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A WELCOME ADDRESS PRESENTED BY THE VICE CHANCELLOR, PROFESSOR

ABDULLAHI BALA, AT THE OPENING CEREMONY OF THE 8™ INTERNATIONAL

CONFERENCE OF THE SCHOOL OF SCIENCE AND TECHNOLOGY EDUCATION,
FEDERAL UNIVERSITY OF TECHNOLOGY, MINNA, ON 6™ OCTOBER, 2021

PROTOCOL
It is my pleasure to welcome every participant, on behalf of the Governing Council, Management, Staff and

Students of Federal University of Technology, Minna, to the 8" edition of the annual International
Conference of the School of Science and Technology Education (SSTE) of our distinguished University. [
specially welcome the Keynote Speaker, Professor Josef De-Beer and the eminent lead paper presenters,
Professor Aloysius Uzoagulu of Nigeria, Dr. Islam Alhaji Abdou of Egypt and Professor Binyao Zheng of
United States of America.

This 8" SSTE International Conference is a unique one being the first to go virtual, a signal of greater things
ahead. The conference theme “Emerging Trends in STEM and TVET in the 21* Century” offers
another opportunity to education Technology experts to explore global emerging trends in the education
industry which is regularly shaped and reshaped by Technology. It provides a platform for scholars in
academia to explore greater opportunities through well researched and exhaustively articulated and
documented research efforts to unveil various pedagogical challenges frustrating effective teaching and
learning in today’s world of science and technology. It is also an avenue for both local and international
academic and research communities to share their breakthroughs in teaching and learning research as well
as explore opportunities for further developments in science and technology education, not only in Nigeria
but also in the world at large.

The conference presentations will provide direction to further incorporate and integrate greater and healthier
methodologies into teaching and learning in STEM and TVET to reflect the 21% century skills and learning.

It is becoming evident now that the state of education in Nigeria, Africa and the world is facing pedagogical
challenges that need innovative interventions to address. The current quality of education, especially in
Science and Technology, has not taken Nigeria far and has no promise of doing so. This Conference i,
therefore, designed to unmask and rearrange the methodological shortcomings hindering effective teaching
and learning by affording brainstorming opportunities to local and international participants on the
emerging global trends in Science and Technology education. The redemptive conference sub-themes have
been built to address these challenges in various areas of developmental endeavour. What Nigeria needs
now is the restoration of the glory of education through emerging trends in the 21* century classroom
practices. This will mark the beginning of new things in STEM and TVET in a country zealously seeking
for technological solutions to her numerous domestic problems.

The beginning of new things in STEM and TVET will be driven by the identification of the relevant skills
needed to acquire the much desired technological innovation to upgrade learning abilities and competencies
of students. Pedagogy explores the processes by which society deliberately transmits its accumulated
knowledge, skills and values from one generation to another. The major methodological concern in the
mind of education stakeholders is how to educate students in various institutions of learning to meet their
corporate and individual needs. The ability to overcome this methodological concern will be based on
willingness to overcome the teething concerns by meeting the educational goals set by the student and the
teacher, and also the strategies put in place to achieve those goals. Also, such factors as the educator’s own
philosophical beliefs, the curriculum provision and the availability or no availability of technological
devices can affect the ability to overcome those learning concerns.

Page | vili EMERGING TRENDS IN STEM AND'TVET IN THE 21T CENTURY

@ CamScanner
A4



https://v3.camscanner.com/user/download



https://v3.camscanner.com/user/download



https://v3.camscanner.com/user/download



https://v3.camscanner.com/user/download

8™ International Conference of School of Science and Technology Education (SSTE)

Assessment of Extrinsic and Intrinsic Motivational Factors Among Science Teachers Aftrition and
Retention in Minna Metropolis Niger State. Haruna, H. A., Bashir A.U., &Hassan A.A. 287

SUB-THEME: INSTRUCTIONAL APPROACHES IN STEM AND TVET

Application of Technical Vocational Education and Training in Science Technology Engineering
Mathematics for the 21 Century Learning in North Central Nigeria. Agada, A. M, Okoh Miller Adaga
D. 294

Strategies for Improving Students’ Acquisition of Practical Skills in Electrical Installation and Maintenance
Work Trade in Technical Colleges in Sokoto State. Abubakar, Lawali Bado., Mamudu, A., Dr. S. A.
Owaodunni. 304

Assessment of Technology Education Lecturers Competencies in the Application of ICT for Instructions in
Tertiary Institutions in Niger State, Nigeria. Isaac, J.; Samson N; B.N. Atsumbe; & S.A. Owodunni. 317

Availability and Utilization of Educational Resources for Effective Teaching of Electrical/Electronics’
Technology at Minna Innovation Enterprise Institute of Niger State. Mamudu, A., Haruna, S. S.; Mansur,
A.D.; Raymond, E.; & Saba, T. M.; 326

Teaching Method for Technical and Vocational Training Education: A View into Project- Based Learning
in Nigeria. Owolabi Sunday Oluwatosin; Basheer Garba Fagge; Usman Nazifi Lawan; & Usman
Adamu Jabdo 337

The Effect of Computer Simulation Instructional Package on Physics Students’ Achievement in Jalingo
Education Zone Taraba State. Orinya Edwin Orinya; Gana, C.S.; & Shitu, K. O 346

Effects of SEs Instructional Model and Reflective Discussion Instructional Strategy on Algebra
Achievement of Secondary School Students in Niger State. Kure, Isah Danjuma; Gimba, R.W.; Dr.
Hassan A. A.; & Dr. A. Ndanusa. 359

Assessment of Non-Technical Skills Required by Graduates of Electrical Electronics Technology for
Employment in Industrial Organisations in Kano State. G. E. Obadiah, L. Tewase, E. Raymond & W. B.
Kareem. 371

Assistive Technologies for Teaching and Learning among Children with Special Needs. Danjuma,
Christiana Suzan and Alabi, Thomas Omotayo 380

Assessing the Levels of Awareness and Utilization of Assistive Technology Tools for Learning in Niger
State School for Individuals with Special Needs. James, Stephen & Tukura Charles Saidu 391

Multimodality in Education: The English Language Experience.Felicia Chibuogwu Chike-OKkoli. 400
Memory-Capacity and Intelligence as Predictors to Academic Achievement in Biology among Biology
Education Students in North-Central Universities, Nigeria. Dangana Musa, and Aboyeji Oyebanji O.,

and Abubakar Kasim Auwal. 409

Enhancing Critical Thinking Skills of Students’ through Project-based Instruction: A Mandate for
Secondary Schools in Nigeria. Ochigbo Faith Ihotu; Yaki, Akawo. A.; Koroka, M. U S. 417

Page | xii EMERGING TRENDS IN STEM AND TVET IN THE 215" CENTURY

@ CamScanner



https://v3.camscanner.com/user/download

8™ International Conference of School of Science and Technology Education (SSTE)

Rethinking Science and Mathematics Education for The 21st Century: Panacea for Technological
Breakthrough in Nigeria. Ologun, O.A; Idris, F; Silas, S; Ambrose, Albert. 426

Integrated STEM Education: The Nexus for Sustainable Development. Sa’adatu Ibrahim Bosso; Yaki.
Akawo A. & Halima Shehu. 435

SUB-THEME: ICT in STEM and TVET R
Performance Evaluation of Integrating ICT in Teaching and Learning: Imperative to Biology Instruction in
Secondary School in Kano State. Zubaida Hamza Muhammad and Abubakar Balarabe Isa. 447

Technology-Based Learning Platform for Instructions amongPre-service Teachers in Nigerian Colleges of
Education: The way forward. Baba, Ahmed; Okonkwo, Umeh-Ebele Ann & Adamu, Zubairu
Evuti. 457

Information and Communication Technology Skills Needed by Teachers for Effective Teaching of Motor
Vehicle Mechanic in Technical Colleges in Kaduna State. Adamu Danjuma, Orbola Joshua Tertsegha
and Abdulkadir Mohammed 468

Accessibility, Availability and Attitude towards E-Learning Resources for Teaching Elef:lrigal
Installation and Maintenance among Student of Technical College in Kaduna State, Nigeria.
Abdulrasheed Yusuf, Abdullahi Musa, Usman, G.A. and Shaba, T.S. 476

Effects of Digital-Game and YouTube Instructional Strategies on Achievement and Interest of Chemistry
Secondary School Students’ in Bida Local Government. Yahaya Alfa Ibrahim; Chado Amina,
Mohammed & Shehu Halima. 486

Effect of Microsoft Office PowerPoint Presentation and Internet on students’ Academic Achievement
among Senior Secondary School Biology Studentsin Minna, Metropolis of Niger State, Nigeria. Masaga,
R. & Suleiman, V. O. 494

Assessment of Learners’ Satisfaction and Needs on E-Learning Platforms in Senior Secondary
Schools in Kaduna State. Agbo, J. N., Nmadu, J., Yero, S., & Egah, G.O. 504

Phases Involved in the Development and Evaluation of an Interactive Mobile Application for Learning
Undergraduate Educational Technology Concepts. Dome, K., Falode, O. C. &Tukura C. S. 512

Telegram: A Social Media Tool for Fostering Collaborative Learning. Mohammed, Ibrahim Abba &
Ibrahim, Ismaila Kuta 522

[ecturers’ Awareness and Self-Efficacy Towards Biology Skype Instruction in Colleges of Education
During Covid-19 in Niger State. Eyo, Unyime Effiong 526

Effects of Scripted Images and Self-instructional Modules on the Learning Outcomes of Secondary
School Biology Students’ in Minna, Niger State. Awwal, Khadijat Muhammad & Ibrahim,

Ismail Kuta. 537
The Potential of Social Media for Geography Instruction at the Secondary School Level of Education.

Yunusa, Zainab & Adamu, Zubairu Evuti (PhD) 546

Page | xiii EMERGING TRENDS IN STEM AND TVET IN TIIE 215" CENTURY

@ CamScanner


https://v3.camscanner.com/user/download

i
\ T
([ [ [ )] '\
|
I I |
| | |1 (*
[ 3 ]
ce | ch 1ge! 1t 1 |
- -
1€ - ! 3ast 1athem P ]
1 of | n 1 D
| yheri { u Balogun., Amenah, OKke U )
: on and ommunication nni 0 ) ]
outh: S Niceri: d 1. Yloh |
{
| N (0 ¢ )
‘ o Tme ulls
[ { |
0 1unicatior |
) C yn and I raining 1) B
{ (] (] { i
\



https://v3.camscanner.com/user/download

8" International Conference of School of Science and Technology Education (SSTE)

Relationship Between Lecturers Perception and their Intention to use Assistive Technology for Teaching
College of Education Students with Special Ability in North-West Nigeria. Ibrahim Abubakar Bello;
Umeh, A E., Nsofor C.C & Kuta L. I. 693

STEM AND TVET FOR GLOBAL HEALTH CHALLENGES
Effects of Colchicine Induced Mutation on the Morphology and Yield of Tomato (Lycopersicum
Esculentum, Mill). Danjuma Umar Machika, & Lawal Sa’adatu Bagiwa 701

Offline Remote Learning Package Framework for Secondary School Students During and After COVID-
19 Pandemic in Nigeria. Saidu Mansur Adam, Jibrin Usman Dahiru, Ibrahim Umar Aliyu,
Muhammad Buhari Abubakar & Muhammad Kabir Jaja 710

Relative Bacteriological Assessment of Spoilt Fruits and Vegetables Sold in Minna, Niger State.Shittu,
U.A.; Oyedum, U.M.; Abdulsalam, R.; Tauheed, F.; & Ilyasu, U. S. 729

In-Vitro Antioxidant Activity of Lycopene Extracted from Citrulluslanatus (WATER MELON) and
Lycopersiconesculentum Mill (TOMATOES). Adefolalu Funmilola Sherifat, Daniel Alor Philip, &
Salubuyi Susan Bekosai 738

Occupational Safety and Health Practice in Building Construction Sites in Minna, Muhammad Fatima
Zahra, Nwala Noble Ugochukwu, & A.B Kagara 747

Economic Order Quantity Model with Shortages Not Allowed and the Application to the Production
Industry: A Case Study of Dana Pharmaceutical Company Minna. Adeleke, A. S. & Abubakar, U. Y. 758

Assessment of Motor Vehicle Used Oil Management Practices in Kaduna Metropolis of Kaduna State,
Nigeria. I. Jacob, M. D. Halilu, M. Abdulkadir, A. M. Idris &T. S. Ayoola 767

Evaluation of Environmental Health and Safety Status in Public Secondary Schools in Minna, Niger State.
Mohammed, Y.D., Hassan, K.M., & Shuaibu, R.A. 778

Assessing the Impact of COVID-19 Pandemic on Technical and Vocational Education and Training in
Kwara State. Usman, G. A., Saba, T. M., Sanni, T. A., & Adedeji, H. A. 785

Effect of Collaborative Learning Approach During Covid-19 Pandemic on Secondary School Students’
Academic Achievement in Financial Accounting in Bauchi State, Nigeria. Dahiru Usman Jibrin; Saidu
Mansur Adam; Fatima Shuaibu & Maryam Dahiru. 795

Analyzing the Impact of Covid-19 Pandemic on Science Education Professionals In Nigeria
Toward A Paradigm Shift: Science Education and ICT as Antidote. Abubakar Umar, Yusuf
Arzika Koko, Mohammed Umar Manko & Asarya Antakil. 804

Perception of Undergraduate Students on the Influence of COVID-19 Pandemic on their Learning in
Federal University of Technology Minna, Niger State. Shehu, E. Y., Bello, R. M., Aliyu, C. A.,
Mohammed, U. M., and Muhammed N. 816

Page | xv  EMERGING TRENDS IN STEM AND TVET IN THE 215" CENTURY

@ CamScanner



https://v3.camscanner.com/user/download



https://v3.camscanner.com/user/download

8" International Conference of School of Science and Technology Education (SSTE)

Application of Learning Styles inTechnical Education: Meta-Learning Perception
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'23Department of Industrial and Technology Education,
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Building Department,
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Abstract

The idea of meta-learning describes the state of ‘being aware of and taking control of one's own
learning”’ while learning styles address the ways students perceive and process new information.
This paper explores the perception in which meta-learning involving students’ learning styles. An
evolved conception is proposed in which meta-learning is a sub-concept within metacognition and
self-regulation. It is professed as a kind of creativity that is best displayed by proactive self-
regulators for whom deliberate self-regulated learning is a way of life. This perception of mela-
learning is dependable with the ‘awareness’ and ‘taking control of " elements of Biggs’ original
definition. The application of learning styles in conjunction with meta-learning concept is to help
students of technical education to connect thinking about their own learning styles in order to
achieve smooth learning processes.

Keywords: Technical Education, Learning Styles and Meta-Learning

Introduction

Knowledge acquisition is realized through education and learning. Learning plays an important
role in man's social progress, yet learning process is a complicated and multidimensional process.
Psychologists and those involved in education have developed various methods of learning and
teaching with regards to their own intellectual systems and proportional to the educational changes.
It is expected that classroom learning be transferred into solving problems in real life situation.
The inability of students to engage actively in the learning process (especially learning that require
minds and hands like that of technical education) tends to dispose the students to constant rote
learning and frustration leading to poor academic performance (Eze, Ezenwafor & Obi, 2015).

Technical education is an integral part of education that is meant to produce semi-skilled, skilled
and technical manpower necessary to restore, revitalize, energize, operate and sustain national
economy and largely reduce unemployment in the word of science and technology (FGN, 2013).
The United Nations Educational, Social, and Cultural Organization (UNESCO) and The
International Labour Organization (ILO) (2002) recommended that Technical education system
should be geared towards lifelong learning that can maximize the creative potentials and skills of
the individual through effective learning styles. Active learning style is required to uplift the
sensational aspect of students for smooth learning process. This cannot be achieved if appropriate
learning styles through meta-learning are not employed during and after instructional strategies for

technical education students.

The appropriate learning styles among technical education have generated to meta-learning that
helps students to have understanding, aware and control of the learning processes that lead to skill
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acquisitions. The term meta-learning is synonyms with thinking about learning styles that
individual adopted for learning processes. Through meta-learning, technical trades such as
building trades, electrical/electronic trades, automobile trades, woodwork trades, metalwork trades
among others trades in technical college can allow students to plan, execute, monitor and evaluate
the learning activities by themselves. Thus, meta-learning can enhance technical college students’
learning styles in order to assist learners to have a deeper awareness of the content and context in
their specialized trades.

Meta-learning is originally described by Maudsley (1979) as "the process by which learners

become aware of and increasingly in control of habits of perception, inquiry, learning, and growth

that they have internalized". Based on this definition, Eze, Ezenwafor and Molokwu (2015) regard

meta-learning as a student-centered (self-regulated) approach to teaching and learning. Meta-

learning is then important in understanding the interaction between the mechanism of learning and I
the concrete contexts in which that mechanism is applicable. The field of meta-learning is focused '
on the relation between tasks or domains and learning strategies that can be used to improve

learning style of learners.

Maudsley’s conceptual on meta-learning synthesized under headings and assumptions, structures,
change process and facilitation. He enunciated five principles that facilitate meta-learning in which

students (technical education students) must;

a. Have a theory, however primitive

b. Work in a safe and supportive social and physical environment

(V5 Discover their rules and assumptions

d. Reconnect with reality (information from the environment) and e. recognize themselves by

changing their rules and assumptions. The design was later adopted by Biggs (1985) to describe
the position of being aware of and taking control of one’s own learning. According to Biggs, the
concept is framed around the idea of being aware of and taking control of one’s own learning.
Implicit in this conception is that technical education students need to have knowledge of how they
learn, have the motivation to be proactive in managing themselves and the capacity to regulate

their learning styles.

~ Technical Education
Technical education is expected to create manpower that will assist to uplift Science and

Technology to the next level to solve human problem. A level of understanding of learning that
can be possessed to solve human problem requires technical students to know how to learns, can
Jearn and develop their learning styles to achieve smooth learning process. Technical education is
an aspect of education that exposes the learner to acquisition of demonstrable skills that could be
transformed into economic benefits (Akerele, 2007). However, UNESCO and ILO 2002 sees
technical education as a comprehensive term which encompasses the study of technologies and
related sciences, and the acquisition of practical skills, attitudes, understanding and knowledge
related to occupations in various sectors of economic and social life.

According to Man (2005) technical education is the systematic and orderly transmission of

knowledge, skills and values to develop a workforce that is able to enhance productivity and
sustain competitiveness in the global economy. The Federal Republic of Nigeria (FRN, 2004)

affirmed the goals of vocational technical education as to;
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Imaginal or Intuitive: prefer to have images (concrete or abstract), metaphors, symbols and
diagrams. Difficult concepts are best explained through images.

Concrete or Sensing: prefer concrete examples, followed by concepts or principles.
Abstract or Intuitive: prefer concepts of principles prior to concrete examples.

Haptic, Trial and Feedback or Judging: prefer doing tasks and hands-on applications followed
by feedback. Prefer to make errors and build on trials and errors.

Reflective or Perceptive: prefer to think through and reflect on tasks prior to trials. More dependent
on time to respond than on external feedback.

Relational: prefer to link new material to what is already known, or unfamiliar tasks to familiar
tasks. These students need time to discuss what is being learned prior to executing the tasks.

Generally, the following nine learning styles, in pairs, are considered to be the most common. Of
course, most of students’ function by accommodating combinations of a range of learning styles.
The most common test of learning style is the 126 items Myers-Briggs Type Indicator(MBTI),
Form G. The MBTI provides data on four sets of preferences. These preferences result in 16
learning styles, resulting from combinations of Introversion versus Extraversion, Thinking versus
Feeling, Sensing versus Intuition and Judging versus Perceptive.

Thinking students value fairness. They place great weight on objective criteria in decision making
and judge situations on logic and reason. Data on Star Trek had an extreme preference for thinking.
Feeling students value harmony. They focus on emotions and needs as they make decisions or
arrive at judgments. They tend to be good at conversation, persuasion and facilitating differences
among group members. The character played by Whoopi Goldberg on Star Trek demonstrated an
extreme preference for feeling. Some students choose to rely on their five senses and prefer taking
in information through a "sixth" sense. Sensing students are detail oriented and want facts and
explanations. Intuitive students, on the other hand, seek out patterns and relationships among
pieces of information. They trust hunches and their intuition and look for the "big picture." Some
of students prefer to postpone action and seek more information. Judging students are decisive,
plan out their decision and are self-regimented. They focus on completing the task, only want to
know the essentials, and speak or act quickly, often too quickly. Deadlines and clearly defined
roles are extremely important. They prefer to "just do it!" Perceptive students are curious, flexible
and relatively spontaneous. They start many tasks, have to know the details about each task and
often find it hard to complete a task.

Another learning style theory is that of Bernice McCarthy’s learning style theory which is based
on right brain, left-brain neurological science. Bernice McCarthy expanded on Kolb’s learning
cycle, and defined her four general learning styles as Imaginative, Analytic, Commons Sense and
Dynamic in which technical education students can find themselves: “imaginative learners prefer
to experience and reflect, analytic learners prefer to conceptualize and reflect, commons Sense
learners prefer to experiment and conceptualize and dynamic learners prefer to experiment and
experience .
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Activities such as planning how to approach a given task. monitoring, understanding and learning
needs. and evaluating progress towards completion of the task or modifying the task as additional
factors emerge, are metacognitive in nature, Wenden (1998) described *metacognitive knowledge’
as the *facts learners acquire about their own cognitive processes as they are applied and used to
gain knowledge and acquire skills in varied situations: People consciously or unconsciously use
this knowledge to create metacognitive strategies, strategies about learning rather than learning
strategies themselves. These strategies include. for example:

1. Planning—deciding what to do and how to do it (pre-planning) and modifying plans while

you are doing it (planning in action).

12, Directed and Selective attention—deciding in advance to work on the general aspects of a
task and deciding in advance to concentrate on certain things.

13, Self-monitoring—checking one’s performance when engaging in a task.

14, Self-evaluation—appraising one’s own performance in relation to self or external criteria
or standards.

15.  Self-reinforcement—rewarding oneself for success.

According to Flavell (1979), metacognition consists of both metacognitive knowledge and
metacognitive experiences of regulation. Metacognitive knowledge refers to acquired knowledge
about cognitive processes; knowledge that can then be used to control cognitive processes.
Knowledge is considered to be metacognitive (rather than cognitive) if it is actively used in a
stralegic manner to ensure a goal is met. Flavell distinguishes between knowledge of person
variables, task variables and strategy variables. Knowledge of person variables: refers to
knowledge about how human beings learn and process information, as well as individual
knowledge of one’s own learning processes. Knowledge of task variables: includes knowledge
about the nature of particular tasks or more generalized knowledge about types of task as well as
the processing demands that will be placed upon the individual. Knowledge about strategy
variables: include knowledge about both cognitive and metacognitive strategies, as well as
conditional (contextual knowledge) about when and where it is appropriate to use such strategies.

The basic meta cognitive strategies in meta-learning according to (Dirkes, 1985; and Blakey &
Spence, 1990) are connecting new information to existing (personal) knowledge, selecting
thinking strategies intentionally and planning, monitoring and evaluating thinking processes. The
idea of meta-learning sits fairly and squarely within metacognition: that part of metacognition that
is devoted to the act of learning in relation to learning styles. There is a merit for students to trace
their learning styles through metacognition. To do this, learning styles have to be connected to the
process of thinking about learning that allow students to be aware and control their own learning.

Meta-learning and Self-regulation

Biggs® (1985) definition of meta-learning included the idea of ‘taking control of one’s own
learning’. This requires learners to consciously regulate their thinking and behaviours in ways that
will achieve desirable outcomes and results for a particular context. It is therefore important to
consider the idea of self-regulation. Schunk and Zimmerman (1994, 1997, 1998). Zimmerman
(2000) and Zimmerman and Schunk (2004) provide a well-developed scientific construction to
explain the links between thinking, actions and the environment (problem situations and learning
contexts) within which thinking and action occurs.
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Some social cognitive researchers describe self-regulated learning in terms of self-determined
processes and associated self-beliefs that initiate, change and sustain learning in specific contexts.
[hese processes and beliefs are linked to three fundamental questions about students’ self-
regulated approach to learning.
How questions refer to students’ use of metacognitive processes such as planning,
organizing, self- instruction, self-monitoring and self-evaluating. Where questions pertain
1o behavioral processes such as selecting, structuring and creating learning environments
that optimize growth. High levels
of motivation are necessary to self-regulate when short term goals must be subordinated
1o long term goals and ultimate gratification must be delayed. In summary, self-regulation
refers to metacognitive, behavioral and motivational processes and beliefs used to attain
personal learning goals in specific contexts. (Zimmerman, 2000).

The processes and beliefs that underlie self-regulation are constantly adjusted in response to
changes in three sources of control: personal, behavioral and environmental (Zimmerman, 2000).
Each of these sources is also changing during learning and each source must be self-monitored and
adjusted  using  feedback  mechanisms constructed by the learner.  Highly
self-regulated people are strategically flexible, environmentally resourceful and perceptive of
personal agency. A self-regulated system for learning can be represented as a continuous process
that involves forethought, performance and self-reflection operating within a context specific
environment that is structured by the learner to provide resources for learning.

Forethought involves thinking about the tasks, problems and contexts for learning. The model
identifies two subordinate categories—task analysis and self-motivational beliefs.

Performance is the doing part of the process. It includes the capacities and attitudes to instruct self
and seek help to learn, the self-management of tasks, the creation of processes for learning and the
structuring of the environment in order to learn.

Self-reflection phase involves both self-judgments and self-reactions to those judgments. The two
key self-judgment processes are self-evaluation and attributing causal significance to the results.

Zimmerman and Schunk (2004) draw the distinction between proactive and reactive self-
regulators in terms of self-regulatory processes and beliefs. Reactive learners avoid forethought
and attempt to regulate functioning during and after performance whereas proactive learners
engage in forethought in order to improve the quality of subsequent phase functioning. It might
also distinguish between learners with high levels of self-awareness and intentionality,
and those with less well developed. The development of capacity for self-regulated learning have
be seen as a process in which the technical educator can play an active and facilitative role to the

way of growing knowledge about learning known as meta-learning.
Norton and Walters (2005) explained that meta-learning depends on the learner’s conceptions of
learning, epistemological beliefs, learning processes and academic skills which are summarized as

learning approach that students can adopted and used as their learning styles. Through meta-
learning students of technical education can plan, execute, monitor and evaluate the learning
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