Outcomes.Journal of
Educational Administration, 4(3), 381-399.

Tirel, Y. K. and Johnson, T. E. (2012). Teachers' Belief and Use of Interactive
Whiteboards for Teaching and Learning. Journal of Educational
Technology & Society, 15(1), 381-394.

Turns, J., Atman, C. J. and Adams, R. (2000). Concept Maps for Engineering
Education: A Cognitively Motivated Tool Supporting Varied Assessment
Functions. Education, IEEE Transactions, 43(2), 164-173.



174

Ugwu, A. N. (2014). Factorial Validation of an Instrument for the Assessment of
Practical Chemistry Skills Acquisition.Journal of Education and Practice,
5(8), 175-185.

Umunadi, E. K. (2010). Acquisition of Skills and Competences by Technical
Education Teachers as Instrument for National Growth in Nigeria. Journal
of Qualitative Education, 691.

Unesco. (2013). Envisioning Education in the Post-2015 Development Agenda.
Thematic Consultation on Education in the Post-2015 Development
Agenda: Executive Summary.

Unesco. (2014). Learning: Achieving Quality for all, Efa Global Monitoring Report
2013/14. Paris, UNESCO.

Upadhyay, G. A., Choudhry, N. K., Auricchio, A., Ruskin, J. and Singh, J. P. (2008).
Cardiac Resynchronization in Patients with Atrial Fibrillationa Meta-
Analysis of Prospective Cohort Studies.Journal of the American College of
Cardiology,52(15), 1239-1246.

Usta, J., Farver, J. and Pashayan, N. (2011).Corrigendum to “Domestic Violence, the
Lebanese Experience”.Public Health.125(10), 741.

Violante, M. G. and Vezzetti, E. (2015). Design Of Web-Based Interactive 3d
Concept Maps: A Preliminary Study for an Engineering Drawing Course.
Computer Applications in Engineering Education, 23(3), 403-411.

Vogt, C. M. (2008). Faculty as a Critical Juncture in Student Retention and
Performance in Engineering Programs. Journal of Engineering Education,
97(1), 27-36.

Wang, Y., Peng, H., Huang, R., Hou, Y. and Wang, J. (2008). Characteristics of
Distance Learners: Research on Relationships of Learning Motivation,
Learning Strategy, Self-Efficacy, Attribution and Learning Results. Open
Learning. 23(1), 17-28

Warford, M. K. (2005). Testing a Diffusion of Innovations in Education Model
(Diem). The Innovation Journal, 10(3), 32.

Webb, V. (2002). English as a Second Language in South Africa's Tertiary
Institutions: A Case Study at the University of Pretoria. World
Englishes,21(1), 49-61.

Weiner, B. (1985). An Attributional Theory of Achievement Motivation and
Emotion. Psychological Review. 92(4), 548.



175

Weiner, B. (2005). Motivation from an Attribution Perspective and the Social
Psychology of Perceived Competence. Handbook of Competence and
Motivation. 73-84.

Weiss, A. (2007). Creating the Ubiquitous Classroom: Integrating Physical and

Virtual Learning Spaces. The International Journal of Learning, 14(3), 77-
84.

Whitesides, G. M. and Grzybowski, B. (2002). Self-assembly at all Scales. Science,
295(5564), 2418-2421.

Widaman, K. F. (1985). Hierarchical Nested Covariance Structure Models for
Multitrait-Multimethod Data.Applied Psychological Measurement, 9, 1-26.

Wilkinson, R. (2005). The Impact of Language on Teaching Content: Views from the
Content Teacher. Bi and Multilingual Universities—Challenges and Future
Prospects Conference. Retrieved from Http://Www. Palmenia. Helsinki.
Fi/Congress/Bilingual 2005/Presentations/Wilkinson.Pdf.

Wilson, S. J. and Lipsey, M. W. (2007). School-Based Interventions for Aggressive
and Disruptive Behavior: Update of a Meta-Analysis. American Journal of
Preventive Medicine, 33(2), S130-S143.

Wolff, E. (2006). Background and History-Language and Language-in-Education
Policies in Africa: Problems and Prospects.

Wulf, W. A., Smith, R., Winston, S. B., Lotas, A., Marcum, K., Beale, K. and
Sherman, W. (2007). Engineering Education in the 21st Century Video File
Online. Retrieved October 20, 2013, From; Http
Http://Www.Y outube.Com/Watch.

Yin, H. C. (2009). L1 Glosses: Effect on Ell Learners' Reading Comprehension and
Vocabulary Retention. International Journal of Innovative Ideas, 12(3), 57-
71.

Yogendra, P. and Sridhar, 1. (2012). Comparison of English Versus Hindi Medium
on Students for Programming Abilities in Engineering through Video-Based
Instruction. T4E '12 Proceedings of the 2012 IEEEfourth International
Conference on Technology for Education. 26-30.

Zhang, S. Q., Zhang, X. C., Wang, W. J., Xu, Y. L., Deng, J. J. and Xie, S. X. (2014,
December). Assembly Line Balancing in Automobile Engine Industry. In
advanced Materials Research(Vol. 1056, Pp. 154-157).



176

Zimmerman, B. J. (2002). Becoming a self-regulated Learner: An Overview. Theory
into Practice, 41(2), 64-70.



	1-Cover Page Thesis
	IMG_0363
	IMG_0364
	IMG_0365
	IMG_0366
	4-MUKADEPAN
	6-iii-DEDIKASI -Rev. 2
	7-iv-ACKNOWLEDGEMENT-Rev. 2-AKN
	8-v-ABSTRACT-3
	9-vi-Malay ABSTRAK-2
	10-Table of CONTENTS
	11-LIST OF TABLE
	12-LIST OF FIGURES
	13-LIST OF ABBREVIATION
	14-List of APPENDIX
	CHAPTER 1
	CHAPTER 2
	CHAPTER 3
	CHAPTER 4
	CHAPTER 5
	REFERENCE1
	PHDThesis Appendix



