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ABSTRACT

The Nigerian National Policy on Education emphasizes the importance of quality teachers and
technology integration in classrooms. However, studies show that Nigerian lecturers are not
adequately equipping pre-service teachers with essential twenty-first-century skills. There is a
need for further research on how lecturers prepare pre-service teachers with these skills to
ensure they are ready for twenty-first century teaching. This study explored Technology
lecturers’ instructional strategies to prepare basic technology pre-service teachers for twenty-
first-century teaching. The study was conducted at AB University, Lagos. Nigeria. The
qualitative research approach was used with the case study as the research design. A purposive
sampling technique was used to select seven (7) Basic Technology lecturers in the Department
of Technology Education at AB University, the Basic Technology curriculum for the Basic
Technology teacher education programme and Basic Technology teaching portfolios were used
as secondary data sources for the study. The instruments used for the study included individual
semi-structured Interviews, document analysis, observation, post-observation interviews and
focus group interviews. The data was then analysed using thematic analysis. The study's
findings revealed that lecturers employ technology-enhanced instructional strategies such as
problem-solving, critical thinking, and graphic communication in teaching pre-service
teachers; the lecturers also use brainstorming, demonstrations, discussions and project-based
learning in preparing the pre-service teachers. The findings also revealed that lecturers employ
these strategies because of the design process which undergirds technology teaching and
assessment. The researcher recommends that university management prioritize providing
relevant digital technologies and resources for teaching and learning technical subjects within
teacher training programmes. Additionally, regular in-service training, seminars, and
workshops should be organized for lecturers, to keep them updated on teaching and learning
innovations. Furthermore, the study suggests conducting similar research in different locations
or institutions within the Nigerian context to create a comprehensive, technology-infused

curriculum for training pre-service teachers.

KEYWORDS: Pre-service teachers, twenty-first century, teaching, technology, instructional
strategies.
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CHAPTER ONE
INTRODUCTION

The twenty-first century has ushered in significant transformations in Information and
Communication Technology, social and economic systems, and educational frameworks
globally. These changes have reshaped people's daily lives worldwide and influenced how
students learn and live. To keep up with the rapid advancements of the twenty-first century,
individuals and countries must acquire essential life skills from kindergarten through university
and beyond. These skills enable people to effectively navigate and adapt to sudden and
emerging changes (Panich, 2012). Due to these rapid changes and new skills requirement,
education must evolve to equip students with learning and innovation skills and proficiency in
information, media, technology, and essential life and work skills. Preparing individuals to
thrive in a constantly changing environment is a critical goal that requires appropriate

adaptation from all stakeholders (Chongkolklang, 2018).

Studies have shown that high school graduates often lack the essential skills to compete in the
global market (World Economic Forum, 2018). The traditional classroom model, where
students sit in rows and engage in rote memorisation to pass tests, is outdated. Graduates from
such a system are at a significant disadvantage and are not equipped to adapt to the rapidly
changing global market (Lim, 2023). Over recent decades, the competencies required for
workers have shifted. Lim (2023) asserts that employers now demand higher-level thinking
skills, technological and information literacy, and adaptable work habits from all employees,
not just the elite. They seek workers who can ask questions, think critically, and solve problems
(Gedye & Beaumont, 2018). If the education system continues on its current trajectory, students
will not be adequately prepared for future job demands, as they are being trained for roles that
are becoming obsolete (Metilda & Neena, 2016). Teachers and their training are at the heart of
developing twenty-first century skills among learners (Darling-Hammond & Oakes, 2019).
This means that there is a relational interplay between the development of 21% century skills
and the teaching strategies used. The teaching strategies teachers use impact the kinds of 21 st
century skills developed in students. 21st Century Skills refers to the core competencies that

students need to thrive in today's world and future workplace. These skills include:
o Critical thinking and problem solving: The ability to analyse complex problems, evaluate
evidence, and develop innovative solutions

e Communication and collaboration: Being able to clearly express ideas and work effectively
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with others across different platforms and contexts
o Digital literacy: Understanding and effectively using technology, including information
literacy and media literacy

o Creativity and innovation: Generating original ideas and approaching challenges with fresh
perspectives

e Adaptability and self-direction: Being able to learn independently and adjust to changing
circumstances

o Social and cross-cultural skills: Working effectively with people from diverse backgrounds
Thus, 21st Century Teaching, encompasses the pedagogical approaches and methodologies
teachers use to develop the above mentioned 21 century skills in students. It includes amongst
others:

o Integration of technology in meaningful ways to enhance learning

e Student-centered learning environments that promote active engagement
e Project-based and inquiry-based learning approaches

o Empbhasis on collaboration and peer learning

e Real-world problem solving and authentic learning experiences

o Formative assessment and continuous feedback

o Personalized learning pathways that accommodate different learning styles

The relationship between 21 st century teaching and the development of 21% century skills is
symbiotic: 21st Century Teaching is specifically designed to cultivate 21st Century Skills. The
teaching methodology aims to create learning environments and experiences that naturally
develop these essential competencies. For example, when teachers use project-based learning
(21st Century Teaching), they simultaneously develop students' collaboration, critical thinking,

and problem-solving abilities (21st Century Skills).

The above swift changes in how knowledge is acquired and which knowledge counts, implore
teachers to reflect on and revise their teaching practices to meet the expectations of the twenty-
first century teaching and learning requirements. Therefore, teachers must reassess and modify
their teaching strategies to help students develop the necessary skills for the twenty-first
century, ensuring they are prepared for further education and job market demands. The teacher

can no longer be the sage on stage, nor are the chalkboard, textbook, and notepads the only
12



tools relied on. Teaching is learner-centered and requires new instructional strategies.
Therefore, the twenty-first century teaching and learning environment requires teachers to
embrace strategies that promote twenty-first century learning outcomes, such as creativity,
critical thinking, communication and collaboration, to align teaching objectives with skills
needed in the twenty-first century world of work (Kivunja, 2014 & Mopara & Sanrattana, 2023).
It is explicit that the development of twenty-first century skills is dependent on teachers and
the training they receive. It is acknowledged by Sotsaka and Singh-Pillay, 2020 and Singh-
Pillay, 2023 that the quality of education in schools is linked to the quality of teacher training
programmes. Researchers have called for better-trained pre-service teachers with a strong
foundation in content, pedagogy and technological knowledge that meets the needs of the
twenty-first century (Chigona, 2015; Banks ef al. 2014). Thus, lecturers are required to use
twenty-first century technology-enhanced instructions in their training of pre-service teachers.
Not much is known about the strategies used to integrate these skills in teaching and
assessments of pre-service teachers (Care et al., 2018; Gonz alez-Salamanca et al., 2020). In
response to the above-mentioned gap identified in the literature, this study explored technology
lecturers’ instructional strategies to prepare Basic technology pre-service teachers for twenty-
first-century teaching. This chapter describes the background of the study, its purpose,

objectives, research questions, significance, and the definition of critical terms.

1.1 Background and context of the study

The Federal Republic of Nigeria recognises Nigeria's poor education, especially on critical
issues such as governance, teacher quality, infrastructure, and the disconnect between higher
education curriculum and the workplace (Nigeria Ministry of Education, MoE, 2018).
According to Okolie, et al (2014), in recent years, there has been a significant rise in poor
academic performance of students in basic technology, in many Nigerian public schools.
Therefore, studies were recommended on training Basic Technology pre-service teachers for
the twenty-first century to revamp the educational systems. The most critical challenge in
education is developing strong, competent teachers (Imhangbe, et a/, 2023). Qualified teachers
play a pivotal role in fostering twenty-first century skills through exemplary instructional
practices that integrate these skills into their teaching and assessment methods. To do this
effectively, teachers must possess the values, knowledge, and skills necessary for implementing
twenty-first century education (Darling-Hammond & Oakes, 2019). Therefore, teacher
education programs should design plans to prepare pre-service teachers to meet the demands
of twenty-first century skills education. The preparation of teachers for promoting these skills

is twofold: it involves enhancing both pedagogical and personal skills and cultivating twenty-
13



first century skills in student teachers. Additionally, it includes providing student teachers with
sufficient training and practical experience to apply these skills in classroom settings (Valli et
al., 2014). Consequently, preparing student teachers to teach twenty-first century skills requires
their instructors to model these skills in their teaching practice, and expand their knowledge.
Furthermore, student teachers should have opportunities to apply this new knowledge in real-
life situations (Hakkinen et al., 2017). The argument put forth in this study is that the quality
of training that Basic Technology pre-service teachers receive impacts the quality of their
teaching when they join the teaching profession. Research by Chigona (2014) has shown that
teachers are likely to teach how they were taught. Therefore, the poor quality of teacher
education that pre-service teachers receive would more likely perpetuate poor classroom
teaching and, subsequently, poor quality of education in many schools (Phillips & Condy,
2020). Studies by Keane et al. (2013) and UNESCO (2010) illuminate how teachers should
address the development of twenty-first-century skills by using technology to support learning,
promote team collaboration, and foster students’ creativity and knowledge transfer. According
to the above researchers, twenty-first-century lecturers aim to create learning environments that
foster the development of twenty-first-century skills among pre-service teachers to facilitate

teaching and learning in the fourth industrial revolution (4IR).

Studies by Owo and Ajie (2020), Butler-Adam (2018), and Chigona (2015a) reveal that
Nigerian lecturers are failing to equip pre-service teachers with twenty-first-century critical
skills, namely Creativity, Critical thinking, Communication, and Collaboration needed for their
future teaching practices. The implications are that teaching objectives, strategies, and
assessments should align with skills required in the twenty-first century workplace, where pre-
service teachers will eventually end up (Kivunja, 2014). The Nigerian National Policy on
Education (NPE) acknowledges the pivotal role of quality teachers in providing quality
education at all levels of the education system. Thus, it pledges that teacher education should
take cognisance of changes in methodology, regularly expose teachers to professional

innovations, and incorporate information technology.

The studies above call for further research into how lecturers prepare pre-service teachers with
twenty-first-century skills. The realisation that the acquisition of the 4Cs (Creativity, Critical
thinking, Communication and Collaboration) by Basic science and technology pre-service

teachers relies on the choice made by lecturers about their teaching strategies, their agency, and
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professional learning, thus, became essential to explore lecturers’ instructional strategies to
prepare basic technology pre-service teachers for twenty-first-century teaching.

Against Nigeria’s desire to prepare her citizens to be relevant in the rapidly changing society,
it is pertinent to explore how technology lecturers train basic technology pre-service teachers

for twenty-first century teaching.

1.2 Purpose of this study

This study explored Technology lecturers’ instructional strategies to prepare basic technology

pre-service teachers for twenty-first-century teaching at a Nigerian university.

1.3 Research Objectives

The objectives of this study are:

1.3.1 To identify the Twenty-First Century skills lecturers develop in basic technology pre-
service teachers.

1.3.2. To ascertain lecturers’ instructional strategies for preparing pre-service teachers to teach
in the twenty-first century.

1.3.3 To establish why lecturers develop instructional strategies to prepare basic technology

pre-service teachers to teach in the twenty-first century the way they do.

1.4 The research questions that guided this study are:

1. Which twenty-first century skills do lecturers foreground in their teaching?

2. What instructional strategies do lecturers employ when preparing basic technology pre-
service teachers to teach in the twenty-first century?

3. Why do lecturers use these instructional strategies to prepare basic technology pre-

service teachers to teach in the twenty-first century the way they do?

1.5 Rationale for the Study

The Nigerian Ministry of Education (MoE) recognised the importance of technology literacy
in the twenty-first century and has implemented various initiatives to promote technology
integration in classrooms. In 2014, the Nigerian Ministry of Education (MoE) launched the

Technology Education Curriculum for basic education, emphasising the development of
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students' technological skills. This curriculum aligns with global trends and stresses the need
for teachers to be prepared to incorporate technology into their teaching practices. Despite all
these efforts, lecturers’ technology integration in preparing pre-service teachers is not fully
understood, as many studies have been conducted on pre-service teachers' failure to integrate
technology into their practice. A survey conducted by Himaélédinen (2022) and Durham (2022)
revealed that pre-service teachers often feel unprepared to integrate technology into their future
classrooms. It is visible that educators have not fully tapped into the potential of technologies
in education. Hence, this study sought to explore how technology lecturers can effectively
prepare pre-service teachers in basic technology for the demands of teaching in the twenty-first

century.

Globally, technology is being integrated into educational settings to enhance teaching and
learning. Therefore, it is important to ensure that basic technology pre-service teachers are
adequately equipped, with the necessary skills and knowledge to integrate technology into their
future teaching. Pandita and Kiran (2023) noted the impact of technology on student
engagement and achievement. Therefore, there is a need for teachers to receive adequate
training in instructional strategies to promote technology integration. Similarly, Prasojo, et a/
(2018) found that pre-service teachers exposed to technology integration strategies were better
equipped to navigate the challenges of twenty-first-century teaching. However, there is a lack
of research specifically focusing on the instructional strategies employed by technology

lecturers in Nigeria.

This study aims to address the gap in the existing literature. Analysis of instructional
approaches technology lecturers use during pre-service teacher training programs will shed
light on effective strategies that prepare future educators. Understanding how technology
lecturers incorporate this knowledge into their instructional strategies can contribute to pre-
service teachers' teaching and learning experiences for twenty-first-century teaching. Findings
from this study will contribute towards the effective integration of technology into teacher
education programmes and enhance the preparedness of pre-service teachers to fulfill the

demands of twenty-first-century classrooms.

1.6 Significance of the study

This study is significant theoretically, as it will contribute to more profound insights into the

constructs that interface to lecturers’ instructional strategies, to promote twenty-first-century
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skills among basic technology pre-service teachers. This insight into instructional strategies
might help to rethink how lecturers could transform their teaching to prepare pre-service
teachers with twenty-first-century skills. The findings of this study have the potential to impact
dual settings, i.e., lecturers’ practice and pre-service teacher education programmes. Both
lecturers and teacher preparation institutions’ professional development policymakers will
benefit from the practical outputs of the research study. The study's findings will highlight the
need for teacher training institutions to equip lecturers with the skills they will use to model the
appropriate teaching practices to prepare pre-service teachers for the twenty-first century. It is
vital that when lecturers design teaching and learning activities, they take into consideration

the nature of outcomes they want to achieve, such as twenty-first-century skills.

1.7 Research Design:

The Research Design for this study is a qualitative case study that explored technology
lecturers’ instructional strategies to prepare basic technology pre-service teachers for twenty-
first-century teaching. Creswell and Creswell (2018) define a case study as a unique research
design used in qualitative studies within the Social Sciences. The case study focuses on a single
entity, a person, group/s, or organisation, an event, action, or situation. Similarly, Yin (2017)
defined a case study as research using various data sources to explore contemporary

phenomena.

The case explored in this study was how technology lecturers prepare basic technology pre-
service teachers for twenty-first-century teaching. The context was bound to a Basic

Technology pre-service teacher training programme at a Nigerian university (BA University).

This study adopted purposive sampling to select the participants for accurate data. Maniram
and Maistry (2018) asserted that purposive sampling is a deliberate act of choosing a participant
based on the attributes he/she possesses. Technology lecturers were selected based on their
knowledge and experience to obtain the relevant information required for this study. The
interpretive paradigm was embraced for this study. Cohen, Manion and Morrison (2017) stated
that the interpretive paradigm seeks to understand the subjective world of human experience to
derive meaning from shared experience. This study intended to gain a deep insight into how
technology lecturers use instructional strategies to prepare basic technology pre-service for

twenty-first-century teaching.
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1.8. Overview of Chapters

Chapter One provides the background to the study, the rationale, its purpose and objectives,
the research questions guiding the study, and the significance of the study. It also provides a

brief synopsis of the research design and research findings.

Chapter Two presents a review of the related literature, locally and internationally, concerned

with using Instructional strategies in teaching and learning.

Chapter Three focuses on the conceptual framework underpinning this study, which draws

from the P21 framework and Singh-Pillay and Samuel's notion of ecological agency.

Chapter Four research methodology is highlighted. Research paradigm, research design, case
study approach, location of the study and sampling, data generation processes, and instruments
were discussed: these include individual interviews, focus group interviews, lesson
observation, and document analysis used in exploring how technology lecturers use
instructional strategies to prepare basic technology pre-service teachers for twenty-first century

teaching. The chapter concludes with data analysis strategies used.

Chapter Five features the analysis of instructional strategies used by technology lecturers to

train basic technology pre-service teachers for twenty-first-century teaching.

Chapter Six, focuses on analysis of how technology lecturers use instructional strategies to
prepare basic technology pre-service teachers for twenty-first century teaching. The analysis
was guided by the theoretical framework of P21 Framework for twenty first century.

In Chapter Seven, the emerging themes related to Research Question 3 are presented.

Chapter Eight ends the thesis, with a summary of findings from the study and highlights

recommendations emanating from the findings.
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1.9 Concept Clarification

The following concepts were examined:

1.9.1 Basic Technology Education

Basic technology is an aspect of Technical and Vocational Education Training (TVET) and a
compulsory pre-vocational subject at Junior Secondary Schools in Nigeria. It comprises the
following units: Auto-mechanics, Building Technology, Electrical/Electronic Technology,
Metalwork, Woodwork, and Technical drawing. It is recognised as an essential subject in
developing any nation technologically. Competent teaching of Basic Technology can lead to
technological greatness. According to the Federal Government of Nigeria (NPE, 2004),
Vocational and Technical Education aims to provide trained manpower in the Applied
Sciences, Technology, and Business.

The objectives are as follows: provision of vocational orientation for advanced training in
technology, provision of basic technology literacy for everyday living, and stimulation of
creativity. To attain the stated objectives, satisfactory teaching methods must be delivered for
outstanding implementation. The Basic Technology curriculum includes the following:
Information and Communication Technology (ICT), Technology and You; Safety,
maintenance, and processing; Drawing practice; Tools and machine; Applied

Electrical/Electronics; Power and Energy; Maintenance and Building.

1.9.2 Pre-Service Teachers

Pre-service teachers are individuals enrolled and are engaged in certified course work,
supervised field experiences and purported to prepare them for the teaching practice (Dorsah,

et al,2022; Wang, 2023)

1.9.3 Instructional Strategies

An instructional strategy is a concept, guideline, or technique for conducting, measuring, and
evaluating teaching and learning (Freeman, 2022; Seechaliao, 2017). Also, Instructional
strategy concerns how learners’ process information at a particular level of pedagogy to
contribute to cognitive load related to direct instruction within the educational system (Lange

et al., 2022). Teachers must use different methods or techniques for effective class control,
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active learning, and participatory learning since learners learn at different rates and in different

ways.

1.10. Summary of Chapter One

This chapter introduced the study: exploring technology lecturers’ instructional strategies to
prepare basic technology pre-service teachers for twenty-first century teaching at a Nigerian
university.

The background to the study, the rationale, the purpose, objectives, and research questions
guiding the study and its significance, were discussed. Moreover, a brief synopsis of the

research design, research findings, and an overview of subsequent chapters were featured.
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CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction

This chapter reviews the literature relevant to this study, which explored how Technology
lecturers train basic technology pre-service teachers for twenty-first-century teaching at a
Nigerian university. The literature reviewed is presented under the following sections in

response to the focus of the study:

e Conceptualisation of Instructional Strategies

e Twenty-first century constructivist instructional strategies

e Teaching with digital technology in the twenty-first century

e Pre-service teacher preparation in the twenty-first century

e The role of the Lecturer in twenty-first century teaching and learning

e The Nigerian context

2.2 Conceptualisation of Instructional Strategies

According to Freeman (2022) and Seechaliao (2017), instructional strategy is a concept,
guideline, plan or technique for conducting, measuring, and evaluating teaching and learning.
Ofodu (2012) concurred that instructional strategies are teachers' techniques, methods, and
skills in teaching and learning. Instructional strategies provide learners with the how and what
of content delivery, so lecturers can decide on the activities or tasks for specific content to help
students’ comprehension. There is an intricate relationship between instructional strategies a
teacher uses and the kinds or types of skills developed in learners. According to Kibirige and
Maake (2021), instructional strategies play an important role in students' performance. Also,
teachers need to use appropriate instructional strategies to improve students’ performance.
There are many instructional strategies to choose from, each associated with a particular
teaching and learning theory. For example, traditional instructional strategies (linked to
behaviourist learning theories) regard learners as passive consumers of knowledge. Behaviorist
theories align with teacher-centred instruction, where knowledge is transmitted from the
teacher to the student. In such contexts recall and memorisations are skills that are valued in
learners. The emphasis is on student performance in examinations rather than lifelong learning

(Von Glaserfeld, 1995).

In contrast, twenty-first century instructional strategies (linked to constructivism and
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connectivism teaching and learning theory) espouse teaching strategies that engage learners

actively as co-constructors of knowledge. Chalkiadaki (2018) defines twenty-first-century
skills as encompassing a broad range of skill sets and professional attributes, including
creativity, divergent thinking, critical thinking, teamwork, developed cognitive and
interpersonal skills, social and civic competencies, etc. These skills are identified as problem-
solving, critical thinking, creativity, analytical ability, communication, collaboration,
leadership ability, awareness of national and global issues, adjustability, flexibility, cultural
and information literacy, civic and social responsibility, and enterprise (Nigeria’s National
Policy on Education, 2014; UNESCO, 2015). As a result of the increasing demand for twenty-
first-century learning skills, pre-service teachers need to be prepared for teaching shortly

(Faculty of Education, Mahasarakham University, 2016).

The constructivist learning theory emphasises student-centred principles, experiential learning,
and active engagement to promote meaning-making when learning is linked to the context and
learners’ prior knowledge. Connectivism acknowledges using digital tools to mediate learning
within a student-centred approach. Teachers may use different methods or techniques for
effective class control and be active and participatory since learners learn at different rates and
ways (Lange ef al. 2022). The factors that affect lecturers' choice of instructional strategies are
linked to their content knowledge, technology knowledge, teaching and learning outcomes, and
professional development (Shulman, 1987). This implies that the place of instructional
strategies in the educational system cannot be over-emphasized in the teaching and learning

Process.

The potential of Information and Communication Technology (ICT) for enhancing twenty-
first-century skills through functionalities that enhance the capacities for communication,
collaboration, critical analysis, and creative use of knowledge and information-finding are yet
to be fully tapped by many developing countries, including Nigeria (Lewin & McNicol, 2015;
McNulty, 2018). Suppose Nigeria as a nation must participate actively in the twenty-first-
century economy, then the country must give considerable attention to better instructional

strategies and resources, including Information and Communication Technology (ICT).

2.3. Twenty-first-century constructivist instructional strategies

This section reviews technology-enhanced instructional strategies associated with the
constructivist teaching philosophy. Twenty-first century educators are expected to use effective
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and innovative instructional strategies that foster the 4Cs (Creativity, Critical thinking,
Communication and Collaboration) in the students. Critical thinking is the ability to analyse,
evaluate, interpret, and synthesize information to solve complex problems. In the 21st century
context, it involves analysing and evaluating evidence, arguments, and beliefs, making
connections between information and arguments, interpreting information and drawing
conclusions, reflecting critically on learning experiences and processes and solving unfamiliar
problems in conventional and innovative ways. Critical thinking is vital to navigate and process
vast amounts of available information, solve increasingly complex global challenges, making
informed decisions in personal and professional life and to enable innovation and advancement
in all fields. The ability to generate new ideas, think outside conventional boundaries, and find
innovative solutions is regarded as creativity. It includes generating original ideas and
solutions, refining, and analysing ideas, being open to diverse perspectives and viewing failure
as a learning opportunity. Creativity is quintessential to drive innovation in technology and
business, solve novel problems in unprecedented situations and supports entrepreneurship and
economic growth. Communication involves effectively expressing thoughts and ideas using
various forms and contexts, including written and oral forms, listening effectively to decipher
meaning and using technologies. Communication is necessary for global collaboration and
understanding, for effective leadership and teamwork and key to building relationships and
resolving conflicts. Collaboration involves working effectively with diverse teams to achieve
common goals, being flexible and willing to compromise, sharing responsibility for
collaborative work, valuing individual contributions and understanding global perspectives. It
is important to develop the above-mentioned 21 century skills during teaching as the demands
of the workforce is not static, it requires require adaptable, innovative thinkers with strong
interpersonal skills, the ability to work collaboratively with solution and to be able to
communicate digitally. These skill sets are important as they are transferable across different
careers and contexts, they support lifelong learning and adaptability, enable innovation and
problem-solving, foster global citizenship and understanding and prepare students for unknown
future challenges. Instructional strategies, for example technology enhanced strategies, that
favour the development of the above skills sets are required if we are to prepare learner for a

changing workforce.

Twenty-first century technology-enhanced instructional strategies are not new ideas, but rather
a repackaging of established and accepted instructional strategies facilitated by technologies.
In 2010, UNESCO recommended that twenty-first-century education is a means to empower
students to become active participants in transforming the twenty-first century learning

environment, using technology that has already transformed other sectors of society
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(UNESCO, 2010). Therefore, the study explores the literature on teaching strategies that
educators use to help empower students to participate actively in transforming the twenty-first
century learning environment. Constructivist teaching strategies are based on the belief that
learning occurs as students are actively involved in knowledge construction, instead of
passively receiving facts from the teacher (Shah, 2019). Therefore, the critical constructivist
teaching strategies that promote the realisation of the 4Cs will be explored. These include

collaboration, project-based, and digital simulations.

2.3.1. Collaborative strategy

Collaboration is a teaching strategy sometimes referred to as cooperative or teamwork. It
involves the educator identifying individual student’s strengths within a group or team of
students (Steyn, 2017). Collaborative teaching strategy activities vary, mostly centering on
students’ active exploration of course materials in small groups of two or more, working
together to achieve a common goal (Shaikh & Khoja, 2012). This implies that student's ability
to develop skills that equip them to be functional within a team setting becomes vital for their
personal and team success. Today’s students are not passive learners. Instead, they expect to
be fully engaged and directly involved in learning. A study by Abdel and Collins (2017) shows
that students enjoy class discussions and interactive classroom environments over the
traditional top-down dissemination teaching method. The modern generation of students tends
to embrace social learning environments; they are familiar with building social networks and
using technology to seek and share information. Studies reveal that students informally use
social platforms for learning-related activities (Musungwini et al., 2014; Rajesh & Michael,
2015; Cao et al., 2013). Therefore, lecturers need to tap into these collaboration patterns, habits
and students’ current contexts of social sharing activities. Literature shows that educators must
use platforms that the students are already familiar with before introducing them to new ones
(Rajesh & Michael, 2015; Cao et al., 2013). Using familiar and existing knowledge serves the
purpose of engaging students without bombarding them with new technology and information
all at once, which may have adverse effects. Thus, this inductive approach to teaching supports

the general constructivist teaching principle that students learn better if educators link new
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knowledge to existing knowledge - concrete to abstract (Lyon, 2015; Lawless & Pellegrino,
2007).

Collaboration in education is deeply rooted in Vygotsky’s social constructivist learning theory
(Vygotsky, 1978). He argues that there is a natural social nature of learning, reflected in group-
based learning. Vygotsky suggests the notion of the Zone of Proximal Development (ZPD),
which highlights the difference between a student’s independent ability and what can be
achieved cognitively under the guided support from more knowledgeable others. Dahal and Bhat
(2023); Robinson and Persky. (2020) highlight that while self-directed learning may rely on
personal responsibility and self-confidence, getting assistance from knowledgeable others is
just as crucial in achieving learning goals. Therefore, this implies that a collaborative teaching
strategy supports student-centred teaching and learning. This approach stimulates students'

interests and gives them a voice in learning.

In a teaching environment, collaborative activities are designed to give students responsibility
for their learning, as well as develop their social interaction skills (Tunjera et al., 2014). In the
globalised twenty-first century, social interaction skills are critical, as they help communicate
and interact with individuals from various backgrounds. More importantly, sharing knowledge
with others gives students access to more knowledge sources through these social interactions.
Before the advent of technology, collaborative learning mainly occurred in face-to-face
situations, whereby students physically sat and worked together in smaller groups or teams.
Each group member brings their experience and skills to achieve the goal of their group task.
The developments in society today mean that it is not always possible for people to meet
because of different geographical placements, busy schedules, where students come from, etc.
This has the potential to affect the successful running of teaching programmes and learning
goals. However, because technology can link students and reduce space and time, collaborative

learning can be facilitated with the help of ubiquitous technology (Mékitalo ef al., 2012).

Similarly, studies reveal that many twenty-first century students have access to digital tools,
especially mobile phones connected to social media (Singh-Pillay, 2023; Romrell et al., 2014;
Rajesh & Michael, 2015). Therefore, students can connect academic and personal experiences
seamlessly through these digital tools. Technology offers platforms to search for information,
virtually communicate, publish their outcomes, and create artefacts (Kumi-Yeboah, et al, 2020;

Angeli & Valanides, 2009; Bomah, 2015). Using technology to develop artefacts allows
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students to demonstrate creative thinking and social construction of knowledge, thereby

exhibiting the desired 4Cs (Keane ef al., 2013).

Researchers indicate that lecturers using structured collaborative activities with technology
tools encourage students to think critically, generate ideas, share opinions, and creatively
construct knowledge together (Ruiz-Rojas et al., 2024; Liu, 2013; Chen et al., 2015 ). This
learning process is not limited to the classrooms’ four walls. Students use technology to learn
and master skills and share artefacts with others. The advent of Web 2.0, which in familiar
terms is referred to as the World Wide Web (www), facilitated the collaboration and sharing
of information via social media, blogging and web-based communities (Rajesh & Michael,
2015). In this case, students get to share their opinions and receive feedback from fellow and
more knowledgeable students. Lombe (2010) recommends that educators adopt technology-
enhanced instructional strategies that enable an inclusive environment that caters to different
student learning styles and levels. Therefore, lecturers' technology knowledge of applications
that support collaboration in teacher preparation gives pre-service teachers a platform to
interact with content, educators and other students. Using technology-enhanced collaborative
instructional strategies facilitates deep and more authentic student-centred learning. To sum up,
although collaboration can be done without technology, researchers have documented that
students are motivated and accomplish more when they use technology. In their study on
teaching Science with blogs, Jaipal-Jamani and Figg (2015) assert that technology-enhanced
collaborative instructional strategies foster the transformation of teachers’ theoretical teaching
ideas into their teaching practice. Selecting the appropriate technology tool for collaboration
requires students to synthesise their technology knowledge and intended teaching strategy. In
other words, to make sure technology is appropriate to achieve a learning goal, consider its

accessibility to students (Ally & Tsinakos, 2014).

2.3.2 Project-based learning

Project-based Learning (PBL) is an instructional approach built upon learning activities that
challenge students to solve authentic problems (Singh-Pillay, 2023). The basic principles of
Project-Based Learning reflect the Vygotskian learning strategy that emphasises the role of
collaboration and social learning in constructing knowledge (Yaman, 2014). In Project-Based
Learning strategies, students can work in small groups or as individuals over an extended
period, from a week to a semester. Students demonstrate their knowledge and skills by

developing an artefact or presenting their solution to an authentic audience (Singh-Pillay, 2024;
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Neo et al., 2007). In solving authentic problems, they develop deep content knowledge and
critical thinking, creativity, collaboration, and communication skills in the context of solving
an authentic problem (Keane et al., 2013). De La Paz & Hernandez-Ramos (2013, p. 4),
indicate that in Project-Based Learning, the role of the lecturer becomes more of a “designer,
director, coach, facilitator, mentor and advisor” than they are a dispenser of information and
instructions. Problem-solving is one of the critical and basic skills anticipated in the twenty-
first century. Therefore, using Project-Based Learning is essential as it develops in the student’s
real-life problem-solving techniques. In this era of globalisation and technological revolutions,
problem-solving can be executed more efficiently and at larger scales than would have been
accomplished without technology (Tiantong & Teemuangsai, 2013). Technology, therefore,
assists the students in keeping abreast of their learning and gives them continuous access to
current information, which they may use to solve problems. Technology offers students a
variety of tools to engage with content and fellow students. Project-based learning, in its nature,
demands a consistent exchange and sharing of vast amounts of information when done in a
group. The use of technology makes the access to and processing of information more
manageable (Chai ef al., 2013). In this study, lecturers' technology-enhanced Project-Based
Learning instructional strategies, benefit students by actively sharing ideas through inquiry
with one another, as well as working collaboratively to research and create projects that reflect

their knowledge in a more informal environment.

2.3.3 Simulations

The term simulation has been used in various ways, but this study uses the term in ways
consistent with the definitions cited below. Mtshali (2023, p76) defines an educational
simulation as “a computer program that models some phenomenon or activity and is designed

to have participants learn about the phenomenon or activity through interactions with it”.

Simulations are computer programs that imitate a natural phenomenon in a simplified form
designed to meet specific learning goals (Singh-Pillay, 2024). Computer simulations, for
example, gaming, are usually highly visual and highly kinaesthetic. Simulations are explicitly
linked with a constructivist pedagogy as students actively engage with the program, enabling
discovery, experimentation, practice, and the active construction of knowledge based on
concrete examples, in a risk-free environment. According to Harder (2018), simulations
provide students with an autonomous way of learning, motivating them to reach the highest

level of their abilities. In their study, Garofalo and Trinter (2013) observed that instructional
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simulations can potentially engage students in "deep learning" that empowers deeper
understanding. Researchers note that using technology-enhanced simulation in learning
activities enhances understanding that develops through applying and manipulating knowledge
within context (Henrie, 2016; Romrell et al., 2014; Johnson et al., 2013). Technology-
enhanced simulations are particularly useful for constructive learning in any discipline. As
argued in this study, technology has the potential to play a key role in facilitating learning. For
instance, through simulations, students can relate to real-life phenomena in a way they can
understand better, i.e. simulation can show students how the four-stroke engine of a vehicle

works, which students cannot see through the naked eye or on a static picture.

Lecturers’ understanding of teaching and learning, which informs current teacher education
trends, is critical to providing relevant and appropriate teaching with technology in the twenty-
first century. Therefore, this section indicates that using constructivist theory can help guide
effective teaching with technology in the twenty-first century, informing them what is
anticipated. In any learning environment, the educator's role determines the learner's learning
experiences. The next section consulted literature on teaching with digital technology in the

twenty-first century.

2.4 Teaching with digital technology in the twenty-first century

In this section, an exploration of the literature on the importance of teaching with technology
related to the study’s goals is presented. Teaching with technology comprises two fundamental
key terms to this study — teaching and technology. The definition of teaching, as defined in the
Merriam-Webster online dictionaries (2019), is to guide someone to acquire knowledge. This
definition of teaching suggests the facilitation of knowledge acquisition compared to imposing
knowledge. Technology refers to tools and machines that may be used to solve real-world
problems (Bates, 2015). Since the meaning of technology refers to tools and machines in
general, this study will use the term technology to refer to digital technology resources. Digital
technology is all electronic devices and applications using computer programs (Harmon, 2018).
Therefore, when teaching with technology, it is how educators use digital technology to
facilitate knowledge acquisition. Student-centred typically refers to forms of instruction that
give students opportunities to lead learning activities, participate more actively in discussion,
design their learning projects, explore topics that interest them and generally contribute to their

course of study design.
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2.4.1. Lecturers’ competency to teach with technology

Lecturers are consistently encouraged to teach with technology in their classrooms to advance
learning and engage students in the twenty-first century (Schlebusch et al, 2024; Liu, 2013).
Technology is a critical component in twenty-first century educational change and reform
(Schrum & Levin, 2013); however, it is ineffective when viewed as an isolated component of
education (Kurt, 2014). Teaching with technology is more than just “... delivering the
traditional curriculum” (Richardson, 2013, p. 11). The literature shows that there are several
technology intervention programmes designed to prepare lecturers to teach with technology in
their practice (Abedi, 2023; Koehler et al., 2014; Lynch, 2013; Saad et al. (2012); Hur et al.
(2010); Puentedura, 2009). However, studies reveal that many lecturers do not effectively use
technology in their daily practice to support learning because of the lack of awareness among
lecturers about the technology’s potential to transform learning activities (Uerz et al., 2018).
There is a general agreement on the need to integrate technology into teaching. However, there
is hesitancy about practical implementation. This is either because educators are unaware of
technology's affordances or they do not know how to effect it in their disciplines (Uerz et al.,

2018).

Meaningful technology integration is believed to begin with technologically competent and
confident educators (Abedi, 2023; Buabeng-Andoh, 2012). In this regard, educators acquire
new technological skills and competencies and a conceptual grasp of the power of technology
in education. The process of acquiring technological knowledge is continuous as technology is
dynamic; it keeps improving because the needs and demands for technology keep changing.
Berrett, Murphy and Sullivan (2012) identified challenges to successful technology integration
as the lecturer's lack of understanding of what the technology can do and their inability to make
informed decisions on the effective use of the technology in their teaching practice. Studies are
increasingly showing that technology is successfully used for instruction, learning, and
assessment. Therefore, lecturers need to be competent in linking technology resources for the
right kind of purpose and understanding the opportunities it has in their respective teaching

disciplines.

Researchers claim that effective use of technology in teaching enables educators to assist
students in learning what they need to know (Singh-Pillay, 2024; Abedi, 2023; Ng’ambi, 2013).
Some reservations remain about the definition of effective use of technology (Lim et al., 2013).

They went on to define technology as a tool that facilitates practice, but on its own, no
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technology can fix an undeveloped educational philosophy or compensate for inadequate
practices. Teaching with technology is not a simple matter, because of the diverse methods
determined by the students and learning environments. However, researchers have indicated
factors that influence the effectiveness of technology use, such as the extent to which teachers
are trained and prepared to implement it, the level of access, and the provision of adequate

technical support (Foulger et al., 2017; Schleicher, 2014; Rana, 2012; Mukhari, 2016).

Lecturers face challenges in deciding what types of technology to use and how to use them
(MacMillan Culp et al., 2005). The lack of appropriate standards, holistic approaches and
limited initiatives grounded in educational theories has distended the challenges. Researchers
suggest that there is not one ideal type or correct way to use technology; rather, it should be
appropriate for meeting the learning and teaching objectives (Summak & Samancioglu, 2011).
Therefore, this implies that each technology will likely be used differently depending on the
envisioned teaching and learning outcomes. For example, one educator can use PowerPoint to
display text (in this case, using it as a substitute or replacing text written on chalkboard with
text typed on slide); another can use the same PowerPoint application to stimulate learning, i.e.
using colours, images, videos and shapes). Educators must consider how technology will
support the curriculum and how integrating technology into instruction will support the
instructional goals. Dalia and Chowdhury (2017) suggested that technology applications should
complement classroom instructional strategies and use them to reinforce, enhance, and
elaborate on existing instructional practices.

Experts in educational technology suggested that technology can enhance learning by
providing the following functions in teaching:

1. Drilling and practising of content;

i1. Accessing and gaining knowledge from many sources;

ii1. Visualising difficult-to-understand concepts;
iv. Interacting with data, engaging in hands-on learning, and receiving feedback; and

v. Managing information, solving problems, and producing sophisticated products. (Roblyer &

Doering, 2014)

Fu (2013), in a study, has shown that the appropriate use of technology can connect learning to
real-life situations and that learning can occur anytime and anywhere through technology.
Similarly, Kozma (2005) demonstrated that technology can help deepen students’ content

knowledge, engage them in constructing their knowledge, and support the development of
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complex thinking skills. They further reported that technology alone cannot create this teaching
and learning environment. Educators must know how to structure lessons, select resources,
guide activities, and support this learning process. However, many traditionally trained teachers
are unprepared for these tasks. Therefore, exploring and understanding their current practices

is important to help equip them with skills for current teacher knowledge expectations.

Researchers stated that technology can be an instructional tool in teaching and learning. The
appropriate use of technology in teaching and learning opens up new knowledge and provides
a tool that has the great potential to challenge existing knowledge. Many studies indicate that
educators’ attitudes and beliefs toward technology’s role in the classroom, as well as their
technological skill levels, influence the types of activities they use technology for and how
often they integrate technology into the curriculum (Umugiraneza et al., 2018; Gibson ef al.,
2014; Buabeng-Andoh, 2012). On the other hand, some studies found a significant relationship
between teachers’ beliefs towards technology and their instructional technology practices
(Mumtaz, 2000; Palak & Walls, 2009). However, a study exploring teachers' use of technology
for Mathematics in KwaZulu Natal schools reports that teachers with access to technological
instructional resources and training held broader beliefs than their colleagues who had no

access (Umugiraneza et al., 2018).

Agbo (2015) conducted a study on ‘Factors that could influence the use of Information and
Communication Technology (ICT) among educators. They reported that guidance from the
head of the department is very important in encouraging the development of electronic lesson
materials and computer use for specific subjects in the teaching-learning environment. The
study found that the success of integrating technology into the teaching-learning interaction
among school teachers depends on the support provided by the school's Principal. Other studies
have supported this notion by highlighting that educators are likely to find relevance and
motivation in technology integration as they see it modelled by their peers (Goodwin ef al.,
2014). This highlights the importance of training sessions where educators share how they use
technology in their fields. This is similar to the Japanese concept of lesson study (Stigler &
Hiebert, 2016), whereby a small group of educators come together to discuss their
achievements, progress, and challenges in their practices. This will have a major impact as the
educators will be able to discuss technology integration, at a relatable level and look at

technology from a perspective of how it complements pedagogy.
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Fu (2013) acknowledges that learning is an ongoing lifelong activity, in which people change
their expectations by seeking new knowledge, thereby departing from traditional approaches,
in this case, moving from teaching approaches, whereby learning was determined by the
educator alone. Lecturers and students alike desire to explore new sources of knowledge,
therefore, technology has become an indispensable resource. Technology increases access to
knowledge by exposing students and educators to a wide range of information. This suggests
that lecturers must innovate and adapt new technology-enhanced teaching styles for twenty-
first century needs. For lecturers to adapt to new teaching styles, researchers report on the
importance of continued professional development for educators specifically focussed on

current trends in twenty-first century education (Lindqvist, 2015; Gregory & Salmon, 2013).

2.4.2. Lecturers’ Professional Development

Research indicates that educators' ability to integrate technology into the curriculum is the most
important factor in successfully using technology (National Education Association, 2008).
According to Johnson, et al (2016), educators reported inadequate training to integrate
technology into their teaching practice. Researchers (Bowman, et al 2020) recommended that
before Professional Development (PD) is designed, the educator’s current level of
technological skills should be understood, and, therefore, the designers should be informed of
what is known so that they may build on it. Researchers established that a needs-based survey,
administered before Professional Development sessions, helped design training matching
educators’ teaching goals (Ismail & Alkhazali, 2019).

Research has not identified any one best model of effective professional development; effective
approaches include:

v Providing educators with relevant training in the skills needed for successful technology

integration strategies (Schrum & Levin, 2013)

v Providing educators with hands-on experiences using new skills and developing units in

realistic settings with authentic learning tasks

v Educators Modelling of appropriate and relevant technology integration strategies (Alberta
Education, 2017)

v Peer teammates to share strategies for technology integration, as well as discussion and
reflection for ongoing opportunities with other educators, based on their experiences with

technology integration (Lewis, 2016)

v Linking Professional Development to specific disciplines.
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This necessitates that institutions or faculties design custom-made Professional Development
(PD) that works in their context and with their educators’ specifications and the needs of the
students. These customised professional development interventions must be tailor-made to

meet twenty-first century teaching and learning outcomes.

Haleem, et al (2022) reviewed the existing literature on the necessary elements that enable
educators to integrate technology as a meaningful pedagogical tool. They recommended that
Professional Development provide educators with authentic discipline-related examples,
supporting the positive impact of technology-based and student-centred instruction. For
example, it can provide educators with opportunities to observe various technology integration
models, which they can then apply in their practice. Also, Professional Development needs to
help educators understand the difficulties they anticipate, when using technology in their

lecture rooms and present effective contingencies to rectify them (Abedi, 2023).

Professional Development designers should ensure that educators understand that the ultimate
objective of technology integration, is to advance the teaching and learning process and its
outcomes. Fu (2013) specified that good planning and management for technology integration
requires a special understanding of specific hardware and software related to the curriculum.
Developing a pedagogical model requires a strong link between theory and application to help
educators overcome the obstacles faced in technology integration (Akram et al., 2022).
Professional development and pre-service teacher training are also indispensable to supporting
the curriculum with technology integration. Backfisch et al., 2021, in their study on
‘Technology integration in schools’, stated that although teachers had sufficient skills, were
innovative, and easily overcame obstacles, they did not integrate technology consistently as a
teaching and learning tool. The reasons are outdated hardware, lack of appropriate software,
technical difficulties and student skill levels. The study found that professional development
significantly influences how well technology is embraced in the classroom. This implies that
teachers' training programmes often focus more on basic skills and less on the integrated use
of technology in teaching. Despite the numerous plans to use technology in schools, teachers
have received little training in their educational programmes. The study concluded that simply
teaching basic technology skills is inadequate, if teachers are to integrate technology into their
instruction constructively. More emphasis should be placed on advanced skills in teacher
education programmes, to provide teachers with authentic opportunities to experience and

develop lessons that integrate technology in a meaningful context.
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Schlinder et al. (2017) suggested that educators keep an open mind about technology
integration in teaching and learning. Therefore, this implies that educators must be exposed to
contemporary teaching strategies to adapt new instruments into their teaching practices.
Similarly, Palak and Walls (2009) established that teachers use technology mainly to support
their existing teaching approaches and rarely to foster student-centred learning. However,
Yildirim (2007), in their research that examined educators’ use of technology in Turkish
schools, found that educators use technology more frequently to prepare hand-outs and tests
than to promote the 4Cs (Communication, Collaboration, Critical Thinking, and Creativity).
One possible explanation the authors gave was a lack of models for using technology, to
facilitate learning and limitations related to contextual factors, such as class size and student

ability.

Janssen, et al (2019) found that pre-service teacher preparation does not provide sufficient
technology knowledge to support technology-based instruction, nor does it successfully
demonstrate appropriate methods for integrating technology within a subject discipline.
Therefore, the need for subject specific training should be provided in pre-service teachers’
professional teaching curricula, and technology skills must be applied in the lecture rooms to
model effective and relevant technology-enhanced teaching strategies (Oigara & Wallace,
2012; Koh & Sing, 2011). To help educators cope with these difficulties, Serdyukov (2017)
suggested that, rather than only providing education theories, educational technology
researchers should also document examples of how educators accomplish meaningful and

effective technology integration to meet their pedagogical and content goals.

Milton (2013) reported that when technology is taught in pre-service teacher preparation
programmes, the emphasis is often placed on teaching about technology, instead of teaching
with technology. Hence, inadequate preparation to use technology is one of the reasons that
educators do not, systematically use technology in their teaching practice. Educators lack the
necessary skills and thus, need to be given opportunities to practice using technology in their
pre-service teacher training programmes, so that they can be exposed to ways in which
technology can be used to augment constructivist student-centred activities. Lecturers are more
likely to adopt and integrate technology in their pre-service teacher preparation disciplines
when Professional Development in the use of technology provides them time, to practice with
the technology and to learn, share and collaborate with colleagues (Byrd, 2017). The statement
suggests that Professional Development which helps lecturers update their technology skills

may aid technology integration. To promote technology integration in teacher preparation
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institutions, lecturers should adopt strategies that make technology part of their teaching

routine.

For the case of Professional Development in technology and administrative support, most
scholars and past studies suggested that, to a large extent, these two variables positively
affected technology implementation (Darling-Hammond et al., 2017). Due to the lack of
training on how to apply teaching with technology, few scholars like Mooij and Smeets (2001)
in Holland believed that possessing technology skills does not warrant the use of computers in
teaching. On the other hand, McKnight, et al (2016) emphasise the reinforcement of specific
technology skills for teaching, such as graphing software, video editing, etc. This suggests that
professional development should train teachers in relevant technology skills. This study aims
to explore and understand lecturers teaching with technology in their pre-service teacher

preparation.

2.4.3. Administrators support

Focusing on the importance of institutions’ technology integration policy, Raman ef al., 2019
indicated that effective technology integration depends on the perceptions and vision of
institutions’ leaders, rather than educators’ technology integration skills. In their study of new
technology for teaching and learning, Backfisch et al. (2021) reported that administrative
support is critical to successfully integrating technology into teaching and learning processes.
It is argued that the administrator’s responsible for providing the necessary conditions, such as
implementing a technology integration policy, incentives and resources. The authors stated that
for the adoption of technology to be effective and sustainable, “administrators themselves must
be competent in the use of the technology, and they must have a broad understanding of the
technical, pedagogical, administrative, financial, and social dimensions of technology in
education” (Backfisch et al., 2021, p.64).

Yang (2008), in a case study, ‘Examining university students and academic understanding of
Information and Communication Technology (ICTs) in higher education at Curtin University
of Technology’, reported that university educators who received support from administrators
had a high commitment to adopting technology for teaching and learning. Data in the study
suggested that the adoption of technology in teaching and learning would be promoted by

greater support of the change at the administrative level of the university.
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2.4.4 Availability of technological resources and technical support

A critical factor contributing to the promotion of innovation is the availability of infrastructure
resources: hardware, in terms of the technology available in the institution for students and
educators, for educational purposes, and the quality and functioning of equipment (capacity,
speed, and access to the internet) as well as, available software applications. However, the
availability of technology alone is insufficient and must be accompanied by technical and
pedagogical support. The current study, exploring literature on the availability of technological
resources and technical support, deals specifically with issues on actual technological resources

and technical support available to lecturers at the research site.

In a study, Johnson et al. (2016) classified barriers to technology integration in teaching and
learning into two categories, first and second order. The first order, which are external barriers
beyond educators' control, includes a lack of technological resources and technical support.
The second order, are internal to the educator, mainly influenced by personal philosophical
beliefs. Lack of technological resources and technical support, as well as lack of professional
development for teachers are other areas of first-order barriers to technology integration. Khan,
Hasan and Clement (2012) stated that the reasons for Bangladesh educators’ ineffective
implementation of ICT in teaching and learning, were lack of appropriate infrastructure,
support from administrators, inadequately trained educators, and scarce qualified ICT
coordinators, that could help train educators to integrate technology into their practices. Dionys
(2012), in a study in Cambodia reported similar findings, as lacking both infrastructure and
technological resources. Hudson and Porter (2010) made similar finding in their study of
Mathematics teacher. They identified lack of professional training and support as barriers to
technology integration in Mathematics instructional strategies. In their study, Amuko, Miheso-
O'Connor & Ndeuthi, (2015) found that 40% of the participants mentioned that they lacked
technical support and appropriate infrastructure, with regards to technology integration. In their
study, Jaipal-Jamani and Figg (2015) reported that lack of technical support, as one of the major
barriers that resulted in computers being underutilized in the classes. Educators do not use
technology in teaching when they have no immediate access to help, in case something goes
wrong. Research has shown that the provision of adequate technical support is critical to the
success of technology integration programmes (Poole, 2008). Technical specialists must be
able to answer questions quickly, maintain or repair hardware, supply loaners, and install

software. The availability of technical support means that educators and students alike have
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access to technology resources that are functional at all times. This implies access to immediate
resolution of technical challenges users encounter is important. The failure to provide technical
support may hurt how teaching with technology is implemented. Support teams should,
therefore, be equipped with knowledge and resources that facilitate effective response times.
Robinson and Kay (2010) recommended that a single technical specialist support no more than
30 computers for effective service delivery. This reduces the length of downtimes in technology
use. This study sought to explore how Technology lecturers use instructional strategies to train
basic technology pre-service teachers for twenty-first-century teaching in a Nigerian university.
Therefore, it was important to explore the literature on the availability of technological

resources and technical support, which goes beyond educator’s control.

2.5 Pre-service teacher preparation in the twenty-first century

The transition to successful technology integration in teaching and learning indicates the need
for a shift in pedagogical approaches and reforms in teacher preparation programmes. This,
therefore, requires specific technology integration standards; studies show that many lecturers
and pre-service teachers feel unprepared to teach with technology (Pozas &Letzel, 2023;
Bergeson, 2021; Stokes-Beverley & Simoy, 2016). In this section, I sought to understand how

lecturers prepare pre-service teachers to teach with technology in the twenty-first century.

Teacher preparation is an important component of education and the society’s development. A
critical element within teacher education relates to how teachers are prepared to address twenty-
first century needs. Mufidah (2019) defines teacher preparation as programmes designed to
prepare pre-service teachers to become professional teachers. Teachers are central to any
education system, as they are the ones who see that curriculum programmes are successfully
implemented. They manage and create conducive environments that produce twenty-first
century teaching and learning outcomes. This implies that teacher preparation programmes
should provide pre-service teachers with professional knowledge that meets twenty-first
century expectations. In this study, it is important to explore how technology integration is

taught in pre-service teacher preparation programmes.

Most teacher preparation programmes are designed to provide four (4) years of coursework
that includes fundamental theoretical foundations of education, content-specific courses
organised in grade level, classroom management approaches, professional studies and teaching
practice internships (Kimathi & Rusznyak, 2018). Teaching practice (TP) internships start in

their first year and continue until their fourth year of the teacher preparation programme.
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Teaching Practice allows hands-on training in real classroom dynamics and management, as
they are mentored and relate their theoretical knowledge to practice. Despite the major shifts
in educational policy, researchers mention that the quality of education across Africa has not
improved (Chigona, 2015). Amongst the key concerns attributed to this was the issue of
inadequately prepared teachers. Hennessy et al, (2022), while reflecting on pre-service teacher
preparation programmes, asserts that most of the existing programmes fail to address the needs
of modern classrooms. Pre-service teachers are expected to gain confidence in delivering
content with the aid of technological resources and perform tasks as informed by their

professional teaching knowledge.

However, there are concerns that traditional models of teacher education are not fully capable
of producing teachers for the changing times (Durak, 2021; Santos & Castro, 2021). Gomes
(2017), for example, asserts that traditional teacher education programmes fall short in
preparing teachers and states that contemporary teacher preparation practices need to go
beyond training pre-service teachers in isolation and give them more practical and sustainable
teaching techniques that meet twenty-first century requirements. Similarly, Lieberman and
Miller (1990) draw attention to the fact that many contemporary approaches to teachers’
training have focused on traditional models with no links to current needs, making it difficult
for teachers to teach effectively in a developing context. Teaching in a digital age requires
educators to explore new teaching strategies (McKnight et al., 2016). Therefore, this suggests
that lecturers are expected to migrate from traditional to modern approaches in their pre-service

teacher preparation programmes.

Choy, Wong and Gao (2009) conducted a mixed study to examine pre-service teachers’
technology integration before and after a technology integration course. They compared the
findings before and after the integration course. The researchers concluded that teacher
education programmes need to increase awareness of the benefits of integrating technology
with student-centred learning approaches. They further argued for exploring technology
integration models that align with student-centred teaching strategies. This finding supports the
objective of this study about adopting technology-enhanced student-centred teaching
approaches. The perpetually changing technology-driven environments necessitate that
education be structured to meet current needs while anticipating emerging trends and
challenges for students (Akyeampong et al., 2011). For a successful and quality education, it is
critical to position teacher preparation programmes in ways that benefit schools and learners.

Henceforth, teacher preparation institutions should ensure that their teacher preparation
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programmes produce well-prepared pre-service teachers. However, Chigona and Chigona
(2013) report that pre-service teachers are inadequately prepared for twenty-first century
classrooms. Teacher preparation programmes must guide pre-service teachers toward the
abilities, strategies, and ways of thinking for teaching today and tomorrow. The urge for
adequately prepared pre-service teachers must start by cultivating appropriate teaching
knowledge anticipated in a professional teacher, bearing in mind the current need, to foster

critical thinking, analysis, and knowledge application in learners.

Changes in the demand for skills have profound implications for the competencies that lecturers
need to acquire to model twenty-first century teaching skills, for pre-service teachers
(Ananiadou & Rizza, 2010). The quality of pre-service teacher preparation programmes is
considered the most significant in realising transformation in education (Deacon, 2014).
Lecturers are challenged to design learning that meaningfully integrates content, pedagogy, and
technology in ways that foster the development of twenty-first century skills. To adequately
prepare pre-service teachers, lecturers must have a broad background and understanding of
classroom developments (Katitia, 2015). The study (Deacon, 2014) suggested improvements in
initial teacher preparation where lecturers must practice and develop their pedagogy in teacher
preparation programmes, as informed by contemporary teaching and learning theories.
Modelling good practice is recommended as a key developmental tool in teacher preparation
(Abadzi, 2012). Several studies emphasise the need for training and equipping lecturers first
(Ching et al., 2013, Tiba, 2018; Tondeur ef al., 2012). In reading for this study, the researcher
did not find many studies looking specifically at how lecturers develop their professional
teaching practice or in-service training to acquire new teaching and learning developments.
Therefore, this highlights discernible gaps in the existing literature, providing lucid directions
for future research into technology use. A review of the existing literature shows that
technology integration is mediational and entails an evolving process, not a final product.
Achieving successful integration of technology requires an effort from three main stakeholders:
lecturers, pre-service teachers, and institution administrators. Understanding the pre-service
teacher preparation in the twenty-first century, informs the researcher what lecturers need to
stay current, with the prevailing knowledge in twenty-first century education. The next section

explores lecturers' roles in twenty-first century teaching and learning.

2.6 The role of the lecturer in twenty-first century teaching and learning
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In twenty-first century teaching and learning, the educator’s role is to engage and facilitate
student’s meaning-making process (knowledge construction). The educator’s focus should be
guiding students by creating an appropriate learning environment that leads them to develop
their understanding of the content. Therefore, lecturers must design lectures that align
technologies with content and pedagogy to meet learning outcomes successfully. Also, they
should act as models, mentors, and coaches of twenty-first century knowledge and skills to pre-
service teachers (Partnership for 21st Century Learning, 2015). The following subsections

explore these roles in detail.

2.6.1 Lecturers as designers of twenty-first century teaching experiences

The goal of twenty-first century teaching is to provide learning environments for students that
incorporate authentic learning, assessment, and personal development. Twenty-first century is
characterised by the mastery of information, embedded knowledge and understanding, and the
advanced use of technology in society, as people develop higher-order skills such as the 4Cs
(Creativity, Critical thinking, Communication, and Collaboration). Therefore, the lecturer's
role as a designer entails creatively designing, relevant and meaningful learning activities that

engage students’ minds, thereby taping into the development of the 4Cs.

Technology seamlessly supports a twenty-first century learning environment by giving access
to and incorporating an online wealth of resources and outside knowledge. Lecturers ' ability
to design teaching and learning activities that expand the spatial spaces of the four walls, is a
critical skill for twenty-first century learning outcomes. The Organization for Economic Co-
operation and Development (OECD) Innovative Learning Environments (ILE) argues that a
contemporary learning environment should innovate the elements and dynamics of its
“pedagogical core” (OECD, 2017, p.18). The twenty-first century is dominated by language
that describes comparative thinking, design thinking, project-based learning, game-based
learning, strength-based learning, personalised learning, collaborative learning, blended
learning, and kinaesthetic learning (Pearlman, 2008; Donovan & Green, 2014; Leggat, 2015).
This language highlights the demand for both educators and learners, to be able to navigate
through a highly technical world with so many information sources. As pedagogical practices
evolve, educators rediscover their values, priorities, and conceptualisations of the teaching and
learning processes and environment. The twenty-first century requires an in-depth

understanding of the current learning environment’s needs and what students are expected to
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achieve, to fit into and operate in such an environment. Lecturers are also expected to
demonstrate skills they expect pre-service teachers to acquire. In the next section, the researcher

discusses the role of the lecturers in modelling expected teaching practice.

2.6.2 Modelling twenty-first century teaching practices

Singh-Pillay and Naidoo (2022) posit that the role of an educator is to model knowledge
construction through ‘reflection-in-action’. Lecturers significantly influence pre-service
teachers’ readiness, understanding, and views of teaching with technology. Several studies
have argued that modelling technology use, especially by lecturers, is possibly a successful
strategy for pre-service teachers’ effective technology integration (Neal & Eckersley, 2014;
Westbrook et al., 2013; Divaharan, 2011). Teachers’ preparation programmes remain central
for modelling, training, and implementing the effective use of technology-enhanced learning.
For pre-service teachers to learn to implement digital pedagogy into their teaching effectively,
they must first see it modelled effectively by lecturers. This is crucial in that it gives the pre-
service teachers a demonstration of how to use technology in context practically. Oigara and
Wallace (2012) mention that pre-service teachers must be modelled using current instructional
technologies to learn to incorporate digital pedagogy. They recommend that lecturers model
various digital pedagogical tools in their teacher preparation programmes, to help understand
how to implement digital pedagogy that facilitates learning. Modelling provides pre-service
teachers with examples of teaching with technology, that helps achieve desired learning
outcomes. This may assist in elaborating on or providing alternative technological
representations of how to meet the objectives of those activities. The pre-service teachers are
in an ideal position to see how lecturers use technology from an educator’s perspective, and
they, as the learner in this case, can practically assess its effectiveness. This allows them to

formulate more creative ways of implementing technology-enhanced teaching activities.

2.6.3 Coaching and mentoring twenty-first century teaching experiences

Coaching and mentoring lecturers can significantly affect the development of pre-service
teachers during this twenty-first century transition and change. Coaching is defined as a way
of having a thought-provoking conversation, which helps individuals maximise their personal
and professional potential (London Leadership Academy, 2014). Mentoring involves a senior
member sharing their knowledge and experiences, creating new networks between the mentee

and mentor (London Leadership Academy, 2014). In this study, coaching and mentoring are
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two teaching strategies that lecturers can use to help improve their professional development

in teaching with technology, as well as implement it into their teaching practice.

Coaching and mentoring fit within a constructivist paradigm. Constructivists emphasise that
people develop meaning through their interactions with the environment. In line with this,
coaching and mentoring encourage a student-centred approach. Thus, coaching and mentoring
as a learning strategy differ from the behaviourist lecturer-centred approach. The coach often
facilitates non-directive methods, encouraging the students to find their presumed solutions to
a given scenario. Lecturers facilitate the development of effective teaching practices that
transform learning and, therefore, are expected to be competent in the new skills, which deal

with these new changes to be effective mentors.

Since the main role of educators in developing twenty-first century skills is facilitating effective
technology-enhanced teaching practices, lecturers inevitably need to excel in innovative
competencies, that deal with these current changes (Westbrook et al., 2013; Oigara & Wallace,
2012). Studies recommending teacher preparation improvements argue that lecturers need
relevant school experience and should develop pedagogy in teacher preparation programmes
that are being promoted and aligned with school curricula (Neal & Eckersley, 2014; Oigara &
Wallace, 2012; Kadzera, 2006). A knowledgeable coach inspires students, by showing them
good practice in action. Lecturers are expected to be competent in effective teaching, with
technology skills that they want to inculcate among their pre-service teachers: they need to
continuously seek innovative and better ways of knowledge acquisition through improved
skills. Against this backdrop, technology can play a big role in helping students attain twenty-

first century skills, because of the opportunities it offers in facilitating learning.

2.6.4 Scaffolding

Scaffolding is an instructional strategy that moves students progressively towards an
incremental and deeper understanding of content, leading to independence and critical thinking
in solving problems (Taber, 2018). In other words, the educator enhances learning by building
on students’ experiences and current knowledge as they learn new skills. Similarly, (Tondeur.
Scherer, Baran, Sidding, Valtonen, & Sointu, 2019) assume that when students are given the
support they need while learning new skills, they stand a better chance of using that knowledge
independently. Scaffolding instructional strategy resonated with this study, as it supports and

helps develop twenty-first century skills.
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An educator using instructional scaffolding employs a student-centred approach, which affords
students ownership of their learning while decreasing the teacher's role in the process (Singh-
Pillay & Sotsaka, 2021). The concept of scaffolding is directly related to Vygotsky’s Zone of
Proximal Development (ZPD): a student constructs knowledge with the guidance of a more
knowledgeable other (Shabani et al., 2010). Vygotsky’s Zone of Proximal Development (ZPD)
is defined as the distance between what children can do by themselves and the learning
outcomes that they can be helped to achieve, with competent assistance (Sotsaka & Singh-
Pillay, 2020). Lecturers act as the more knowledgeable others in this study: scaffolding
facilitates students' ability to build on prior knowledge and internalise new knowledge. An
important aspect of scaffolding is that the scaffolding provided by the more knowledgeable
other (MKO) is gradually withdrawn as the student’s abilities and self-reliance increase. The
goal of the lecturer, when using the scaffolding teaching strategy, is for the pre-service teacher
to become an independent and self-regulating student and problem solver (Hardman & Amory,
2015). (Lange et al., 2016) classify two major steps involved in scaffolding:

(1) Development of instructional plans to lead the students from what they already know, to a
deep understanding of new material, and

(i1) Execution of the plans; the educator supports the student-centred learning process.

According to Hartman & Lange (2012), scaffolding includes models, cues, prompts, hints,
partial solutions and think-aloud modelling. Instructional scaffolds are designed to assist
educators engaged in student-centred learning activities. According to Gaffney and Rodgers
(2018), there are six main scaffolding characteristics:
1. Providing clear direction; reducing students’ misconceptions of what is expected.
Lecturers need to know of, and about any learning difficulties and misconceptions,
students have concerning technology integration, to develop step-by-step guidelines

that illustrate what students must do to achieve their learning goals.

2. Clarifies the purpose of the learning activity as the educator sets out what needs to be
achieved at the end of the activity: Students understand the objective of doing the work

and its importance as it relates to the broader content areas.

3. Keeps students engaged with their task, as they follow the guidelines proposed by the
knowledgeable other. The students can make decisions about which pathways to

choose, but they cannot wander too far off the pathway.
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4. Clarifies expectations and incorporates assessment and feedback: expected outcomes
are clearly stated from the beginning of the activity. [llustrations of the exemplary work,
rubrics, and standards of excellence are shown to the students. In the context of this
study, lecturers set up exemplary teaching practices, integrated with technology and

high standards.

5. Points students to worthy sources, since educators provide possible sources for students
to reduce confusion, frustration, and time. The students may decide which of these
sources to use. Lecturers identify effective teaching with technology strategies and

recommend that pre-service teachers explore how best to use them in practice.

6. Reduces uncertainty, surprise, and disappointment; for example, educators test their
lessons to determine possible problem areas and refine the lesson to eliminate

difficulties to maximise learning.

Despite the envisaged importance of scaffolding in constructivist learning, Milton (2013)
indicates the complexity of its representation and educators' difficulties in understanding it.
Despite its difficulties, scaffolding plays an important role; lecturers can set guidelines to help
pre-service teachers comprehend teaching with technology strategies. Lecturers scaffold pre-
service teachers learning, by designing and implementing student-centred approaches and

technology-enhanced lessons.

To sum up, the lack of lecturers' facilitative, cooperative, collaborative and student-centred
teaching approaches deprives pre-service teachers of opportunities, for more robust and
universal solutions to problems. Effective teaching occurs in the twenty-first century classroom
environment, when teachers bring together knowledge of content and instructional strategies,
which will make students understand concepts by incorporating digital technology. According
to CAST (2011), technology supports different pathways and provides students with multiple
means of knowledge representation, expression and engagement using audio, digital text, video
and images. The question is how to use technology to enhance student-centred learning, by
employing specific technological tools and using specific technology-related instructional

strategies in teachers’ preparation programmes.
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2.7. The Nigerian context

The use of digital technology can produce a quality Education system (UNESCO, 2012), and
its use in the Nigerian educational system will improve the quality of the educational system
and transform it into a world-class education standard. The use of technology in education has
provided students and teachers with an unlimited number of options for classroom learning.
Aying, Awang, and Ahmad (2019) stated that digital technology in teaching can increase
students' interest and understanding of a subject. Among the many advantages of digital
technology is the possibility of interacting; it enables the implementation of visual and
interactive instructional activities (Garcia, Reyes, & Godinez, 2017; Hernandez, Orrego, &
Quidiones, 2018). Wylie (2016) conducted a study to ascertain the academic potential and
benefits of mobile applications. The researcher found that apart from its benefits as a learning
tool, learners’ vocabulary and understanding of content improved. Also, students were more

motivated to do well and prepared for class than their counterparts who did not use them.

The utilization of technology for learning dates back to the 1970s with television, then,
progressed to video teleconferencing in the 1980s, to computers in the classroom in the 1990s,
mobile technology, and now to social media technologies (Harnish, et al. 2018) and smart
technology in the twenty-first century. Each of these stages of utilization has witnessed
significant roles in the development of the education system, globally. According to the K4D
Emerging Issues report series (2019), the partnership for twenty-first century learning (P21)
has put forward a framework to describe the student learning outcomes and support systems
necessary for the effective utilization of technology in learning, in the twenty-first century.
They asserted that learning in the twenty-first century is not about teachers using a few gadgets
or equipment to teach, but about learners having the opportunity to access, create, contribute,

and communicate effectively within the learning system.

McArthur, et al. (2018) stated that the integration of information and communication
technologies (ICT) has added another layer to the twenty-first century literacy requirements.
These are a set of needed skills, and also a set of technological practices within the society.
McArthur et al. 2018 further identified digital literacy by categorizing its skills into information
access, online participation, computer ability, search engine skills, and skills required to

evaluate information.
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The evolution of digital technology in education has put learning in the palm of both teachers
and their learners, most especially through the use of mobile technology which includes tablets,
digital cell phones, iPods, etc. According to Moemeke (2019), digital technology has become
helpful in implementing different learning techniques. The influence of mobile devices on
education cannot be ignored (Dias & Victor, 2017). The use of these digital tools is mostly
preferred by this generation of students because it allows them to be integrated into the learning

process (Hussin, 2018).

Some digital technologies that are revolutionizing classrooms and learning in the twenty-first
century include the following: flipped classrooms, Internet connection, the iPod, E-Readers,
Use of Open Education Resource (OER) facilities, such as Moodle (Modular Object-Oriented
Dynamic Learning Environment), technology such as laptops, desktops, compact disks, videos,
Televisions, projectors, etc. have also proved effective on students learning, webcasts,
podcasts, blogs, webcam for video conferencing, screen casting, Artificial intelligence, and
robotics.

The Federal Government of Nigeria recognized the potential of digital technology in its
educational system. This dates back to the National Policy on Computer Education (FME,
1988) which emphasized the need for primary school pupils to be introduced to basic computer
skills, the use of the computer to facilitate learning, and basic use for typing, computation, and
data entry. For secondary school, they have related goals that were to be achieved at a higher
level. The tertiary institutions were also required to teach computer science as a discipline and
to integrate it into school administration and instruction. However, the implementation was not
effective. The National Policy on Education (NPE, 2004), emphasized the need for the
integration of Information and Communication Technology (ICT) in the Nigerian educational
system. This goes beyond computer literacy to the level of ICT and the infrastructure. These
major areas were emphasized in the Nigerian National Policy for Information Technology
(FRN, 2001). They are to empower youths with ICT skills, prepare them for competitiveness
in a global environment, and integrate ICT into the mainstream of education and training, and
establishment of ICT institutions. To achieve these objectives, nine major strategies were

outlined. These include:

1. Making ICT compulsory at all educational institutions
ii. Developing ICT curricula for all levels of education
iii. Using ICT in distance education

v. ICT companies’ investment in education
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V. Giving study grants and scholarships on ICT

Vi. Training the trainers’ scheme for youth corps services on ICT

vii.  ICT capacity building at the zonal, state, and local government levels
viii.  Establishing private and public dedicated ICT institutions

1X. Working with international and domestic initiatives to transfer ICT knowledge.

According to Voogt et al. (2013), Information and Communication Technology (ICT) skills
are a prerequisite for acquiring other twenty-first century skills. To enhance students’ ICT
skills, pre-service teachers need to be provided with opportunities to take advantage of ICT in
teaching and learning (Ertmer & Ottenbreit-Leftwich, 2014). Tondeur ef al. (2017) focused on
pre-service teachers and their use of technology. In their study, they investigated the
relationship between beginning teachers’ pre-service educational programs and their actual use
of technology in the classrooms. The researchers found that beginning teachers were willing to
use technology. Also, they were aware of how these technologies are important to improve
teaching and learning processes. However, there were misunderstandings about how to
integrate technology effectively. On the other hand, the results of Tondeur ef al. (2017) study
found a strong relationship between pre-service learning experiences and the degree to which

teachers used technology post-graduation.

Presently, educational institutions in Nigeria, especially teacher training institutions, are yet to
tap fully from the potentials of digital technology in the delivery of knowledge and curriculum,
as embedded in the National Policy on ICT in Education. There is a technological gap between
the progress of the society and instructional activities of the teacher in the classroom

(Bhattacharjee & Deb, 2016).

Technological gaps exist in Nigeria because of factors militating against the integration of
digital technology in our teaching and learning process. Some of these factors include
insufficient numbers of computers, epileptic power supply, internet network failure, lack of
ICT skills, difficulty in integrating ICT into instruction, scheduling computer time, insufficient
computer peripheral devices, inadequate software, insufficient teaching time, lack of qualified
ICT personnel, cost of equipment, management attitude and lack of technical assistance among
others. Okwudishu (2005) indicated that the unavailability of some ICT components in schools
hampers teachers’ use of it. The various challenges that have been raised have to be addressed

for Nigeria to use technologies effectively to enhance her educational system.
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2.8. Conclusion

This chapter presents a review of the relevant literature of the study. The review provides
insights into the significance of instructional strategies employed by technology lecturers to
prepare pre-service teachers for the twenty-first century. It discusses the concept of
instructional strategies as it relates to both, the behaviourist and the constructivist learning and
teaching theories. The review delves into the twenty-first century instructional strategies that
pre-service teachers need to develop and teach with digital technology in the twenty-first
century. Furthermore, the review examines the challenges that lecturers confront in
implementing instructional strategies to prepare pre-service teachers for the twenty-first
century, such as professional development, administrators’ support, technological resources,
and technical support. Conclusively, the review highlights the role of lecturers in twenty-first

century teaching and learning. The next chapter presents the conceptual framework of the study.
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CONCEPTUAL FRAMEWORK

3.1. Introduction

In this chapter, the conceptual framework that underpinned this study is presented. According
to McMillan and Schumacher (2001), a conceptual framework directs every aspect of the study,
from the research questions to the methodology, until the researcher makes sense of the
generated data. Cohen, Manion and Morrison (2018) maintain that a conceptual framework
draws on one or more formal theories (in part or whole) and other concepts and empirical
findings from the literature. It maps out the critical concepts intertwined with the topic, the data

generation method and the analysis.

As mentioned, this study explored Technology Lecturers' Instructional Strategies to Prepare
Basic Technology Pre-Service Teachers for Twenty-First-Century teaching at a Nigerian
university. The concept of agency is closely related to curriculum and how lecturers negotiate
their responsibilities. Thus, the conceptual framework draws on the P21 framework for twenty-

first-century learning and Singh-Pillay and Samuel’s (2017) notion of ecological agency.

3.2. Conceptual framework

As mentioned above, the conceptual framework for this study is an amalgam of the P21
framework and the notion of ecological agency. First, the P21 framework will be discussed,
followed by the ecological agency.

P21 Framework for 21st Century Learning was developed with input from teachers, education
experts, and business leaders to assist practitioners in embracing and developing twenty-first
century skills in their teaching. In this study, the Framework for 21st Century Learning (P21)
was considered as a relevant framework for examining Technology lecturers’ instructional
strategies to prepare basic technology pre-service teachers for twenty-first-century teaching at
a Nigerian university. Barrot (2019) describes the Framework for 21st Century Learning (P21)
as an approach designed to help lecturers integrate 21st-century skills into the teaching of core
academic subjects. The author remarks that this framework envisions a dynamic and integrated
approach to education that prepares students not only with knowledge but also with the skills,
attitudes, and values necessary for success in the rapidly changing 21st-century landscape. The
P21 framework describes the skills, knowledge, and expertise students must master to succeed

in work and life. The framework is a blend of content knowledge, specific skills, expertise, and
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literacies developed within a institution. However, the framework does not consider the
institutions context or ecology. As such the P21 framework does not fully address the
challenges lecturers may face in integrating these skills in their teaching. The ecological context
of the institution will determine what is possible in terms of developing 21 st century skills in
students. Thus, there is a need to extend the existing P21 framework to include the ecological
context. I draw on Singh-Pillay and Samuel's concept of ecological agency (2017), to further
understand how lecturers/teachers navigate their institutional ecology when preparing basic
technology pre-service teachers to teach in the twenty-first century. In the context of this study,
when a technology lecturer embraces the P21 framework with the necessary support systems
such as standards, assessments, curriculum and instruction, professional development, and
learning environments, students ought to become actively involved in the learning process and
acquire the much needed 21-Century skills. In an attempt to clearly define the skills, content
knowledge and literacies that students would need to be successful in their future
endeavours, the Partnership for 21st Century Learning (P21; 2016) created a framework that
includes:

(a) Life and career skills;

(b) Learning and innovation skills;

(c¢) Information, media, and technology skills; and

(d) Key subjects (Partnership for 21%' Century Learning, 2016).
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Like the components of an ecosystem, which are interdependent, so are the components of the
P21 framework. Figure 3.1 represent the interconnected/interdependent components of the P21

framework required during teaching and learning to develop twenty-first century skills.

Source: www.p21.org/framework

This means developing core academic subject knowledge and understanding among students
linked to the curriculum, assessments, instructional strategies, and the school ecosystem. These
links are quintessential for developing twenty-first century skills such as critical thinking,
creativity, innovation, collaboration, problem-solving, and effective communication. Figure

3.2 below are the skills associated with each core component of the P21 framework.
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All parts of the framework, (a) life and career skills, (b) learning and innovation skills, (c)
information, media, and technology skills and (d) Twenty-first century themes describe
proficiencies or literacies students should develop and can be integrated and developed in any
teaching lesson (Partnership for 21% Century Learning, 2016). Each core component will be

discussed next.

A & I..arnf,' :
& : Creativity & :
Innovation Critical

Communication Problem Thinking
& Collaboration Solving

Reading
English

Economics

Science

Subjects

Figure 3.2. The Twenty-first Century skills associated with each component of the P21
framework.

Source: www.p21.org/framework

3.2.1. Learning and innovation skills

Learning and innovation skills are those skills that prepare learners for a more complex life and
work environment. It includes creativity, innovation, critical thinking, problem-solving,
communication, and collaboration.

Creativity and mnovation include thinking creatively, working creatively with others, and
implementing innovations. In other words, it entails brainstorming to create new ideas, refining,
analysing, and evaluating the idea to improve creativity. It also involves communicating the
idea effectively to others, being open and responsive to new perspectives or critiques,

understanding the limitations of the new idea, and incorporating input to improve the idea. It
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entails the understanding that creativity and innovation are cyclic processes.

Using different types of reasoning, for example, inductive and deductive reasoning, analysing
how parts of a whole interact to produce outcomes, evaluating evidence or alternative points of
view, making connections between evidence, critique, and evaluations, making judgements,
reflecting critically on the learning and process, listening to decipher meaning, and intentions,
articulating thoughts and ideas effectively using oral, written or graphical communication

embraces the notion of critical thinking and problem-solving.

Communication and Collaboration entail the ability to communicate in various contexts using
multiple modes of communication (verbal and non-verbal), demonstrating the ability to work
effectively and respectfully with diverse teams, exercising flexibility and willingness to help
make necessary compromises to accomplish a common goal, and assume shared responsibility

for collaborative work and value the individual contributions made by each team member.

3.2.2. Information, media and technology

People in the twenty-first century live in a technology and media-rich environment. They are
expected to have access to an abundance of information, deal with rapid changes in technology
tools, and the ability to collaborate and make individual contributions on an unprecedented
scale. To be effective in the twenty-first century, citizens and workers must exhibit various
functional and critical thinking skills related to information, media, and technology.

Thus, individuals must be able to access and evaluate information, use and manage information,
analyse media, create media products and be Information and Communication Technology

(ICT) literate.

3.2.3. Life and career skills

Today's life and work environments demand more than thinking skills and content
knowledge. Students must rigorously develop life and career skills to navigate the

complexities of the globally competitive information age. This includes:

o Adapting to varied roles, job responsibilities, schedules, and contexts

o Working effectively amid ambiguity and shifting priorities

e Incorporating feedback effectively

o Handling praise, setbacks, and criticism positively

o Understanding, negotiating, and balancing diverse views and beliefs to reach workable
solutions, especially in multicultural settings

53



o Setting goals with both tangible and intangible success criteria
o Balancing short-term tactical goals with long-term strategic objectives

o Managing time and workload efficiently
o Working independently and being self-directed learners who go beyond basic mastery

to explore and expand their learning and expertise

o Demonstrating a commitment to lifelong learning

o Reflecting critically on past experiences to inform future progress

e Respecting cultural differences and working effectively with people from diverse social
and cultural backgrounds

e Setting and achieving goals despite obstacles and competing pressures

e Using interpersonal and problem-solving skills to influence and guide others toward a
common goal

o Leveraging the strengths of others to achieve a common objective

e Acting responsibly with the larger community's interests in mind

3.2.4. Twenty-First century themes

To achieve twenty-first century outcomes for students, standards, assessments, curriculum,
instruction, professional development, and learning environments must be aligned to create a
cohesive support system. The twenty-first century standards aim to build understanding across
and among core subjects, as well as twenty-first century interdisciplinary themes, emphasise
deep understanding rather than shallow knowledge, engage students with the real-world data,
tools and experts they will encounter in college, on the job, and in life; students learn best when
actively engaged in solving meaningful problems. Assessment of twenty-first century skills
includes high-quality formative and summative classroom assessments, helpful feedback on
student performance, and a balance of technology-enhanced, formative and summative
assessments. Twenty-first century curriculum and instructions focus on providing opportunities
for applying twenty-first century skills across content areas and for a competency-based
approach to learning, enabling innovative learning methods that integrate the use of supportive
technologies, inquiry and problem-based approaches and higher-order thinking skills,

encouraging the integration of community resources beyond school walls.

Twenty-First Century Professional Development equips teachers with the skills to employ
various strategies, like formative assessments, to effectively reach diverse students and foster
environments that support differentiated teaching and learning. It highlights opportunities for

integrating twenty-first century skills, tools, and teaching strategies into classroom practice,
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helping teachers identify which activities to replace or de-emphasise. It also demonstrates how
a deeper understanding of the subject can enhance problem-solving, critical thinking,
collaboration, communication, and technology integration. The programme also promotes
knowledge sharing among practitioner communities through face-to-face, virtual, and blended

communications.

Since the above P21 model does not take into consideration the institutional context or teacher
agency, | draw on Singh-Pillay and Samuel's concept of ecological agency (2017), to further
understand how lecturers/teachers navigate their institutional ecology when preparing basic
technology pre-service teachers to teach in the twenty-first century. These scholars see agency
as an emergent phenomenon of the ecological context through which it is enacted, in this
instance the institutional context (AB University). This type of agency gives teachers/lecturers

the freedom to respond and adapt during curriculum reform.

This perspective of agency helps us to understand how humans are able to be reflexive and
creative, acting counter to societal constraints, but also how individuals are enabled and
impeded by their social and material environments. This type of agency gives teachers the
freedom to respond and adapt to evolving curriculum demands such as developing twenty-first

century skills.

3.3. Conclusion

In this chapter, the conceptual framework for the study was presented. The conceptual
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framework is an amalgam of the P21 framework and Sing-Pillay and Samuels’ notion of

Ecological agency. In the next chapter, the methodology will be discussed.
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CHAPTER FOUR
RESEARCH METHODOLOGY
4.1 Introduction

This chapter discusses the procedure undertaken in carrying out this research, and it begins
with the context of the study, researcher positionality, research paradigm, research approach,
research design, sampling techniques used, research instruments, ethical considerations, data

generation plan, data analysis, limitations of the study and ends with a chapter summary.
4.2 Context of the study

The study was conducted at the AB University (Pseudonym) in Lagos State, Nigeria, within
the Department of Technology Education. Lagos State is situated in the coast region of south
western Nigeria. According to the National Bureau of Statistics (NBS), Lagos State is the
second most populous state in Nigeria with a population of 12,772,884 people (NBS, 2020).
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Figure 4.1. Map of Lagos State, Nigeria.

Source: Ministry of Physical Planning, Lagos State. Nigeria.

Also, it is the commercial centre of Nigeria. The institution has 7 colleges namely, College of
Humanities Education, College of Science Education, College of Information & Technology
Education, College of Vocational & Entrepreneurship Education, College of Management &

Social Science Education, College of Specialised & Professional Education, and College of
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Language & Communication Arts. The university offers full-time and part-time studies to the
undergraduate & sandwich students in all the faculties. This study was conducted at the College
of Information &Technology Education, in the Department of Technology Education. The
student population of the university is about 7,000. The duration of the Basic Technology
teacher-training programme is four years. AB University is a tertiary institution in Lagos State,
Nigeria, focused on training teachers and education professionals. The university aims to

produce quality teachers and address the shortage of educators in Lagos State.

The research study was conducted in this department because basic technology pre-service
teachers are trained there. The sample for this study includes the Basic Technology lecturers,

Basic Technology teacher education curriculum, and Basic Technology teaching portfolios.
4.3.Researcher Positionality

Charmaz (2014, p. 13) explains that ‘if we start with the assumption that social reality is
multiple, processual, and constructed, then the researcher’s position, privileges, perspective,
and interactions must be considered as an inherent part of the research reality. It, too, is a
construction’. I am a lecturer at a Nigerian university and as such I dealt with two types of
biases, namely participant bias and researcher biases. Participant bias occurred when the
participant chooses to agree with me just to complete the interview. To overcome participant
bias I framed questions that are open-ended asked the question in different ways. To
circumvent my biasness, I maintained a reflective journal (not part of data generation), I

engaged in member checking of transcripts, discussed my analysis at postgraduate cohorts.

4.4.Research Paradigm

A paradigm is a set of beliefs guiding a research study (Kivunja & Kuyini, 2017). Similarly,
Cohen et al. (2018) concur that paradigm constitutes the abstract beliefs and principles that
shape how one sees the world. Moreover, Norris et al. (2017) identify five paradigms:

positivism, interpretivism, emancipatory, critical and pragmatism.

According to Creswell and Creswell (2017), paradigms differ based on their ontology (the
nature of reality), epistemology (nature of knowledge), axiology (values associated with areas
of research and theorising) or methodology (strategies of gathering, collecting and analysing
data). The interpretive paradigm aims to understand the social world by interpreting human

behaviour, beliefs, attitudes and perceptions. It considers the multiple lived experiences of

58



participants that are socially constructed. This is the ontology of the interpretative paradigm.
This means that the researcher cannot define reality alone in the interpretative paradigm.
Furthermore, the interpretive paradigm believes that knowledge of participants’ experiences
can only be gained through interaction between the researcher and the participants. This is the
epistemology of the interpretative paradigm. The interaction between the lecturers and the
researcher is a crucial component of the data-gathering phase and cannot be disregarded
because interpretivists believe that reality is socially constituted. The epistemological
implications of this on my research were that during the interviews and observations, my
relationships with the lecturers were considered professional and focused on the research
questions during the enquiry. To gain insights into the participants' lived experiences, the
interpretative paradigm requires a study to embrace qualitative methods such as interviews and

observations.

This study, which sought to explore Technology Education lecturers’ instructional strategies to
prepare Basic Technology pre-service teachers for twenty-first-century teaching, embraced the
interpretive paradigm as it enables researchers to have a better understanding, knowledge, and
experience of how people make sense of the contexts in the way they think and do things
(Bertram & Christiansen, 2015). In this instance, the interpretive paradigm is suitable for this
study because it enabled the researcher to gain insights into how Technology Education
lecturers prepare Basic Technology pre-service teachers for twenty-first century teaching,

using qualitative methods.
4.5. Research approach

The research approach is the method or procedure of studying a phenomenon emanating from
philosophical assumptions, worldviews and the theoretical lens to gain a complex and detailed
understanding of the phenomenon (Creswell, 2018). Guided by the interpretative paradigm's
ontological and epistemological assumptions, this study explored Technology lecturers’
instructional strategies to prepare Basic Technology pre-service teachers for twenty-first
century teaching, embracing a qualitative approach. According to Cohen et al. (2018), the
qualitative approach focuses on in-depth, context-specific, rich, subjective data and meanings

from the participants.

Creswell and Poth (2018) assert that in qualitative research, participants make sense of and
interpret certain phenomena in terms of meaning. The qualitative research approach was
appropriate for this study as it enabled the researcher to explore, understand, explain, and
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clarify situations, perceptions, feelings, and attitudes from the participants' perspectives. The
place of the qualitative research approach cannot be over-emphasised as it provides in-depth,
rich data on a particular phenomenon (Smith, 2018). Adopting a qualitative research approach
for this study is simply to enable the researcher to explore, understand, explain, and clarify
situations, perceptions, feelings, and attitudes (Kumar, 2019). Furthermore, Johnson and
Christensen (2019) are of the view that qualitative research uses multi-dimensional strategies
for the data generation process, to ensure the trustworthiness of the data generated from the
participants. This is also in line with Crossman (2017) that qualitative methods are humanistic;
people’s words, stories, and experiences cannot be reduced to statistical equations as this would

lose sight of the human side of social life.

According to Mitchell and Clark (2018), qualitative research offers numerous advantages that
enable the researcher to generate rich data. In this study, data will be generated from
participants in their natural settings through document analysis, individual semi-structured
interviews, observation and focus group interviews about Technology lecturer's Instructional
Strategies to prepare Basic Technology pre-service teachers for twenty-first century teaching.
The researcher did not rely on a single data source but various sources of data generation

methods to make sense of the data.
4.6.Research Design

Research design refers to the conceptual structure within which research is conducted. It
describes a flexible set of guidelines that define inquiry strategies (Denzin, 2018). On a similar
note, Kumar (2019) perceives it as a procedural, operational plan that a researcher undertakes.
It serves as a roadmap detailing how the research process will unfold, including methods of
collecting data, selecting study samples and specific sites, and analysing the data. This study
adopts a case study design. Yin (2018) describes a case study as an empirical method of
investigating contemporary phenomena in-depth, to gain a clear understanding of the
phenomena within its real-world and contextual settings. It allows for extensive inquiry and
systematic in-depth study of a particular case, for example, a person, group of people,
institution, organisation, etc., to gain a more comprehensive understanding of a phenomenon
(Yin, 2018). A case study is the pertinent method of inquiry, mainly if the research questions
are ‘how’ or ‘why’ questions that attempt to understand a social phenomenon (Yin, 2018). It
takes a holistic research approach. It focuses on gaining knowledge and making sense of reality
through conducting an in-depth investigation of an entity in a real-life context (Njie, 2014).

Njie (2014) argues that research involving in-depth and thick data descriptions provides a
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comprehensive understanding of a phenomenon when systematically analysed.

A case study enables an in-depth investigation of a single person, group, event, or community
to generate new ideas. A case study may take different forms: exploratory, descriptive and
explanatory (Yin, 2018). An exploratory case study is a suitable means of eliciting information
to seek new insights and clarify one's understanding of a process or problem. The exploratory
approach provides new and detailed information or insight about a phenomenon through the
research findings, which could inform policy or serve as the background for further research.
Descriptive case studies focus on providing narrative accounts, while an explanatory case study
deals with hypothesis testing. Bearing Yin’s classification in mind, this study embraces an

exploratory case study approach based on the purpose of the study.

In this study, the case explored is the Instructional Strategies of lecturers. The context is bound
to AB University, Basic Technology pre-service teacher training programme. The rationale for
case study design is also to use multiple sources and data collection and analysis methods.
Using multiple sources of data generation/analysis increases the study's trustworthiness. The
case study design sets the sampling parameters and suggests the methods of generating data.

These two aspects are discussed in the following sections.
4.7. Sampling Technique

Sampling involves deciding which people, settings, events or behaviours to include in the study
(Bertram & Christiansen, 2014). Sharma (2017) asserts that sampling is essential for data
collection, interpretation and presentation of findings. It is crucial because it enables researchers to
choose participants and data collection methods rationally. For this study, the selection of
participants was guided by the research design. The specified criteria of the case and the context
required that participants be technology lecturers preparing basic technology pre-service teachers
to teach in the twenty-first century. They were purposively selected. Purposive sampling, also
known as subjective sampling, is a non-probability sampling technique in which participants
are selected from a study population based on well-defined criteria, relying on the researcher's
discretion and conviction to achieve the study's objectives. Therefore, the purposive sampling
procedure depends on the researcher’s knowledge and judgement of the context of the study

(Obilor, 2023).

According to Cohen et al. (2018), purposive sampling is a deliberate act of choosing a
participant based on the attributes he/she possesses. It is not done randomly; the researcher
finds people who can provide the relevant information needed for the study based on their
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experiences or knowledge.

Since the study sought to explore the Instructional Strategies of Technology lecturers in
preparing Basic Technology pre-service teachers for twenty-first century teaching, the
following were purposively selected: The Basic Technology curriculum for the Basic
Technology teacher education programme at AB University, Seven (7) Basic Technology
lecturers in the Department of Technology Education at the university and their teaching

portfolios. Seven lecturers were invited to participate in this study.

The study context, namely AB University, was selected based on convenience sampling.
Convenience sampling is a non-probability sampling method where units are selected for
inclusion because they are the easiest for the researcher to access. The researcher resides near

AB University.

4.8. Data generation plan:

In qualitative research, the term data generation is preferred over data collection as the process
entails intellectual, analytical and interpretative activities rather than measurements. According
to Forrester and Sullivan (2018), data collection involves collecting evidence geared towards
answering the research questions, which can be in the form of words and not numbers but can
also be imaged. Thus, it is necessary to have a data generation plan for a study. The data
generation plan for the study is reflected in Table 4.1. It shows the research questions, data

source, data generation instrument, and data analysis.

Data was generated in three phases. Phase one involved generating data through the interviews
(Appendix 15); in the second phase, observations (Appendix 17-23) and lesson plan (Appendix
7-13) were conducted, and in phase three, focus group interviews were conducted (Appendix

16).
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Table 4.1. Data generation plan

RESEARCH
QUESTIONS

DATA
GENERATION
PHASE

DATA
SOURCES

INSTRUMENTS
USED

ANALYSIS

1. What twenty-
first century skills
do lecturers
foreground in their
teaching?

Basic Technology
lecturers

Focus group
Interview

Thematic

2. What
instructional
strategies do
lecturers employ
when preparing
basic technology
pre-service
teachers to teach in
the twenty-first
century?

Basic Technology
lecturers

Basic Technology
teaching
portfolios

Observation

Document
analysis/teaching
portfolio

Thematic

3. Why do
lecturers use these
instructional
strategies to
prepare basic
technology pre-
service teachers to
teach in the
twenty-first
century the way
they do?

Basic Technology
lecturers

Post observation
interviews

Focus group
Interviews

Thematic
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4.9.Data collection instruments

In the section below, the instruments used for data generation are analysed. A wide range of
instruments was used to capture data to answer the research questions: focus group
interviews, observation, post-observation individual interviews, and document analysis. The
instruments listed were used because of their suitability in collecting qualitative data as

determined by the research design.

4.9.1. Focus group interviews

As described by Cohen & Manion., ef al. (2018), a focus group is a form of group interview in
which reliance is placed on the interaction within the group, which discusses a topic supplied
by the researcher, yielding a collective rather than an individual view. Yin (2018) also
emphasises that the groups are focused because you have gathered individuals who previously
have had some common experience; in this instance, they are all technology lecturers. Focus
group interviews aim to obtain rich data that will provide me with valuable insight into why

lecturers implement these instructional strategies the way they do.

Furthermore, focus group interviews will help elicit rich texts as participants build on each
other's ideas and comments to provide in-depth and value-added insights on the particular
twenty-first century skills developed in basic technology pre-service teachers to teach in the
twenty-first century. Before the focus group interviews, a protocol that involved a schedule of
questions designed to answer my research questions, but still allow the participants to engage
freely and give their insights as they related to the phenomenon under research was prepared
(see Appendix 14 for focus group interview schedule). Thus, the interview questions were
related to the twenty-first century skills developed by basic technology pre-service teachers.

The focus group interviews were audio recorded.
4.9.2. Document analysis

Document analysis was used in conjunction with other data collection methods as a means of
triangulation to corroborate findings and improve the credibility of the research study
(Mackieson, 2019). Included in the document analysis was the AB University curriculum for
Basic technology and lecturers' teaching portfolios to gain insight into instructional strategies
used to develop twenty-first century skills in pre-service Basic Technology teachers. Therefore,

the inspection and analysis of lesson plans offered great insight into technology lecturers’
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professional practices related to instructional strategies to develop twenty-first century skills in

pre-service Basic Technology teachers.

4.9.3. Observation

Observations entail being present and recording impressions of what occurs, then interpreting
the meaning of the observed behaviour (Cohen et al., 2017). Observations occur in real-world
settings, where programmes are subject to change and redirection. With fieldwork
observations, researchers are in direct contact with the setting and the people they observe. This
direct observation gives researchers first-hand experience and thus enables them to generate
detailed descriptions of the setting, the activities, interactions and participants’ experiences.
Observation also allows the researcher to compare what is written in official programmes to
what occurs. First-hand experience on-site is also essential in providing insights that might be
missed if the researcher relied only on other people’s descriptions of the setting (Creswell &
Creswell, 2017). Good inquiry through observation thus documents what is happening.
Through direct observation, a researcher sets out to document, accept and understand the
complexities of a changing situation, including what may be unanticipated but emerges as

essential in understanding the participants’ experiences.

In light of the aforementioned ideas, an observation schedule was designed with the assistance
of university researchers to focus on how lecturers plan their lessons and teach courses that
promote the development of twenty-first century skills in pre-service Basic Technology
teachers. Seven lecturers who have been purposively selected to participate in this study had

three lessons observed (each lesson was 45 minutes). These observations were audio recorded.

4.9.4. Individual semi-structured interviews

An interview is a qualitative data collection technique that involves a one-on-one conversation
between a researcher and interviewee, designed to obtain an in-depth understanding of
participants’ experiences, perceptions, opinions, feelings and knowledge about the
phenomenon under investigation (Rosenthal, 2016). It involves posing open-ended questions
and follow-up probes by the interviewer, intending to capture the in-depth experiences of
respondents (Rosenthal, 2016). Stemming from an interest to thoroughly understand the
Instructional Strategies Technology lecturers use in preparing Basic Technology pre-service
teachers for twenty-first century teaching at AB University, the use of individual interviews in
the process of data collection was deemed necessary and rather inevitable if in-depth insights

into the subject under exploration were to be achieved. In support of Rosenthal’s notion of
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interviews, Alshenqgeeti (2014) propounds that interviews are powerful in eliciting narrative
data that allows researchers to investigate people’s views in greater depth. Thus, the method

was incorporated as one of the data collection instruments in this study.

One of the advantages of interviews is that they provide room for clarification of ambiguous
questions posed, and it is easier for respondents to talk to an interviewer than to write long
responses on questionnaires. The interviewer can pick up on non-verbal clues from the
interviewee that could be useful in interpreting responses to questions (Cohen et al., 2018).
Several different styles of interviews are widely used in the field of research, and these can be
categorised into three groups, namely, structured, semi-structured and unstructured (Braun,
2013). In the context of interviews, the semi-structured interview style suited my research. This
approach was expected to optimise gaining rich and precise responses from participants. |
prepared an interview guide before the interview session. This comprises a set of questions that

probe the participant to respond within the scope of the topic.

The researcher used the approach of prompts and probing questions to engage with participants,
manage the flow of the interview and determine the course of the conversation, keeping the
environment of the proceedings in control as the respondents freely expressed their ideas and
interpretations of the phenomenon discussed. Prompts allow interviewees to expand further,
clarify particular issues, and re-direct them to the focus of the discussion if they tend to divert,
and probing questions allow the researcher to uncover more profound levels and hidden
meanings of the topic under discussion (Robinson, 2023). Thus, the choice of interviews was
perceived as ideal in conducting this study to optimize gaining deeper insights and
understanding into Technology lecturers' Instructional Strategies to prepare Basic Technology

pre-service teachers for twenty-first century teaching. The interviews were audio recorded.

4.10. Gaining access to research and ethical considerations

The success of any empirical research lies in the researcher’s ability to establish good rapport
with their informants throughout the study process (Creswell, 2018). This provides a sound
basis for gathering rich information through participant interviews and observations. Gaining
access to fieldwork is critical and a prerequisite to conducting research, and that involves
finding and securing participants before the actual research (Cohen et al., 2018). Researchers’
access to a site is determined and controlled by gatekeepers as they have the power to grant or
withhold access to individuals required for the research (Clark, 2011). Preceding the fieldwork

procedures, ethical considerations about gaining access to sites and participants were
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established for this study. Formal authorisation from the UKZN research office was sought via
the ethics committee (see Appendix 1, for the Ethical Clearance Certificate). A letter was sent
to the Vice Chancellor of AB University as a formal request seeking informed consent,
detailing, among other issues, the central purpose of the study, the right of participants to
voluntarily participate or withdraw from the study at any time without victimisation, assurance
about protecting the confidentiality of participants and procedures of data collection (see
Appendix 2, for the gatekeepers’ consent). Consent was also sought from the technology
lecturers, and permission was granted (see Appendix 4, for the informed consent letter to

participants).

In order to adhere to the ethical standard during this research project, the following rights and
responsibilities were assumed: the rights of participants taking part in the research,
circumventing harm to participants, avoiding undue intrusion, obtaining informed consent,
rights to confidentiality and concealment and the rights of participants during data
dissemination (Creswell, 2013). This study gathered sensitive information from technology
lecturers about their instructional strategies to prepare basic technology pre-service teachers to
teach in the twenty-first century. As a result, the identities of lecturers and the university needed
to be protected. Their anonymity and confidentiality by the use of pseudonyms was assured.
Ensuring the above ethical considerations gave the participants the confidence to share their
views without fear of exposure. Moreover, this assurance contributed to a trustworthy
environment, allowing high participation and openness during the focus group interviews. As
a result, participants were quite willing to be involved in the study and saw it as an opportunity

to share their instructional strategies experiences.

The rights of individuals (participants or respondents) participating in a research study are
expressed as informed consent, anonymity, privacy and confidentiality (Cohen et al., 2011).
Informed consent entails ensuring that the participants taking part in a study must have the legal
and mental capability to accept the responsibility of taking part in a study. Also, it ensures their
right to withdraw as and when they wish to, particularly if the participants did not clearly
understand the purpose of the study.

Participants were assured they could withdraw from the study at any time and would be
guaranteed confidentiality and anonymity. It was realised that gaining access is an iterative
process. It entailed dealing with various gatekeepers at each stage of the research. Participants

and gatekeepers were assured, in writing, that the findings of the research would not be used
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for any purpose other than for the Doctoral Dissertation and Scholarly Publications. They were
also informed that the data would be stored for five years at the university and thereafter
disposed of. Interview transcripts, reflections, and photographs will be shredded, and audio tapes

will be incinerated.
4.11. Data analysis

“Qualitative data analysis involves organising, accounting for and explaining the data; in short,
making sense of data in terms of the participants’ definitions of the situation, noting patterns,
themes, categories and regularities” (Cohen et al., 2018, p. 537). Scholars such as Creswell
(2013), Mouton (2001) and Cohen et al. (2018) consider that data analysis consists of the

following tasks:

- Preparing and organising the data,

- Reducing the data into themes, and

- Representing the data in figures, tables or discussions.
While these three tasks were undertaken in this study when answering the research questions,
data analysis is not linear. Instead, it is, as Creswell (2013, p.228) says, “Inductive”, “iterative”,
“eclectic”, and “interpretive”. Data analysis entails working from specific data sets to develop

general codes and patterns.

Figure 4.2. Diagrammatic representation of data analysis (adapted from Creswell, 2012, p.

137
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All lesson observations, individual interviews, and focus group interviews were transcribed
verbatim and sent to participants for member checking to see if information had been captured
accurately. The transcripts were labelled P1 to P7 according to the participants' pseudonyms.
The transcripts were read several times and coded in response to the constructs of my
conceptual framework. Coding refers to relating standardised remarks in transcripts and
grouping them into sections (Adler & Clark, 2008). The “open-coding” approach, where
“concepts” are used to convey the information derived from the data collection methods was
adopted (Flick, 2006, p. 297). Open coding was accomplished using the “line-by-line and
phrase-by-phrase” technique (Cohen et al. 2011, p. 561). Codes were regrouped into themes.
Roulston (2010, p. 150) describes thematic analysis in qualitative research as “sorting and
classifying codes into groupings or clusters”. Braun and Clarke (2006, p.19) also mention that

“thematic analysis reports experiences, meaning and the reality of participants”.

The links or interplay between the constructs of my conceptual framework were traced across

the data from all instruments and then juxtaposed.
4.12. Research Rigour

In qualitative research, the study's credibility is measured regarding rigour, accuracy,
trustworthiness of findings, and comparability of results. Research rigour is an element of
precision that must demonstrate the strength of the research design and appropriateness of
methods used to answer research questions in an undoubtedly thorough and accurate manner
to guarantee the credibility of the research findings (Cypress, 2017). The trustworthiness of any
qualitative research is measured based on the study to demonstrate multi-dimensional aspects
of quality such as credibility, transferability, dependability and confirmability (Connelly,
2016). A researcher’s ability to conduct a rigorous study, maintain consistency and provide
thorough detail throughout all the research stages foregrounds the study's trustworthiness and
credibility (Nowell, 2017). To demonstrate a high degree of competence and abide by the
ethical practices of research, ensuring the rigour, trustworthiness, and credibility of the study,
The Researcher used diverse strategies that included crystallisation, data validation, and
verification of participants’ responses through member checking. Measures of research rigour

addressed in the study are discussed below.

4.12.1. Crystallisation

Crystallisation is a qualitative research strategy used to enhance the validity of research

findings by applying multiple theoretical and methodological approaches to develop a
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comprehensive understanding of phenomena (Flick, 2018). In support of using crystallisation
in qualitative research, Carter (2014) adds that merging information from different sources is
an effective strategy for gaining an in-depth understanding of an examined phenomenon and
helps check the consistency of data gathered. This study implemented data crystallisation
through various data generation methods, including individual interviews, document analysis,

observations and focus group interviews.

4.12.2. Member checking

Transcripts were emailed to participants for member checking and reaffirmation to ensure data
collection accuracy. Member checking is a qualitative technique of exploring the accuracy and
credibility of data by returning interview transcripts to participants to allow them to validate
and verify data and confirm if it resonates with their experiences (Birt, 2016). This validation
exercise enables participants to reconstruct their narrative, provide additional data, bring the
participant's voice to the fore, allow the researcher to find out if there are any disconfirming
voices, and potentially enhance data accuracy (Birt, 2016). Additionally, Morse (2018)
propounds that through verification, the researcher can ensure the adequacy and
appropriateness of data quality, which will further enhance pattern or category formation into
different themes when data is coded for analysis. After member checking, interview transcripts
were also read several times before coding began. During coding, the constructs of my
theoretical framework were used to code the data generated into categories. Related categories

were linked together to form themes.

4.12.3. Credibility and data validation

Credibility is a quality measure that establishes that research findings follow participants’
contributions and articulate the data collected (Kumar, 2019). According to Creswell (2017,
p. 206), “validation" in qualitative research is an attempt to assess the "accuracy" of the
findings, as best described by the researcher and the participants. To ensure the credibility of
my study, data validation, and credibility were achieved through re-engaging with all
participants in the focus group interviews to reaffirm their responses, asking for further
elaboration, and verifying if they agreed with the information gathered as initially articulated
during focus group interviews. As member checking explained earlier, focus group member
checking was also implemented whereby original interview transcripts were returned to
participants to allow them to validate and verify the accuracy of their responses to check if

there is harmony and consistency.
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4.13. Limitations

The study was conducted at AB University in Nigeria, in the Department of Technology
Education, where the Basic Technology lecturers were participants. The observation of three
lessons over a short period is a limitation in itself. This was addressed by conducting individual
semi-structured interviews with lecturers, which allowed them to introspect on their
instructional strategies used to prepare basic technology pre-service teachers to teach in the
twenty-first century. Another limitation is that this study privileged the preparation of basic
technology pre-service teachers to teach in the twenty-first century, and the findings are
context-specific. The findings of this study could not be generalised. There is a need for further
studies to validate the findings of this study in other teacher training institutions using a similar

population.
4.14 Conclusion

This chapter presents an overview of the methodological approach used in conducting the
study. The study falls within the interpretive paradigm, and it is qualitative research that uses
a case study design of inquiry. The procedures involved in the preparation and collection of
data were also outlined. Data collection instruments include observations, individual
interviews, focus group interviews, and document analysis. Research instruments like
interview schedules and focus group interview schedules were prepared before collecting the

data. Measures to ensure the validity and trustworthiness of the study were also discussed.
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CHAPTER FIVE
PRESENTATION OF FINDINGS AND DISCUSSION: RESEARCH QUESTION 1

5.1. Introduction

Pre-service teacher training programmes play a critical role in promoting the development of
twenty-first century skills among pre-service teachers to meet the demands of twenty-first century
education. For pre-service teachers, this demand for twenty-first century skills occurs at two levels,
namely, a pedagogical level and a personal level. To meet these demands, two things ought to
occur. First, lecturers must model twenty-first century skills in their instructional strategies and
practice. Second, pre-service teachers must have the space and multiple opportunities to apply these
skills in assessments and the classroom setting (Alahmad et al., 2021). This chapter presents data
to answer Research Question 1: Which twenty-first century skills do lecturers foreground
in their teaching?

Data from the focus group interviews with the lecturers is used to answer research question
one. The chapter is organised as follows: It first presents data about participants' biographical
data and participant excerpts on the twenty-first century skills they claim to highlight in their

teaching. This is followed by a discussion of the skills, and the chapter ends with a conclusion.

5.2. Biographical data of participants

This study explored Technology lecturers’ instructional strategies to prepare basic technology
pre-service teachers for twenty-first century teaching at a Nigerian university. Seven
technology lecturers were purposively sampled to participate in this study.

The biographical data of the participants are reflected in Table 5.1. on the next page.
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Table 5.1. Biographical data of participants

TRAINING
EDUCATIONAL AREA OF FOR
PARTICIPANT SEX DESIGNATION BACKGROUND SPECIALISATION TEACHING IN
THE 21ST
CENTURY
PhD, Industrial
P1 Male Senior Lecturer Technical Education: Automobile Technology None
Mechanical
. PhD, Mechanical .
P2 Male Senior Lecturer Engincering; PGDE Automobile Technology None
. Masters, Industrial
P3 Male Assistant Lecturer Technical Education Woodwork Technology None
P4 Male Graduate Assistant Bachelprs, Technology Building Technology None
Education
PhD, Industrial o
P5 Female | Lecturer 2 Technical Education Building Technology None
Masters, Industrial
P6 Male Lecturer 1 Technical Education Woodwork Technology None
. Masters, Industrial .
P7 Male Senior Lecturer Technical Education Automobile Technology None

As is visible from Table 5.1, three participants in this study have their PhD, three have Master's
degrees and one has a Bachelor's degree. While gender is not the focus of this study, six of the
participants are males and one participant is female, confirming the trends identified in the
literature (Wang & Degol, 2017; Qazi et al., 2022; Sultan, 2018) that males dominate
technology and engineering education. None of the seven participants attended a professional
development workshop to capacitate them to teach in the twenty-first century. Scholars such
as Borko (2004), Darling-Hammond and Oakes (2019) and Granger et al. (2019) contend that
teachers are vital in the execution of educational reforms and stress that teachers need support
to carry out this task. Thus, professional development is the cornerstone of any proposed
educational change, such as developing twenty-first century skills among pre-service teachers.
If lecturers learn twenty-first century skills and instructional strategies, they will have a teacher-
centred experience that can be brought into the classroom (Robb, 2016). They will put their
knowledge and expertise into practice in the classroom, which, in turn, will lead to more
effective results for their students in terms of student-centred experiences. In other words, to
meet the needs of basic technology pre-service teachers to teach in the twenty-first century,
lecturers should possess twenty-first century skills. Norrena et al. (2011), in their study of Finish

teacher education, further highlighted that many teacher educators do not have sufficient
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knowledge of twenty-first century skills and lack the competencies to integrate twenty-first century
skills into their teaching. The lack of professional development for lecturers elucidates the
shortcomings in the design of pre-service teacher training and a possible lack of knowledge base
in teaching twenty-first century skills. Thus, it would be interesting to note which twenty-first
century skills the participants emphasis in their teaching and the instructional strategies they

use to develop these skills.

5.3. Which twenty-first century skills do lecturers foreground in their teaching?

According to the Partnership for 21% Century Skills (2015), twenty-first century skills are a
sustainable blend of knowledge, skills, and expertise in daily and professional life. This broad
definition captures the evolving demands of the modern world, where merely having technical
knowledge is insufficient without the ability to apply it creatively and effectively. Data from
the focus group interviews were used to ascertain which twenty-first century skills are

emphasised during teaching.

Figure 5.1, highlights the skills lecturers foreground in their teaching.

Figure 5.1. Twenty-First Century skills lecturers foreground in their teachings

These skills include content knowledge, creativity, critical thinking, collaboration, digital
technology, and problem-solving. Additionally, a manual review of the responses confirms that
most of the participants use these six skills to prepare pre-service teachers, as shown in the

following excerpts:

Students must be able to think critically and solve real problems in daily life; they must transfer
knowledge from technology, for example, to fix a leaking tap and design and make their

cupboard. This is the nature of all technical subjects (P3, focus group interview)
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Design thinking is critical in technology, which I emphasise in my classes. We know that the
design process drives technology. You cannot have technology without design, so for me, it is
about design, problem-solving, generating innovative ideas, trying them, evaluating them, and

coming up with the best solution or product (P6, focus group interview).

For me, it is graphical communication. Being able to make and read visual representations is

how we communicate in building technology (P4, focus group interview)

Hands-on, manipulative skills are important in automobile technology, for example,
assembling a motor, stripping a gearbox and reassembling it, and detecting and resolving the

problem (P7, focus group interview).

The interview responses show that students are encouraged to think critically and solve real-
life problems, such as fixing a leaking tap or designing a cupboard. This approach underscores
the importance of transferring theoretical knowledge into practical applications, a skill that is
indispensable in daily life and professional settings. Much attention is paid to design thinking,
a critical component of technology education. It involves a comprehensive process of
generating innovative ideas, trying them out, evaluating the results, and arriving at the best
solution or product. This iterative design thinking process fosters creativity and innovation,
crucial to technological advancements, employability, and entrepreneurship. In all technology-
related subjects, hands-on skills are critical. Students learn by assembling and disassembling
components such as motors and gearboxes, which hone their technical skills and enhance their
problem-solving abilities through practical engagement. Another skill that the lecturers
foreground is graphical communication. Graphical communication is emphasised as the
primary mode of communication in technology-related subjects. It facilitates effective
communication of complex ideas and technical information in a visual form, making it a vital

competency for students to master.

Lecturers perceive these skills as important twenty-first century skills to develop in Basic
technology pre-service teachers, to assist them in addressing problems and developing
innovative, creative solutions for local and global issues. The insights from the interviews
reveal that educators place a strong emphasis on developing skills that go beyond traditional
rote learning. The focus on critical thinking, problem-solving, and design thinking reflects a
shift toward cultivating higher-order thinking skills. The above findings are consistent with

those of Breed (2019), Roslaniec (2018), and Stauffer (2020), who contend that critical
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thinking, problem-solving and design thinking are highly valued by employers and are essential
for students to navigate complex challenges in both local and global contexts. These scholars
maintain that these skills allow students to think outside the box, generate innovative ideas,
solve complex problems methodically, devise strategic solutions, make informed choices, and

develop new products.

Lecturers in this study are implicitly embedding sustainable skills in their teaching practices.
These skills are transferable across various contexts and times, ensuring that students are well-
equipped for the evolving demands of the workforce. Integrating theoretical knowledge with
practical application is a recurring theme, be it through design thinking or hands-on activities.
This approach ensures students can apply their learning meaningfully, enhancing their
competence and confidence. Encouraging students to generate innovative ideas and solutions
is pivotal. This prepares them for technological advancements and fosters an entrepreneurial
mindset, crucial in today’s fast-paced and competitive world. Figure 5.2 below, illuminates the

higher-order thinking skills that lecturers emphasise in their teaching.

EVALUATING

SR Tankdie 1D &
A AT

ANALYZING

LREF HEH) BT &
LITTEnTEY
Saigr, B S

Unjroul, £admuie

LT WM TPIAAATION 1WA ML | LT LIVILAR | SITRTNON
U, Meoyra . Mokr g Thevt. Sroe, daprn Satvr, Todowiein

Figure 5.2. Showing order of thinking skills

This finding is consistent with Toro's (2019) research, which states that business leaders are
increasingly asking education institutions to develop problem-solving, critical thinking, and

communication skills, often called twenty-first century skills.

The P21 Framework states that students should be able to elaborate, refine, analyse and
evaluate their work ideas to improve and maximise creative efforts. Furthermore, the

framework states that twenty-first century students must be able to articulate their thoughts and
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ideas using oral, written and non-verbal communication skills (Partnership-for-21st-Century-
Skills, 2013). It seems that lecturers emphasise developing basic technology pre-service
teachers' critical thinking, creativity and graphical communication and tend not to foreground
collaboration and ICT literacy which are reflected as working methods and tools for working

in Figure 5.3 below.
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Figure 5.3. Twenty-first century skills

Collaboration and ICT (Information and Communication Technology) literacy are not new
concepts; they have been considered valuable skills for centuries. Historically, collaborative
efforts and technological advancements have driven human progress. From the teamwork
required to build ancient civilisations to the development of the printing press, these skills have
always been integral to societal development. However, the rapid advancement of modern
societies in recent decades has dramatically amplified the need for these competencies. Today,
every student must acquire and master collaboration and ICT (Information and Communication
Technology) literacy to thrive in a complex, interconnected world, regardless of their future
occupation. This necessity extends beyond mere technical skills; it encompasses the ability to
effectively communicate, solve problems collaboratively, and adapt to new technologies and

environments.
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In light of these demands, pre-service teacher training programs play a crucial role. These
programs must provide multiple opportunities for pre-service teachers to acquire, develop, and
practice collaboration and ICT literacy skills within inclusive classroom settings. Such training
ensures that future educators are proficient in these areas and equipped to foster these skills in
their students. Inclusive classrooms, where diverse learners interact and collaborate, offer an
ideal environment for practising these competencies, preparing teachers to manage and nurture

various abilities and backgrounds.

Researchers and practitioners agree that an education system designed to meet the "demands
of life, work, and citizenship in the twenty-first century" must be built on a solid human capital
base (Darling-Hammond & Oakes, 2019, p. 1). This means that teacher preparation programs
must go beyond traditional pedagogical methods. They need to focus on curricular demands
that address the evolving learning needs of students. These programs should emphasise critical

thinking, creativity, digital literacy, and the ability to work collaboratively in diverse teams.

Moreover, integrating twenty-first century skills into teacher training involves a comprehensive
approach. This includes coursework, theoretical knowledge, and practical, hands-on
experiences. Pre-service teachers should engage in real-world teaching scenarios where they
can apply and refine their skills. Collaborative projects, technology integration workshops, and

partnerships with schools for practicum experiences are essential components of this training.

Furthermore, professional development for in-service teachers is equally important.
Continuous learning opportunities should be provided to help current educators stay updated
with new teaching strategies, technologies, and collaborative methods. This lifelong learning

approach ensures teachers can adapt to changes and continue providing high-quality education.

In summary, the need for collaboration and ICT (Information and Communication Technology)
literacy has never been more critical. As society progresses, these skills become essential for
all students, regardless of their future careers. Pre-service teacher training programs must
prioritize these competencies, providing ample opportunities for future educators to develop
and practice them in inclusive settings. By doing so, we prepare teachers to meet the curricular
demands of the twenty-first century and equip students with the skills necessary for success in
life, work, and citizenship. Teachers should be competent in designing and managing the

classroom learning environment to support collaborative work within groups that can work
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independently (Trilling & Fadel, 2009). Managing an active learning environment that
promotes collaboration and effective communication between students, demands that teachers

themselves be effective.

5.4. Conclusion

This chapter responded to research question one. Data obtained via the focus group interviews
was used to address research question one. The analysis of the Focus Group Interviews
underscores the importance of a holistic approach to education that prioritises critical thinking,
problem-solving, practical skills, and innovation. According to this study’s conceptual
framework, lecturers emphasise the development of learning and innovative skills, including
creativity, critical thinking and problem-solving. By highlighting these twenty-first century
skills, educators prepare students to be adaptive, resourceful, and proficient in addressing real-
world challenges. This approach aligns with the demands of the modern workforce and equips
students with the sustainable skills needed for lifelong success. Lecturers tend not to accentuate
the development of collaborative and Information and Communication Technology (ICT) skills

in pre-service basic technology teachers. The next chapter responds to research question two.
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CHAPTER SIX
PRESENTATION OF FINDINGS AND DISCUSSION: RESEARCH QUESTION 2

6.1 Introduction

The preparation of pre-service teachers to effectively teach in the twenty-first century
necessitates a multifaceted approach where teacher educators play a critical role. These
educators must exemplify twenty-first century skills in their teaching methodologies to provide
a robust knowledge base for pre-service teachers. These skills encompass a range of
competencies, such as critical thinking, creativity, collaboration, communication, and
technological literacy. This modelling is crucial because it allows teacher educators to create a
dynamic and engaging learning environment where pre-service teachers can observe and learn
these skills, thereby internalising the pedagogical approaches and technological competencies
essential in modern education (Hikkinen ef al., 2017). Pre-service teachers should learn about
twenty-first century skills theoretically and have ample opportunities to apply them in practical
settings. Scholars such as Martinez (2022), Waren et al. (2015) and Rustique and Stam (2013)
argue that trainee teachers would benefit from learning opportunities that focus on instructional
strategies that demonstrate attainment of content knowledge, college and career readiness skills
and curriculum design that differentiates and scaffolds instruction for diverse learners. The
previous chapter highlighted the skills lecturers foregrounded in basic technology pre-service
teachers. This chapter answers research question two: What instructional strategies do
lecturers employ when preparing basic technology pre-service teachers to teach in the
twenty-first century? Data from lesson observation and analysis of lesson plans were used to
ascertain the instructional strategies lecturers used when preparing pre-service teachers to teach

in the twenty-first century. The chapter ends with a conclusion.

6.2. What instructional strategies do lecturers employ when preparing basic technology

pre-service teachers to teach in the twenty-first century?

Lecturers should model in their teaching practice what they expect their students to do in their
future classrooms; otherwise, the students would fail to fulfil their duties and roles as teachers.
(Fourie, 2015). Analysis of the lesson observation and lesson plan data indicates that lecturers
use two categories of instructional strategies to develop content knowledge and lesson

planning. Each of these instructional strategies will be presented next.
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6.2.1. Instructional strategies used by participants to develop content knowledge

Instructional strategies foster students’ participation in learning activities, provide a sense of
reasonability, and direct application of learning principles to achieve educational objectives.
Technology is a subject that requires interaction between the learner and the concepts. In other
words, technology subjects require learners to be active participants, to promote a better
understanding of concepts rather than rote learning and memorisation. This means that
traditional teacher-centred teaching methods, such as the chalk-and-talk strategy, are not
favoured in teaching technology. Therefore, it is pertinent that the teachers apply learner-
centred teaching methods and actively involve the learners throughout the learning process.
Figure 6.1 and the excerpts below reveal the instructional strategies used by the participants to

train basic technology pre-service teachers.
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Figure 6.1 Word cloud representation of the instructional strategies used by participants

The transcribed lesson observation was first analysed with the Orange data mining tool to get
the word cloud representation of the contents and manually to get their actual statements.

The most frequently used words include questioning, demonstration, lecture, project-based
learning, blended learning, brainstorming, and cooperative learning. It could be inferred that
the participants use questioning, demonstration, lecture, project-based learning, blended
learning, brainstorming, and cooperative learning among others to develop their content

knowledge.
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The manual study of their transcribed lesson observations further buttresses these facts. Some

of the statements are presented in the following excerpts:

Brainstorm how you would address the defects encountered at some schools regarding the

shortage of desks and chairs. (P6.: Lesson observation)

Demonstrate how you would teach transmission systems and control using brainstorming as

an instructional strategy. (P7: lesson plan)

The word cloud and excerpts above illuminate lecturers' instructional strategies when preparing
pre-service teachers to teach in the twenty-first century. Brainstorming is used to foster
creativity, problem-solving, and application of content. It is used to get basic technology pre-
service teachers actively involved in the engagement with content knowledge, reconstruction,
and application of knowledge to solve a local problem. Brainstorming is usually a group
activity whereby each member uses a creativity technique to find a conclusion for a specific
problem; the ideas are shared, and a list of ideas is generated. However, basic technology pre-
service teachers are encouraged to brainstorm ideas individually at this institution (see Chapter

5, which indicates that group and collaboration are skills not foregrounded during teaching).

Individual brainstorming enables basic technology pre-service teachers to think freely, move
into new areas of thought, and create numerous new ideas and solutions without criticism of
their ideas. The instructional strategy of brainstorming favours and advances the development
of critical twenty-first century skills in basic technology pre-service teachers, such as

generating ideas, and promotes problem-solving and critical and creative thinking skills.

Recent studies have shown that individual brainstorming, as opposed to group brainstorming,
can lead to a greater diversity of ideas and more original solutions. Paulus ef al. (2021) found
that individuals working alone generated more unique and varied ideas than those working in
groups. This suggests that individual brainstorming can be particularly effective in fostering

creativity and innovation, crucial skills for twenty-first century teachers.

Additionally, fostering critical thinking, innovation, evaluating, refining skills, problem-
solving and reflection through brainstorming is essential in preparing pre-service teachers for
the challenges of contemporary classrooms. A recent article by Brookhart (2023) underscores

the necessity of these skills in navigating complex educational environments, advocating for
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instructional strategies that promote independent thought and innovative solutions. During
individual brainstorming, the pre-service teachers need to get an opportunity to learn to teach

so they can make sense of and share experiences with others.

While traditional group brainstorming has benefits, individual brainstorming in the context of
basic technology pre-service teachers has shown to be effective in cultivating essential twenty-
first century skills. By encouraging independent idea generation, lecturers can better prepare

future teachers to address modern classrooms' diverse and dynamic needs.

It is worth noting that while individual brainstorming is preferred as an instructional strategy,
basic technology pre-service teachers are not encouraged to integrate technology into the
brainstorming session to enhance engagement and outcomes. This finding aligns with findings
in Chapter 5, which indicates that lecturers do not foreground the development of digital
literacy. The study by Timotheou, et a/ (2023) demonstrated that using digital tools for
brainstorming can help pre-service teachers better organise their thoughts, collaborate
asynchronously, and refine their ideas with the help of online resources. This approach aligns

with the growing emphasis on digital literacy and competency in modern education.

Demonstrations are an instructional strategy the lecturer uses to prepare basic technology pre-

service teachers to teach in the twenty-first century, as can be gathered in the excerpts below.

. you will learn about machine assemblage and graphical communication. Using
demonstrations requires a person to be familiar with the object and content knowledge. (P7

Lesson plan)

... demonstration is well suited as an instructional strategy for technical subjects to promote

spatial visualisation, identification and graphic communication (P1 lesson observation)

Demonstrations allow for the presentation of materials by showing the object, for example, a
car engine, and how to assemble it, so the process of assembling can be learned. In other words,
demonstrations combine explanation with handling or manipulating real things, materials and
equipment. So, basic technology pre-service teachers can also see and identify the engine's
components and know each part's function. This particular finding on the use of demonstrations
as an instructional strategy resonates with that Akinbobola and Iktde (2011) and Ramadhan and
Surya (2018), who assert using demonstrations as an instructional strategy is linked to the topic

and learning objectives, as well as familiarity with the demonstration tool and the related
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content knowledge. Demonstrations are used to concretise complex abstract concepts or
procedures and teach how to use the tools or procedures appropriately. For example, it would be
challenging to visualise and mentally section parts of the car engine without seeing the actual parts
and how the parts are assembled to function as a car engine. It is not possible to discuss the
assembly of the car engine theoretically. According to Upadhye and Madhe (2022),
demonstrations help students understand things that are difficult to visualise and are used to
explain various theoretical concepts. Furthermore, these scholars suggest that demonstration as
an instructional strategy improves students’ performance on practice, assignment, and
laboratory investigation examinations and enhances students’ understanding of concepts. It is
clear from the above discussion that demonstrations are a student-centred method of teaching

which promotes students’ active participation in learning.

Additionally, research by Raiyn (2016) supports the idea that demonstrations can enhance
learning by providing visual representations that align with verbal explanations, catering to
multiple learning styles. This multimodal approach ensures that students who may struggle
with purely theoretical instruction can benefit from the concrete, hands-on experiences that
demonstrations provide. Moreover, demonstrations can bridge the gap between theory and
practice, making abstract concepts more accessible and comprehensible. Bolt-Lee (2021) also
highlights that demonstrations can increase student engagement and motivation.
Demonstrations can make lessons more relevant and interesting by involving students in the
learning process and allowing them to see the real-world applications of their learning. This

relevance is crucial in keeping students motivated and invested in their learning journey.

Furthermore, demonstrations can serve as a valuable assessment tool. According to Al-
Samarraie and Hurmuzan (2018), observing students during demonstrations allows instructors
to assess their understanding and skills in real-time. This immediate feedback can help
educators promptly identify and address any misconceptions or gaps in knowledge. From the
above, it can be seen that demonstrations are a powerful instructional strategy that can
significantly enhance the learning experience for basic technology pre-service teachers. By
combining explanation with hands-on manipulation of materials, demonstrations make
complex concepts more understandable, promote active participation, and bridge the gap
between theory and practice. Demonstrations align with various scholars' findings, supporting
their effectiveness in improving student performance, engagement, and understanding of

concepts.
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Project-based learning (PBL) is utilised as an instructional strategy in training basic technology

pre-service teachers, as seen in the excerpts below.

In your project design, indicate what measures are taken to troubleshoot, problem solve,
critique and evaluate the design and what is innovative or creative about your design. Use

local materials to design and present your project. (P6 Lesson observation)

Design a task that uses project-based learning (P4 lesson plan)

From the above testimonies, it is visible that in Project Based Learning, the project is the
vehicle for teaching the critical knowledge and skills basic technology pre-service teachers
need to learn. The project contains and frames the curriculum and instruction. Students work
on a project over some time and engage in solving a real-world problem or answering a
complex question. Basic technology pre-service teachers must demonstrate their knowledge
and skills by creating and presenting the product and design to a seminar audience. Due to
Project Based Learning, basic technology pre-service teachers apply content knowledge and
develop critical thinking, problem-solving, evaluating, creativity, self-directed learning,
intrinsic motivation and communication skills. The above findings on project-based learning
are aligned with that of Edutopia (2014), who asserts that project-based learning is a dynamic
classroom approach in which students actively explore real-world problems and challenges and
acquire more profound knowledge. Also, scholars such as Alrajeh (2021), Cyprian (2014), and
Baysura et al. (2016) acknowledge Project Based Learning as an instructional strategy that can
be used to enable students to acquire twenty-first century skills. These scholars argued that if
pre-service teachers are to be effective at implementing Project Based Learning with their
students, they need repeated experiential exposure to the model in their university teacher

training programs.

Studies have identified the positive impact Project Based Learning had on students, including
increased design proficiency, improved confidence and willingness to approach challenges
(Gabuardi, 2021; Thomas, 2000), developed thinking skills (Anazifa & Djukri, 2017) and

interdisciplinary competence (Brassler & Dettmers, 2017).

The discussion method of instruction aims to get basic technology pre-service teachers to
practice the art of higher-order thinking skills that enable students to interpret, analyse, and

manipulate information about the course content material while communicating ideas.
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Plan a discussion on drawing different types of triangles. (P1 lesson objectives).

During this discussion, elaborate on your answer by using factual content knowledge (P1

Lesson observation)

Discussion is a valuable teaching technique for developing higher-order thinking skills,
enabling students to interpret, analyse, and manipulate information (Clements & Sarama,
2020). During the discussion, students explain their ideas and thoughts rather than merely
recount or recite memorised facts and details, as is visible in the excerpt above. During the
discussion, basic technology pre-service teachers are not passive recipients of information
transmitted from the lecturer. Instead, learners are active participants. As they interact during

the discussion, students construct an understanding of the topic.

The excerpts above show that lecturers model various instructional strategies to promote
twenty-first century skills among basic technology pre-service teachers in their practice. Basic
technology Pre-service teachers receive training on teaching complex ways of thinking,
educating lifelong learners, and embracing diversity with differentiated pedagogical practices,
as Breed (2019) suggested. Besides building the basic technology pre-service teachers’
knowledge base regarding twenty-first century skills, lecturers also use these skills in their

instructional practice, an essential reference for prospective teachers (Mestrinho & Cavadas,

2018).

The findings of this study are diametrical to those of Kalu-Uche et al. (2015) and Adegoke
(2017), who report that teaching remained highly expository and teacher-centred in Nigeria as
pre-service teachers are not exposed to instructional strategies that foster problem-solving,

brainstorming and critical thinking., rather they are exposed predominantly to lecture methods.

6.2.2. Instructional strategies for lesson planning

Learning how to plan for teaching is essential to a teacher’s work. It involves the design of
lessons and assessments and reflections or an analysis of the teaching regarding choices

concerning purposes (why?), content (what?), and methods (how?) both before and after

teaching. The excerpts below highlight how instructional strategy is used to develop pedagogy.
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... emphasise the need for a forecast, teaching plan... be guided by the curriculum,,, and check
what content must be covered before designing the lesson and planning activities, but all this

depends on the student's content knowledge. (P3 method lesson observation)

....build confidence, create an environment for support, critique and learning, skills like
classroom management, timing the pace of the lesson, and thinking about how the content could
be taught differently, lesson planning is about creativity and problem-solving (P6.: method

lesson plan objectives)

... drawing from the curriculum content...and aligning the assessment with the objectives, so
those objectives are achieved, choosing the correct teaching strategy, providing feedback on

lesson presentations, and allowing them to reflect (P4: method lesson observation)

.... this is a practical subject, this is a competency that must be developed in the lessons to have
demonstrations and hands-on activities... ... how to set up, maintain, and ensure safety in the

workshop. (P4: method lesson objective)

From the above excerpts, the intrinsic interconnected relational interplay between forecasting,
the curriculum, lesson objectives, content to be covered, assessments, and pedagogy gets
elucidated. Lecturers provide opportunities for pre-service teachers to develop their knowledge
and skills for planning lessons. Emphasis is placed on the need for forecasting during lesson
planning. The lecturer maintains that planning for a lesson demands much more than merely
preparing textbook content. Instead, planning lessons involves a complex and interrelated chain
of events and decisions about learning activities. The teacher identifies learning outcomes and
assessment standards in the planning process. The purpose of the lesson, learners' prior
knowledge, sources of information, methods of instruction or teaching strategies, appropriate
materials and resources needed, learners' activities, and assessment criteria. Thus, forecasting
is construed as a road map to guide the pre-service teacher on the content that needs to be
covered in a specific timeframe, the crafting of lesson objectives, the design of assessments

and ensuring that the teaching strategies chosen meet these goals effectively.

Moreover, it is explicitly articulated that assessments must be designed to measure whether the
objectives have been achieved. Also, the value of consulting the technology curriculum as the
guide for ascertaining teaching content comes to the fore. This strategic instructional guide will

ensure that the lesson content aligns with educational standards and learning objectives and
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that learners receive the required knowledge and skills. The value of the basic technology pre-
service teacher's good grasp of content knowledge is critical for lesson planning. Content
knowledge is integral to teaching and is needed to make effective instruction possible. For
example, limited knowledge of a particular topic can cause a teacher to be unable to define a
learner’s mistake and, therefore, fail to resolve this problem. Limited knowledge of the content
can cause teachers to be uncomfortable when using alternative materials or to use these tools
in a way that can cause learners to have incorrect ideas about the topic. These findings are
aligned with those of Sahin-Takin (2017) and Van der Merwe (2022), who contend that
forecasting is an integral part of lesson planning that should not be overlooked in initial teacher
training programmes as it impacts the content covered, the assessment designed and ultimately

learners’ academic performance especially in exit level examinations.

The excerpts above also show that the method lectures create an enabling atmosphere where
pre-service teachers feel supported. The method lectures foster confidence, support, and
critique among students. They are also enlightened about skills such as classroom management,
timing the pace of the lesson, and innovative teaching methods. Sanchez-Solarte (2019) also
notes that classroom management is one of the central elements of every teacher’s daily
professional experience. Thus, it must be part of any teacher training programme. Additionally,
lecturers underscore the practical nature of technical subjects and the need for pre-service
teachers to develop competencies in the management of technical workshops. Knowledge of
planning, organising, maintaining and managing a workshop lies at the heart of teaching
technical subjects, as this is where practical experiments, demonstration, project-based
learning, and problem-solving are carried out to transfer knowledge from concepts, principles,
and theories to tangible results that can be observed, measured, controlled and re-tested in
different conditions. Studies by Osuntuyi (2020) and Arun (2023) highlight the challenges
science and technology teachers encounter in procuring, maintaining and repairing faulty
laboratory apparatus, as well as maintaining safety in the laboratory. These scholars posit that
pre-service teachers should be trained to manage, set up, maintain, and design floor plans and

know about safety regulations and first aid as part of their day-to-day duties.

Pre-service teachers are encouraged to think outside the box to make lessons engaging and
effective. This means lesson planning is seen as a creative problem-solving process, linking it
to twenty-first century skills. By highlighting the above points in the lectures, it is visible that
attention is paid to how basic technology pre-service teacher plan lessons, present their lesson

and reflect on the feedback provided to improve their practice. The above findings resonate
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with that of Konig ef al. (2020) and Omotayo and Adeleke (2017), who contend that in teacher
education programs, pre-service teachers should be provided with opportunities to develop
their knowledge of and skills in planning, classroom management, development of appropriate
teaching and assessment strategies, workshop/laboratory management, have opportunities to

engage on reflective practice to improve planning and practice.

The method lectures are used by lecturers as an effective mechanism to simulate actual teaching
in the classroom to enable pre-service teachers to practice planning in a safe environment
(Karlstrom & Hamza, 2018). The method lectures are a preview that allows the basic
technology pre-service teacher to reason about theoretical aspects of teaching and to rehearse
and develop specific aspects of planning in an environment of reduced complexity. The method
lectures create opportunities for pre-service teachers to sharpen their skills, especially on
reflection based on the feedback received, before entering a more complex and uncertain

situation in teaching practice.

6.3. Conclusion

Teacher education programmes should prepare pre-service teachers to meet the demands of
twenty-first century education. The nature of pre-service teacher preparation concerning
promoting twenty-first century skills is thus dual-layered. It involves promoting pedagogical
and personal skills and the cultivation of twenty-first century skills in pre-service teachers,
while at the same time training them and giving them sufficient experience to be able to apply

the skills in classroom settings (Mestrinho & Cavadas, 2018).

Preparing pre-service teachers to teach twenty-first century skills requires their lecturers to
model twenty-first century skills in their teaching practice to develop student teachers’
knowledge base. Further, student teachers should be provided opportunities to put this new

knowledge into practice in real-life situations (Hékkinen et al. 2017).

This chapter responded to research question two: What instructional strategies do lecturers
employ when preparing basic technology pre-service teachers to teach in the twenty-first
century? Data from lesson observation and analysis of lesson plans were used to ascertain the
instructional strategies lecturers used when preparing pre-service teachers to teach in the
twenty-first century. The analysis showed that lecturers used two instructional strategies:

strategies to develop content knowledge and lesson planning.
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Instructional strategies for developing content knowledge include brainstorming,
demonstrations, project-based learning and discussion. In contrast, strategies used for lesson
planning highlight the intrinsic, interconnected, and interplay between forecasting, the
curriculum, lesson objectives, content to be covered, assessments and pedagogy. The above
findings resonate with those of scholars like Martinez (2022), Cuadra-Martinez, et al (2023),
Waren et al. (2015), and Rustique and Stam (2013), who assert that trainee teachers must be
exposed to instructional strategies that not only deliver content knowledge, but also prepare
students for teaching. In summary, preparing pre-service teachers for the twenty-first century
involves a comprehensive approach where lecturers model essential skills, and pre-service
teachers are given ample opportunities, to practice these skills in real-life contexts. This holistic
preparation ensures that future teachers are proficient in content knowledge and equipped with
the pedagogical and technological skills, necessary to thrive in modern educational

environments. The next chapter presents the findings of research question three.
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CHAPTER SEVEN
PRESENTATION OF FINDINGS AND DISCUSSION: RESEARCH QUESTION 3

7.1. Introduction

Lecturers play a crucial role in preparing pre-service teachers for applying twenty-first century
skills in the classroom. Besides building the pre-service teachers’ knowledge base concerning
twenty-first century skills, lecturers also use these skills in their pedagogical practice, an
essential reference for prospective teachers (Mestrinho & Cavadas, 2018). The previous chapter
focused on lecturers' instructional strategies when preparing basic technology pre- service
teachers to teach in the twenty-first century. This chapter provides insights into why lecturers
develop instructional strategies to prepare basic technology pre-service teachers to teach in the
twenty-first century the way they do. Data from the post-observation and focus group
interviews were used to answer research question three. First, the reasons lecturers use these
instructional strategies to prepare basic technology pre-service teachers to teach in the twenty-

first century are presented, followed by the conclusion.

7.2. Why do lecturers develop instructional strategies to prepare basic technology pre-

service teachers to teach in the twenty-first century the way they do?

To determine the answer to this research question, the participants were asked what encouraged
them to use the instructional strategies to prepare the pre-service students for the twenty-first
century. The responses are in three parts, presented first with map representation as shown in
Figure 7.1, the word cloud representation of their response as shown in Figure 7.2, and then

thematically.

As shown in Figure 7.1, the participants’ responses are divided into two parts. The question
posed was about motivation (When you decide to use instructional strategies in your teachings,
what informed your decision?), hence the responses are broadly divided into two parts, namely:
students and topic requirements. The participants’ responses that supported the fact that

students are their motivating factors are revealed in the following excerpts:
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Figure 7.1. Map representation of responses on motivation

What informed my decision on the strategies to use is the students. (P1: Interview)

What informed my decision to use the Instructional strategies is how to impact students’

knowledge. (P2: interview)

What informed my decision to use instructional strategies is the students. How to teach them

effectively. (P4. interview)

What informed my decision is how I can teach and impart appropriate and adequate

knowledge to the students. (P7. interview)

Apart from those who decide to use instructional strategies in their teaching because of
students, others motivational factor is the topic required, as revealed in the following

excerpts:
Practical activity involves the content and nature of the practical, the thinking skills that are
required. The definitions, as a lecturer, you need to define some content for the students. (P1:

interview)

The content of the lesson I am taking will determine which of the instructional strategies to

use (apply) in a particular class. (P3: interview)

The aspect of the course (lesson) will determine the instructional strategies that will be used.

(P5: interview)
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The nature of the lesson will inform my decision. Whether via teaching them the theoretical

aspect or manipulative aspect (practical). (P6: interview)

As Chapter 5 (section 5.2) mentioned, none of the seven participants attended a professional
development workshop to capacitate them to teach in the twenty-first century. According to
scholars such as Robb (2016), professional development is the cornerstone of any proposed
educational change, such as developing twenty-first-century skills among pre-service teachers.
Robb asserts that if lecturers learn twenty-first century skills and instructional strategies, they
will have a teacher-centred experience that can be brought into the pre-service training
programme. The excerpts below shed insights into why lecturers develop instructional
strategies to prepare basic technology pre-service teachers to teach in the twenty-first century

the way they do.

The design process undergirds all teaching in technology subjects. The design process
foregrounds problem-solving, critical thinking, evaluation, and creativity, essential twenty-
first century skills. So, it is natural for us to promote these skills in pre-service technology
teachers. This is a part and parcel of technology education it is an integral part of our

pedagogy. (P2:Post-observation interview)

Even though there was no professional development for us to prepare pre-service teachers to
teach in the twenty-first century, I took it upon myself to read about the P21 framework and
integrate these skills in my teaching and design of lessons and assessments. (P6: Focus group

interview)

We do not have much support at an institutional level, and we lack funds and up-to-date ICT
resources, but we, as a team of technology lecturers, have our learning community to improve

our skills and share best practices. (P6: Post-observation interview)

...liaising with industry and colleagues from other institutions to ensure that our teaching and
assessments are pitched appropriately so that our pre-service teachers are well-equipped to

teach technology at their future schools (P1: focus group interview).

The excerpts present a multifaceted view of the challenges and approaches in teaching
technology subjects, mainly focusing on the design process, twenty-first century skills,

professional development, and institutional support.
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The design process is central to teaching technology, emphasising the development of critical
twenty-first century skills. This process involves a structured approach to solving problems,
fostering creativity, and enabling critical evaluation. It comprises the following stages:
identifying the problem, brainstorming design solutions, creative idea generation, evaluating
and critiquing the product design, investigating/researching, creating a product, re-design,
applying and communicating graphically (Ohemeng-Appiah, 2021). As such, involving basic
technology pre-service teachers in the design process as an instructional strategy and a form of
assessment means that quintessential learning and innovation skills and life and career skills
are developed. Lecturers using the design process as a platform for all teaching and learning in
technology subjects allow pre-service teachers to be better equipped to teach and apply these
essential skills in their future classrooms. This finding concurs with that of Singh-Pillay and
Ohemeng-Appiah (2016), Lin (2021) and Mavengere et a/ (2021), which emphasise that all
teaching in technology depends on the design process. The focus on problem-solving and
critical thinking prepares students to tackle real-world challenges, making the design process a
cornerstone of effective technology education. The design aspect of the process encourages

students to be creative and learn from failures (Carroll, 2015).

Lecturers realise the dire need to promote twenty-first century skills in pre-service teachers as
crucial for their development and future teaching careers. By embedding these skills into the
curriculum, lecturers ensure that future teachers can effectively integrate them into their

teaching practices, preparing their students for the demands of the modern world.

7.2.1 Institutional support to prepare pre-service teachers for the twenty-first century

A question was posed to the participants to understand how the institution supported them in
using instructional strategies to prepare pre-service teachers in basic technology for the twenty-
first century. Their transcribed responses were first analysed with the Orange data mining tool
to get the word cloud representation of the contents and then manually, get their actual

responses. The word cloud of responses is presented in Figure 7.2.
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Figure 7.3. Word cloud representation of responses on institutional support

As shown in Figure 7.2, the most prevalent words in the participants' responses are institution,
equipment, tools, students, technology, instructional materials, workshop, training, and
machines. The question posed was about the kind of support available at the institution to
support the lecturers’ preparation of pre-service teachers for the twenty-first century. Other
than these, a manual study of the transcribed responses shows that the institutional support is
inadequate to support the lecturers’ preparation of the pre-service teachers for the twenty-first

century as presented in the following excerpts:

.... there is a need for upgrading and in-service training, capacity building, and training the
trainers. You cannot give what you don’t have. Tell me the quality of the students and I will tell
you the quality of the teachers. The quality of the teacher determines the output of the students-
constant upgrading of the staff and the facilities. (P1: post-observation interviews)

...the institution should provide well-equipped and modern workshops, this will enable
students to have sound practical knowledge. Industrial visits should be a regular exercise
for the students, to have real practical experience. (P2: post-observation interview)

The support in terms of training of lecturers, provision of equipment, tools and instructional
materials for teaching and learning should be improved. (P3: post-observation interview)
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...but we need the latest type (equipment, machine, and tools). By utilising modern
equipment to teach the students, they can learn faster and better, than ordinary lectures,
hence, preparing the pre-service teachers for the twenty-first century. (P4: post-
observation interview)

...workshops and multi-media centre, are inadequate to prepare the students for the twenty-
first century. Also, the institution should provide a constant power supply to operate the
equipment. (P5:post-observation interview)

...workshops for various units; with equipment and tools for teaching, but the equipment is
not the modern ones. Also, there is a need for professional development for us to prepare
pre-service teachers to teach in the twenty-first century. (P6: post-observation interview)

The institution needs to send the lecturers and other staff for regular staff development
training, to update our knowledge on the latest instructional strategies and how to teach
the students, effectively. (P7: post-observation interview)

The lack of formal professional development opportunities, institutional support, and resources
presents a significant challenge for lecturers. The excerpts highlight the struggles faced by
lecturers due to limited institutional support and outdated ICT resources. However, subtly, the
lecturers’ agency and professional capital get illuminated via the excerpts. Lecturers could
embark on proactive measures, such as forming a professional learning community to create a
safe space to share best practices and learn from each other. In the process, their collegiality
and agentic actions allow lifelong learning, sustainable ties, and strategies to mitigate the
challenges they encounter. The collegiality among these lecturers allow them to exercise their
collective agency to address the gaps in their teaching capabilities. This collective agency
bridges the divide between the lack of institutional support and professional development and
skills needed to prepare basic technology pre-service teachers to teach in the twenty-first
century. The finding of this study ties in with that of Singh-Pillay and Samuel's (2017) study,
which sees agency as an emergent phenomenon of the ecological context through which it is

enacted, in this instance the lack of institutional support and professional development.

Also explicit in the above excerpts are the lecturers' commitment to their professional growth
and motivation to learn. The individual's effort to learn about the P21 framework and

incorporate it into teaching practices demonstrates resilience and a commitment to continuous
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improvement. This self-driven approach highlights the importance of lifelong learning and

adaptability in the face of professional development gaps.

Collaboration with industry and other educational institutions is essential for aligning teaching
practices with current standards and expectations. Educators can stay informed about the latest
developments by engaging with industry professionals and colleagues and ensuring that their
teaching methods and assessments remain relevant and practical. This collaborative approach
helps bridge the gap between academic learning and real-world applications, benefiting pre-

service teachers and future students.

The excerpts underscore the importance of the design process in technology education, the need
to promote twenty-first century skills, and the challenges posed by limited professional
development and institutional support. Despite these challenges, proactive self-education, the
formation of learning communities, and collaboration with industry and other institutions
provide viable solutions for educators. By leveraging these strategies, technology educators
can continue to deliver high-quality education and prepare pre-service teachers for the demands

of the modern world.

7.3. Conclusion

This chapter responded to research question three: Why do lecturers develop instructional
strategies to prepare basic technology pre-service teachers to teach in the twenty-first century
the way they do? Data from the post-observation interviews and focus group interviews were
used to answer research question three. The findings reveal that the design process is used to
undergird all lesson and assessment designs in technology subjects. The design process
promotes the development of critical twenty-first century skills in basic technology pre-service
teachers. The lack of institutional support and professional development initiates lectures’
agency and professional capital to forge collegial ties, form professional learning communities
and partnerships with industries to share best practices, engage in lifelong learning, and ensure
that basic technology pre-service teachers are equipped with the relevant skills to teach in the

twenty-first century. The last chapter presents the recommendations of the study.

97



CHAPTER EIGHT
CONCLUSION AND RECOMMENDATIONS

8.1. Introduction

Teachers and their training are at the heart of developing twenty-first century skills (Darling-
Hammond & Oakes, 2019). Therefore, teachers must reassess and modify their teaching
strategies to help students develop the necessary skills for the twenty-first century, ensuring
they are prepared for further education and job market demands. This study explored
Technology lecturers’ instructional strategies to prepare basic technology pre-service teachers
for twenty-first-century teaching at a Nigerian university. The qualitative study responded to
the following three research questions:

1. Which twenty-first century skills do lecturers foreground in their teaching?

2. What instructional strategies do lecturers employ when preparing basic technology pre-
service teachers to teach in the twenty-first century?

3. Why do lecturers use these instructional strategies to prepare basic technology pre-service

teachers to teach in the twenty-first century, the way they do?
Data was generated via observation, post-observation interviews, document analysis and focus

group interviews. This chapter reviews the findings, recommendations and conclusions of the

qualitative study.
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8.2. Summary of research findings

In this section, a summary of the results for each research question is provided in a table, as

shown in Table 8.1 below.

Table 8.1. The highlight of the research findings

RESEARCH QUESTION OVERALL FINDING
Problem-solving,
Critical thinking,
1. Which 21st-century skills do o
. . Application,
lecturers foreground in their o
. Creativity,
teaching
Design thinking,
Graphic communication
2. What instructional strategies do Brainstorming
lecturers employ when preparing Demonstrations
basic technology pre-service Guided discovery

teachers to teach in the twenty-first | Project-based learning
century? Discussion

Lesson planning

3. Why do lecturers use these . .
‘ ‘ _ The design process undergirds technology
instructional strategies to prepare .
teaching and assessment
basic technology pre-service
Lack of institutional resources
teachers to teach in the twenty-first
Lack of professional development
century the way they do?
Lecturer agency

Table 8.1 highlights the overall findings of the study. The skills lecturers foreground in the
training of basic technology pre-service teachers are problem-solving, critical thinking,
application, creativity, design thinking and graphic communication. The findings of research

question one reveal that lecturers ignore collaboration skills, teamwork and digital skills.

The instructional strategies that lecturers model when preparing basic technology pre-service
teachers to teach in the twenty-first century include brainstorming, demonstrations, guided

discovery, project-based learning, discussion, and lesson planning.
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The reasons why lecturers employ the above-mentioned instructional strategies to prepare
basic technology pre-service teachers to teach in the twenty-first century include, the design
process undergirding all teaching and assessment in technology subjects, lack of institutional
resources such as Information and Communication Technology (ICT), lack of professional

development and lecturers' agency.

8.3. Discussion on the use of the conceptual framework

The above finding is consistent with Toro's (2019) research, which states that business
leaders are increasingly asking education institutions to develop problem-solving, critical

thinking, and communication skills, often called twenty-first century skills.

Since this study explored technology lecturers' instructional strategies to prepare basic
technology pre-service teachers for twenty-first-century teaching, it drew on all four aspects

of the P21 framework during the observation of lessons and interviews.

While the framework is a blend of content knowledge, specific skills, expertise, and literacies
developed within a school/institution ecosystem, the analysis of the lessons observed and the
post-observation interviews, highlighted that the P21 framework does not cater for teacher
agency. Teacher agency refers to the capacity of teachers to act purposefully, to find solutions
to the challenges they face, and to direct their professional growth. In this study, the school is
construed as an ecosystem, where teaching and learning unfold. Singh-Pillay and Samuel’s
(2017) notion of ecological agency is embraced into the P21 framework to form the conceptual

framework of this study, as depicted in Figure 8.1 below.
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Figure 8.1. The conceptual framework for this study

These scholars see agency as an emergent phenomenon of the ecological context through which
it is enacted (institutional ecology). This means people have agency in response to a particular
context to cope with, overcome, or survive the harsh contextual factor. The agency will,
therefore, invariably result from the interplay of individual efforts, available resources, and
contextual and structural factors as they coalesce in particular and unique situations. It is an
embedded process of engagement influenced by the teachers’ past, orientated towards the
future, and engaged with the present. The above notion of agency illuminates that agency does
not come from anywhere but builds upon past achievements, understandings and patterns of
action. This above conceptual framework, which includes teacher agency to the P21

framework, is the knowledge contribution of this study.

8.4. Recommendation

Based on the findings of this study, the following recommendations are made:

8.4.1. Recommendations for University Teacher Education Departments for Resources

The study recommends that the University provide adequate attention and necessary support
by providing relevant resources for teaching and learning technical subjects within the Teacher

Training Programme. For example, the provision of digital technologies for simulations.
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8.4.2. Recommendations for continuous professional development of university technology

Lecturers

The findings of this study reveal that the lecturers sampled did not receive any professional
development in preparing pre-service teachers to teach in the twenty-first century. To keep

abreast with teaching and learning innovation, professional development is vital for lecturers.

8.4.3. Recommendation for further studies

The literature review revealed a paucity of research relating to the training of pre-service
teachers to teach in the twenty-first century in Nigeria. Therefore, it is recommended that other
studies that relate to this study be conducted in different locations or institutions within the
Nigerian context. Findings from different institutions on training pre-service teachers, to teach
in the twenty-first century can then be fused, to create a comprehensive curriculum for training

pre-service teachers at Nigerian institutions.

8.5. Limitations of the study

The findings of this case study could not be generalised to other teacher education
institutions, for the training of pre-service teachers. Instead, there would be a need for further
studies to validate the findings of this study to be carried out in other teacher training
institutions in Nigeria using a similar population. The trustworthiness of this study is

enhanced using various methods.
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APPENDIX 5: Post-observation interview questions:

Interview (Questions)

A

10.

11.

12.

13.

14.

15.

What instructional strategies do use in preparing the Basic technology pre-service
teacher for twenty-first century teaching?

Which of these instructional strategies do you use in your lecture?

How frequently are these instructional strategies used?

When do you use these instructional strategies?

How confident are you in using these instructional strategies in your teaching?

What type of training did you receive for the instructional strategies you use and those
needed to prepare pre-service teachers for the twenty-first century?

How competent do you perceive yourself to select and use various instructional
strategies to support teaching and learning?

How do you implement these instructional strategies across the curriculum?

When you decide to use instructional strategies in your teaching, what informs your
decision?

Have you been trained to use the instructional strategies? For how long? What type of
training did you receive?

Does the use of instructional strategies enhance teaching /learning in your lesson and
the training of pre-service teachers?

What are your views on the use of instructional strategies in the Basic technology
lecture room?

Do you collaborate with colleagues when planning your teaching strategy? Please
elaborate

What kind /type of support is available at this institution to support your preparation
of pre-service teachers for the twenty-first century?

How has your pedagogy changed since preparing pre-service teachers for the twenty-
first century?
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APPENDIX 6: Observation Scheduler

Factor observed

PN R

—_ = = = \O
W= O

14.
15

16.
17.

18.
19.

20.
21.

Orientation to teaching Basic technology

Process

Rigour

Pre-service teacher activities

Lecture venue

Objectives/learning outcome for lesson

What Instructional strategies were used

To what extent do the Instructional strategies used support lesson objectives?
Frequency of use

. How are they linked to content?

. When are they used?

. Why are they used in this way?

. What scheme was employed to assessing learning in terms of the use of Instructional

strategies?
How effective is the Instructional strategies at achieving the main lesson objective(s)?

. How good is the instructional strategies used at encouraging creativity and collaborative

learning?
Does the activity fit within the timetable?
To what extent does it support problem-solving/critical thinking?
How appropriate are the explanations for the level of your intended group?
Knowledge of curriculum (Vertical or Horizontal)
Knowledge of Basic technology pre-service teachers
Misconception
Learning difficulties
Learning styles
Motivation
Needs
Background
Assessments: types of assessment
Materials and resources.
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APPENDIX 7: Lesson Plan (P1)

Appendix 7: Lesson plan.

The following schedule was used during the observation of the enactment of the Technology Education

curriculum at a Nigerian university:

Contextual Information

Practising lecturer Participant 1 (P1)

Date 22/08/23

Course Title Technical Drawing 1 (TCD 121)
Topic Construction of lines, angles, triangles
Location AB University, Lagos. Nigeria.

Factor observed

Researcher comment

Orientation to teaching Technical Drawing
Process

Rigor

Strategies used activities

The orientation to teaching basic technology was focused on
providing students with the skills and knowledge necessary tq
understand and apply basic technology concepts and principles. This
includes developing students' problem-solving and critical-thinking
skills, as well as their ability to work collaboratively and creatively.

The content was challenging and not too difficult for the learners tq
understand. The learners were provided with scaffolding which
enabled them to start learning by breaking down the lesson intg
smaller units from the complex concepts. In the teaching of the
triangle, for example, the teacher first introduced the basic definition
then provided practice of constructing triangles, and then allowed the
learners to solve problems that involve the construction of angles and
triangles.

The lecturer employed a combination of lecture, questioning,
brainstorming, demonstration methods, and hands-on activities, and
cooperative learning as instructional strategies.

Objectives/learning outcome for the lesson:

How do these relate to the intended
curriculum?

At the end of the lesson, the learners should be able to:

1. Construct different angles (90, 60, 45, 30, 120, etc.) using a
compass

2. Construct different triangles (scalene, isosceles, equilateral,

etc.) using a compass

State the characteristics of different triangles

Construct a circle given a radius

Construct a circle inside the triangle

Construct a circle outside the triangle.

ANl

The skills and competencies in the objectives are foundational in
geometry. They are highly relevant to the Technology education
curriculum in Nigerian universities as these geometric constructiong
form the basis for more complex technology concepts that students
will encounter in their studies.
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Content: type of content?
Elaboration of content
Topic

Depth of topic beyond
curriculum goals?

Breath beyond intended goals

the

intended

Practical demonstration

Construction of lines, angles, triangles

Exploring the depth of these geometric constructions beyond the
intended curriculum goals leads to a richer understanding and
application in various advanced fields such as building drawing,
Engineering Graphics and Drawing (EGD), etc.

By delving deeper into these topics, students can develop a more
comprehensive skill set that prepares them for cutting-edge research
and innovation in Technology Education. This approach enhances
their technical abilities but, fosters critical thinking and problem-
solving skills.

Instructional strategy used

The lecturer employed a combination of lecture, questioning,
brainstorming, demonstration methods, and using hands-on activities
and cooperative learning as instructional strategies

Knowledge of curriculum
Vertical

Horizontal

The knowledge of the curriculum for the construction of lines,
angles, triangles, and triangles in a circle is primarily horizontal.
The curriculum focuses on teaching students the specific skills and
knowledge needed to construct these shapes. This includes
understanding the concepts of lines, angles, and triangles, and being
able to apply these concepts to construct shapes. There is also some
vertical knowledge, in that students need to have a basic
understanding of geometry to understand the topic. However, the
overall focus is on horizontal knowledge and skills development.

Knowledge of subject
Learning difficulties
Learning styles
Motivation

Needs

Background

In constructing angles and triangles in Technical Drawing you can
measure the angles straightaway is one of the major misconceptions
in constructing lines and angles.

Learners experienced difficulty in understanding the different types
of triangles, such as equilateral, isosceles, and scalene triangles and
the relationship between angles and lines.

There were varieties of different learning styles that were used.
The visual-spatial learning style which involves using images,
pictures, and diagrams to represent the concepts. Another learning
style used was the auditory-sequential, which involves learning
through listening to and repeating information. Another learning
style was tactile-kinesthetic, which involves learning through
hands-on activities and movement. Finally, there was the use of the
intrapersonal learning style, which involves learning through
reflection and introspection.

The lecturer used recognition for achievement during the delivery of
instruction to motivate the learners.

Learners needed appropriate scaffolding, clear and concise
explanations so that students can understand the concepts being
taught and adequate practice, so that students can master the
concepts.
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The lecturer introduced the topics by providing some background
knowledge and understanding explaining the basic geometry
concepts such as points, lines, angles, and shapes.

Assessments: types of assessment

The formative assessment was used to identify areas of confusion
and address misconceptions. This was done through questioning,
observation, or other methods. Secondly, the summative assessment
will be used to evaluate the student’s learning after they had
completed the unit. These assessments will take the form of tests,
projects, or other activities.

Materials and resources

what is available and used

-Ruler

- Pencils

- Compass

- Whiteboard and Markers

- Chart paper or poster board
Books:

“Technical Drawing for School Certificate and GCE” — by G.N.
Green.

“Engineering Drawing with worked examples” — by Parker, M.A.,
and Pickup, F.
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Appendix 8: Lesson plan

The following schedule was used during the observation of the enactment of the Technology Education

curriculum at a Nigerian university:

Contextual Information

Practising lecturer Participant 2 (P2)

Date 22/08/23

Course title Industrial Safety: ITE 121
Topic Introduction Industrial Safety
Location AB University, Lagos. Nigeria.

Factor observed

Researcher comment

Orientation to  teaching Introduction
Industrial Safety

Process
Rigor

Strategies used activities

This subject is to equip students with the knowledge and skills they
need to work with machines and equipment safely. With that in mind
the orientation focuses on safety and how to stay safe while working
with machines.

- Identify the learning objectives for the lesson.

- Select appropriate instructional strategies and materials.

- Plan activities and assessments that align with the objectives.
- Execute the lesson and assess student understanding.

- Evaluate the effectiveness of the lesson and make adjustments as
needed.

The rigor was high enough to challenge and engage students. The
lecturer struck a balance between making the material too easy or tog
difficult and adjusting the rigor as needed based on student
performance.

The instructional strategies used by the lecturer were the Lecture
method, questioning, and blended learning.

Objectives/learning outcome for the lesson:

How do these relate to the intended
curriculum?

At the end of the course, students will be able to:

1. Define industrial safety,

2. State the importance of industrial safety in the workplace,
3. State its impact on workers, organisation & community,

4. State the different safety hazards and how to avoid them

The learning objectives on industrial safety are highly relevant to
the Electrical/Electronics curriculum in Nigerian universities. They
ensure students understand the critical importance of safety in
preventing accidents and protecting workers. By defining industrial
safety, recognizing its significance in the workplace, and
understanding its impact on workers, organizations, and
communities, students are better prepared to foster a safe working
environment. Additionally, identifying various safety hazards and
learning how to avoid them equips students with the necessary
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skills to handle electrical and electronic systems safely, ultimately
enhancing their technical proficiency and professional readiness.

Content: type of content?
Elaboration of content
Topic

Depth of topic beyond
curriculum goals?

Breath beyond intended goals

the

intended

Notes/Practical demonstration

Introduction Industrial Safety Exploring the depth of these geometric
constructions beyond the intended curriculum goals leads to a richer|
understanding and application in various advanced fields such as
building drawing, Engineering Graphics and Drawing (EGD), etc.

Exploring industrial safety in greater depth within the
Electrical/Electronic curriculum can involve advanced topics such
as risk assessment methodologies, safety management systems, and
the integration of safety engineering principles. Students could
delve into case studies of industrial accidents to understand root
causes and preventive measures. Additionally, they could learn
about the latest safety technologies and innovations, such as smart
sensors and automation systems that enhance workplace safety.

Broadening the scope of industrial safety includes:

Interdisciplinary approaches, such as the impact of safety practices
on environmental sustainability and public health. Students could
explore the legal and regulatory frameworks governing industrial
safety globally, comparing them with local standards. Another area
could be the economic implications of safety investments,
analyzing cost-benefit scenarios. Furthermore, incorporating soft
skills like communication and leadership in safety training can
prepare students to advocate for and implement safety practices
effectively in diverse workplace settings.

Instructional strategy used

The instructional strategies used by the lecturer were the Lecture
method, questioning, and blended learning.

Knowledge of curriculum
Vertical

Horizontal

There is both horizontal and vertical knowledge of the curriculum
that is needed. The horizontal knowledge includes an understanding
of the basics of safety, such as the importance of following safety
procedures, how to identify and assess hazards, and how to respond
to emergencies. The vertical knowledge includes specific knowledge
about the hazards that occur in an industrial setting and how to
prevent and mitigate them. Both types of knowledge are important
for a comprehensive understanding of industrial safety.

Knowledge of the subject
Learning difficulties
Learning styles
Motivation

Needs

Background

A few misconceptions arose when teaching introduction to industrial
safety. One misconception is that safety is only important in high
risk industries. In reality, all workplaces have some level of risk and
all employees should be aware of basic safety practices. Another
misconception is that safety is only about physical safety. In reality
safety also includes psychological, emotional, and social well-being.

Some learning difficulties arose during the teaching. One difficulty
was that the concepts were abstract and difficult to understand
Another difficulty was that many students lacked prior experience
with workplace safety, so they may not be able to relate the concepts
to their own lives. The students had a hard time staying engaged.
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The main learning styles that were used include visual and auditory
Visual learners learn best by seeing information, such as through
charts, diagrams, and other images. Auditory learners learn best by
hearing information, such as through lectures or discussions. Thes¢
styles were incorporated into the course to ensure that all students
have the opportunity to learn in the way that works best for them.

The lecturer used rewards or recognition for achievement during the
delivery of instruction to motivate the learners.

These include physical needs, such as a comfortable learning
environment and adequate resources. There are also cognitive needs
such as clear and understandable instruction. Finally, there arg
affective needs, such as a sense of belonging and positive
reinforcement. The lecturer was able to fulfill these needs whilg
delivering his teachings.

The lecturer provided background notes for industrial safety
important context and information about the topic. They included a
brief history of safety practices in the workplace, an overview of
current safety regulations and standards, and an explanation of
common hazards and risks. Additionally, the background notes
contained case studies of past incidents and accidents, and
information about how to prevent similar incidents from occurring in
the future.

Assessments: types of assessment

The lecturer used various assessment methods to gauge the students
comprehension of the material. These include quizzes and questions
Additionally, the lecturer used observation and questioning to assess
the student’s understanding of the material. The assessment wag
designed to measure the student’s understanding of the key concepts
and to identify any areas that need further instruction. Summative
assessments at the end of the lesson were also given, such as tests
essays, and projects.

Materials and resources

what is available and used

Textbooks: i) “Introduction to Safety Engineering” by S.O
Agunbiade, published by the Federal Institute of Industrial Research
Oshodi (FIIRO).

i1) “Industrial Safety” by H.I. Amaku, published by Spectrum Books
Limited. Videos,
2. Videos
11. Handouts,
12. Worksheets,
13. Case studies
14. Safety data sheets, and

15. Safety equipment.
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Appendix 9: Lesson plan

The following schedule was used during the observation of the enactment of the Technology Education

curriculum at a Nigerian university:

Contextual Information

Practising lecturer Participant 3 (P3)

Date 23/08/23

Course Title Workshop Practice

Topic Safety in the Workshop
Location AB University, Lagos. Nigeria.

Factor observed

Researcher comment

Orientation to  teaching Introduction
Industrial Safety

Process
Rigor

Strategies used activities

By teaching students about safety in the workshop, they will be better
equipped to handle the challenges and risks that come with working
with technology.

-identifies the learning objectives for the lesson.

-creates a lesson plan that incorporates different teaching methods|
and strategies.

-delivers the lesson and engages with students.
-assesses the student’s understanding and provides feedback.

The lecturer has a strong knowledge of the safety protocols that are
in place to mitigate these hazards and he communicates these clearly
and effectively to students.

The instructional strategies used include the lecture method,
questioning, and blended learning.

Objectives/learning outcome for the lesson:

How do these relate to the intended
curriculum?

At the end of the lesson, students should be able to:

Define safety,

State the causes of accidents in the workshop,

Describe a good workshop planning & layout.

State the importance of safety in the workplace,

Identify potential safety hazards

State proper safety procedures when using equipment in a
workshop.

ouhkwnNeE

These learning objectives are crucial for Electrical/Electronics
students in Nigerian universities, as they emphasize the importance
of safety in the workshop. By defining safety, identifying causes of
accidents, and understanding good workshop planning and layout,
students can create a safer working environment. Recognizing
potential hazards and adhering to proper safety procedures when
using equipment ensures that students are well-prepared to handle
electrical and electronic systems safely, ultimately enhancing their
technical skills and fostering a strong safety culture in their

professional careers.
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Content: type of content?
Elaboration of content
Topic

Depth of topic beyond
curriculum goals?

Breath beyond intended goals

the

intended

Notes/Practical demonstration

Safety in the Workshop

Exploring safety in the workshop more deeply can involve
advanced topics such as ergonomic design principles, which aim to
reduce strain and injury. Students could study detailed risk
assessment techniques and learn to develop comprehensive safety
management plans. Additionally, they could investigate the latest
safety technologies, such as automated safety systems and loT-
based monitoring, which enhance workshop safety. Analyzing real-
world case studies of workshop accidents can provide insights into
the root causes and effective preventive measures.

Broadening the scope of workshop safety can include
interdisciplinary approaches, such as the environmental impact of
safety practices and the role of safety in sustainable development.
Students could explore global safety standards and compare them
with local regulations, gaining a broader perspective on safety
practices. Another area could be the economic implications of
safety investments, examining how safety improvements can lead to
cost savings and increased productivity. Incorporating soft skills
like teamwork and communication in safety training can also
prepare students to effectively promote and implement safety
measures in diverse workplace settings.

Instructional strategy used

The instructional strategies used include the lecture method,
questioning, and blended learning.

Knowledge of curriculum
Vertical

Horizontal

It’s important to have both vertical and horizontal knowledge
Students need to have a broad understanding of the different aspects
of safety, and they also need to have a deep understanding of the
specific safety procedures that are relevant to the workshop
environment. So, to effectively teach safety in the workshop, it’s
important to have a curriculum that incorporates both vertical and
horizontal knowledge.

Knowledge of the subject
Learning difficulties
Learning styles
Motivation

Needs

Background

Common misconceptions about safety can include thinking that
safety procedures are not important, or that safety is only necessary|
for certain types of equipment. Misconceptions can lead to dangerous
situations in the workshop, so it’s important to address them early on
To address these misconceptions, teachers can use a variety of
strategies, such as discussion, role-playing, and hands-on activities.

To address the learning difficulties, lecturers use a variety of
techniques, such as breaking down tasks into smaller steps, providing
frequent feedback, and using visual aids. Learning difficulties may
include a lack of focus, difficulty following instructions, and troublg
comprehending abstract concepts.

The learning styles utilized during classroom instruction include:
visual, auditory, and reading/writing.

The lecturer used the following motivation: setting clear goals
providing meaningful feedback, and using positive reinforcement
during questioning and answering sessions.
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One need is to understand the importance of safety and how it relates
to learners' safety and the safety of others in the workshop. Another
need is to understand how to follow safety procedures and use safety
equipment correctly. Finally, students need to have the confidence to
speak up if they see something unsafe happening in the workshop.

This background includes understanding the history of workplace]
safety, the evolution of safety laws and regulations, and the impact]
of safety on the economy and society. With this background
knowledge, students can understand the importance of safety and
how it relates to their lives.

Assessments: types of assessment

Several types of assessments are used in the classroom when teaching
safety in the workshop. For example, observational assessments arg
used to observe students’ behavior and actions while working in the
workshop. In addition, short tests were used to assess students]
understanding of safety concepts.

Materials and resources

what is available and used

- Fire extinguishers

- First aid kits

- Safety signs

- Whiteboard & marker.
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Appendix 10: Lesson plan (P4)

The following schedule was used during the observation of the enactment of the Technology Education

curriculum at a Nigerian university:

Contextual Information

Practising lecturer Participant 4 (P4)

Date 28/08/23

Course Title Building Technology (BUT 121)
Topic Principle of design and Foundation
Location AB University, Lagos. Nigeria.

Factor observed

Researcher comment

Orientation to teaching Principle of design
and Foundation

Process
Rigor

Strategies used activities

This topic, principle of design & foundation is aligned with the
overall goal of basic technology, which is to provide students with an
understanding of the fundamental principles and concepts of
technology. To achieve this goal, it is necessary to cover topics such
as design, materials, manufacturing processes, and quality control
This particular topic falls under the umbrella of design, which is 4
critical aspect of technology education.

-introducing students to the basic concepts and principles of design
It also involves providing them with opportunities to apply these
concepts in real-world situations. The lecturer introduced the topid
by stating the practical stages involved in the construction of 3
building: Clearing of plants, Recce survey (first visit to the site)
mapping out the site, discussion with the client, sketching the
building plan (based on the client’s needs),

-Providing opportunities for students to reflect on their learning and
receive feedback from the teacher. This process can be broken down
into several smaller steps, such as introducing the topic, providing
examples, and facilitating discussion.

The lecturer provides students with a thorough understanding of the
principles of design. This includes the theoretical understanding and
how these principles can be applied in real-world situations. The
topic is challenging enough to engage students and encourage them
to think critically.

The lecturer used demonstration, lecture methods, questioning and
project-based learning in teaching the students

Objectives/learning outcome for the lesson:

How do these relate to the intended
curriculum?

At the end of the lecture, students should be able to: -

1. State the process of design & foundation,

1i. Explain the difference between form and function in
design.

1. Define concrete & mortar.

iv. Explain the constituents & properties of concrete.

v. State the difference between mortal & concrete.

vi. Design a task that uses project-based learning

These learning objectives are essential for students in the Basic

Technology curriculum, as they provide a solid foundation in
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construction and materials science. By understanding the process of
design and foundation, students can apply these principles to
electrical installations and infrastructure projects. Explaining the
difference between form and function in design helps them
appreciate the balance between aesthetics and practicality. Defining
concrete and mortar, along with their constituents and properties,
equips students with the knowledge to select appropriate materials
for various applications. Finally, distinguishing between mortar and
concrete ensures they can choose the right material for specific
construction tasks, enhancing their technical proficiency and
practical skills. This is a practical course, competency must be
developed in the lessons, to have demonstrations and hands-on
activities. Also, to know how to set up, maintain, and ensure safety
in the workshop and site.

Content: type of content?
Elaboration of content
Topic

Depth of topic beyond

curriculum goals?

Breath beyond intended goals

the

intended

Notes/Practical demonstration
Principle of design and Foundation

Delving deeper into the topics of design and materials can involve
advanced concepts such as structural analysis and the principles of
sustainable design. Students could explore the latest innovations in
construction materials, such as high-performance concrete and eco-
friendly alternatives. Additionally, they could study the impact of
different environmental conditions on the properties and durability
of concrete and mortar. Advanced topics might also include the use
of computer-aided design (CAD) software for creating detailed
construction plans and simulations.

Broadening the scope can include interdisciplinary approaches,
such as the integration of electrical systems within building designs
and the role of materials in energy efficiency. Students could
explore global construction standards and practices, comparing
them with local regulations to gain a broader perspective. Another
area could be the economic and environmental implications of
material choices, examining how sustainable materials can reduce
costs and environmental impact. Incorporating project management
and teamwork skills in the curriculum can also prepare students to
effectively collaborate on complex construction projects.

Instructional strategy used

The lecturer used demonstration, lecture methods, questioning and
project-based learning in teaching the students

Knowledge of curriculum
Vertical

Horizontal

In the Basic Technology curriculum, vertical knowledge include
progressing from basic electrical principles to more complex topics
like circuit design, power systems, and advanced electronics.

Basic Technology curriculum, horizontal knowledge include
understanding how electrical principles apply to other fields such as
mechanical engineering, computer science, and industrial safety.
This interdisciplinary approach helps students see the connections
between different areas of study and apply their knowledge in

diverse contexts.
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Knowledge of the subject
Learning difficulties
Learning styles
Motivation

Needs

Background

-The belief that design is only about aesthetics
- The belief that technology is only about using computer
- The belief that design and technology are separate subjects.

One potential difficulty is the practical nature of the subject. This
means that students may struggle to grasp the concepts and make
connections with real-world experience. Another potential difficulty
is the technical nature of the subject. This means that students may|
struggle to understand the technical language and concepts used in
the curriculum

The learning styles employed for this teaching included:

- Visual learning: This involves using images, charts, and diagrams
to teach the material.

- Kinesthetic learning: This involves hands-on activities and

experiments to teach the material.

- Auditory learning: This involves listening to and discussing the
material.

- Reading/writing learning: This involves reading texts and writing

about the material.

- Provided positive reinforcement and feedback.

- Gave them opportunities to be creative and innovative.

- Encouraged collaboration and discussion.

Understanding the historical and cultural context of the subject.
- Learning about the different types of design and technology.

- Developing problem-solving skills.

The lecturer made the subject relevant to the learners' lives and future
careers.
- Used examples and applications that are interesting and meaningful
to them.

The lecturer gave us some notes about the topic being discussed. The
historical background of building construction

Assessments: types of assessment

- Observation: This involves observing students as they work on
projects and complete assignments.

- Tests and quizzes: These were given during the lesson as formative
assessments and used to measure student knowledge.

- Self-assessment: This involves having students.

Materials and resources

what is available and used

- Books and articles on design and technology.

- Physical materials, building materials: cement, sand & coarse
aggregate (granite or gravel).

- Project-based materials, such as materials for building models or
prototypes.

- Real-world examples and case studies.
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Appendix 11: Lesson plan (P5)

The following schedule was used during the observation of the enactment of the Technology Education

curriculum at a Nigerian university:

Contextual Information

Practising lecturer Participant 5 (P5)

Date

Course Title Introduction to Vocational and Technical Education
Topic Characteristics of Vocational & Technical Education
Location AB University, Lagos. Nigeria.

Factor observed

Researcher comment

Orientation to teaching Principle of design
and Foundation

Process
Rigor

Strategies used activities

The orientation of the topic "characteristics of vocational education'
to basic technology is primarily in the context of the importance of
technical skills and knowledge in vocational education. Basig
technology includes a wide range of skills and knowledge that are
necessary for success in vocational education, such as computer
literacy, basic math and science skills, and hands-on learning. -
identify the learning objectives for the lesson.

-Identification of learning objectives

- Development of instructional materials
- Implementation of instruction

- Evaluation of learning

The "rigour" involved in teaching "characteristics of vocational
education" is primarily related to the depth and breadth of the
knowledge and skills that are required for success in vocational
education. This means that students need to have a thorough
understanding of the material, and be able to apply it in real-world
situations. In addition, they need to be able to demonstrate
proficiency in a variety of skills and techniques that are relevant tqg
the field.

The instructional strategies used by the lecturer includes lecture,
brainstorming, and cooperative learning in her teaching

Objectives/learning outcome for the lesson:

How do these relate to the intended
curriculum?

At the end of the lecture, the students should be able to:

1. define vocational education and vocational training,

il. state the differences between vocational education &
vocational training:

1. Differentiate between vocational education and
technical education.

iv. Identifying the components of vocational education.

V. Explaining the role of vocational education in society.

These learning objectives are essential for students to understand the
nuances of vocational education and training. By defining vocational

education and vocational training, students can grasp the
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foundational concepts. Differentiating between vocational education
and technical education helps clarify the focus of each type of
education—vocational education emphasizes hands-on skills for
specific jobs, while technical education delves into the scientifig
principles behind those jobsl. Identifying the components of
vocational education and explaining its role in society highlights itg
importance in workforce development and economic growth
Evaluating the effectiveness of specific vocational education
programs enables students to assess and improve these programs,
ensuring they meet industry needs and standards.

Content: type of content?
Elaboration of content
Topic

Depth of topic beyond
curriculum goals?

Breath beyond intended goals

the

intended

Notes

Characteristics of Vocational & Technical Education

Exploring vocational education and training in greater depth can
involve advanced topics such as the development of competency-
based education frameworks and the integration of industry
standards into curriculum design. Students could study the impact
of technological advancements on vocational training, such as the
use of virtual reality for skill development. Additionally, they could
analyze the effectiveness of different pedagogical approaches in
vocational education, such as project-based learning and
apprenticeships. Evaluating the long-term career outcomes of
vocational education graduates can provide insights into the
effectiveness of these programs.

Broadening the scope can include interdisciplinary approaches,
such as the role of vocational education in addressing social issues
like unemployment and economic inequality. Students could
explore global trends in vocational education and compare different
models of vocational training across countries. Another area could
be the integration of soft skills training, such as communication and
teamwork, into vocational programs to enhance employability.
Examining the relationship between vocational education and
lifelong learning can also provide a broader perspective on how
vocational training supports continuous professional development.

Instructional strategy used

The instructional strategies used by the lecturer includes lecture,
brainstorming, and cooperative learning in her teaching

Knowledge of curriculum
Vertical

Horizontal

In studying vocational education, vertical knowledge would start
with basic definitions and differences between vocational education
and training, then move on to more detailed studies of curriculum
design, pedagogical approaches, and program evaluation.

In studying vocational education, horizontal knowledge might
include understanding its role in society, the economic impact of
vocational training, and the integration of soft skills like
communication and teamwork. This interdisciplinary approach
helps students see the connections between different fields and
apply their knowledge in diverse contexts.
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Knowledge of the subject
Learning difficulties
Learning styles
Motivation

Needs

Background

Some possible misconceptions include the idea that vocational
education is only for people who are not academically inclined, or
that it is only for people who want to learn a specific trade. Other
misconceptions may include the idea that vocational education is nof
as rigorous as traditional education, or that it does not lead to well-
paying jobs

One possible difficulty is that the concepts and terminology used in
this subject can be complex and challenging to grasp.

Some of the different learning styles used by the lecturer include
visual, auditory, and kinesthetic learning styles.

- Recognition from peers or teachers.
- Rewards.

One need is for clear and concise information, as this can help tq
ensure that students understand the concepts being taught. Another
need is for practical and hands-on learning opportunities, as this can
help to reinforce the concepts being taught and make them morg
meaningful. Finally, pre-service teachers may need support and
feedback from instructors, as this can help to guide their learning and
ensure that they are on the right track

Vocational education focuses on the acquisition of practical skills
and knowledge that can be applied in a workplace. It can be acquired|
both in a non- traditional settings such as a trade school or
apprenticeship program. It also focuses on specific occupations or
industries.

Assessments: types of assessment

- True/False quiz

- A short answer/ Essay question
- A group activity or discussion
- Self-reflection.

Materials and resources

what is available and used

Textbooks: - "Vocational Education: Principles and Practice" by
J.0. Onyema, published by Lagos State University Press.

- "Vocational Education and Training in Nigeria" by K.O.
Odimegwu, published by University Press Plc.

- "Foundations of Vocational Education" by S.J. Olasanmi, published
by Associated Press of Nigeria Limited.

- "A Critical Analysis of Vocational Education in Nigeria" by . A.

Adeboye
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Appendix 12: Lesson plan (P6)

The following schedule was used during the observation of the enactment of the Technology Education
curriculum at a Nigerian university:

Contextual Information

Practising lecturer Participant 6 (P6)

Date 14/08/23

Course Title Woodwork

Topic Defects in timber

Location AB University, Lagos. Nigeria.

Factor observed

Researcher comment

Orientation to teaching Principle of
design and Foundation

Process
Rigor

Strategies used activities

This topic is oriented towards basic technology in a few ways. Firstly, the
topic involves understanding the different types of defects that can occur in
timber, and how these defects can affect the strength and durability of the
timber. Secondly, the topic involves understanding the methods used tq
detect and diagnose timber defects, as well as the methods used to prevent
or correct them. This all falls under the umbrella of basic technology, as it
relates to the understanding and use of tools and methods for working with
wood.

Introduce students to the different types of defects that can occur in timber,
and the different causes of these defects.

- explain how defects can affect the strength and durability of timber and the
potential consequences of leaving these defects unaddressed.

-explain how to detect and diagnose defects in timber, and how to correct or
prevent them

- ask questions and get feedback

This topic requires a good deal of rigour. However, the lecturer was able tq
adjust the rigor to the level of the students. Given that different defects can
occur in timber and a range of methods for addressing them. Students need
to have a solid understanding of the different types of defects, as well as the
methods for identifying and correcting them. In addition, this topic requires
students to have a good understanding of the science behind the defects
Students need to be able to identify and diagnose different types of defects
such as checks, shakes, splits, knots, and decay. They also need to be able tqg
determine the severity of each type of defect, and whether or not the defect
needs to be corrected. In addition, students need to be able to understand and
apply the various methods for correcting defects, including filling, patching|
trimming, and sealing,.

The lecturer used lecture methods, questioning demonstration, project-based
learning and blended learning to prepare Basic technology pre-service
teachers.

Objectives/learning outcome for the
lesson:

How do these relate to the intended
curriculum?

At the end of the lesson, the students should be able to:

i. State the meaning of defects in timber,

ii. Differentiate natural and artificial defects

iii. Explain the conversion of timber.

iv. Identify and describe the different types of defects in timber.
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V. Explain the causes of defects in timber.
These learning objectives are essential for students in the Technology
Education, as they provide a solid foundation in understanding materials and
their properties. By defining defects in timber and differentiating between
natural and artificial defects, students can better assess the quality and
suitability of materials for various applications. Explaining the conversion
of timber, helps them understand the processes involved in preparing timber
for use. Identifying and describing different types of defects, along with their
causes, equips students with the knowledge to prevent and address thesg
issues, ensuring the integrity and durability of their projects. Also, build
confidence, create an environment for support, critique and learning skills
like classroom management, timing the pace of the lesson, and thinking
about how the content could be taught differently, lesson planning is about
creativity and problem-solving.

Content: type of content?
Elaboration of content
Topic

Depth of topic beyond the intended
curriculum goals?

Breath beyond intended goals

Notes/Practical demonstration
Defects in timber

Exploring timber defects in greater depth can involve advanced topics such
as the microscopic analysis of wood structure to understand how defects
impact mechanical properties. Students could study the effects of various
environmental conditions on timber defects, such as humidity, temperature
and exposure to chemicals. Additionally, they could learn about advanced
techniques for detecting and repairing defects, including the use of non-
destructive testing methods and modern repair materials.

Broadening the scope can include interdisciplinary approaches, such as the
environmental impact of timber harvesting and processing, and the role of
sustainable forestry practices in reducing defects. Students could explorg
global standards and practices for timber quality, comparing them with local
regulations. Another area could be the economic implications of timber
defects, examining how defects affect the cost and availability of timber
products. Incorporating project management and teamwork skills in the
curriculum can also prepare students to effectively collaborate on projects
that involve timber and other materials.

Instructional strategy used

The lecturer used demonstration, lecture methods, questioning and project-
based learning in teaching the students

Knowledge of curriculum
Vertical

Horizontal

In the context of timber defects, vertical knowledge would start with basic
definitions and types of defects, then move on to more detailed studies of
causes, detection methods, and advanced repair techniques.

In studying timber defects, horizontal knowledge might include
understanding the environmental impact of timber harvesting, the
economic implications of defects, and the role of sustainable forestry
practices. This interdisciplinary approach helps students see the
connections between different fields and apply their knowledge in diverse
contexts.

138



Knowledge of the subject
Learning difficulties
Learning styles
Motivation

Needs

Background

1. All timbers are the same

ii. All timbers have the same defects

1. All defects are bad and should be avoided.
One difficulty may be the abstract nature of some aspects of this topic. Some
students cannot visualize and understand concepts like cell structure
moisture content, and drying rates. Another difficulty may be the technical
nature of the terminology used to describe defects, such as "compression
wood" and "cross-grain.

- Visual learning: This involves using images, charts, and diagrams to teach.

- Kinesthetic learning: This involves hands-on activities and experiments tqg
teach the material.

- Auditory learning: This involves listening to and discussing the material.

- Reading/writing learning: This involves reading texts and writing about
the material

One thing that motivated the students was the real-world relevance of thig
topic. Another motivating factor was the hands-on nature of this topic
Students can learn by doing, which can make the learning process more
engaging and meaningful.

Some students may need adaptations related to their physical ability, such as
modifications to equipment or materials. Others may need adaptations
related to their cognitive ability, such as visual aids or alternative
explanations. It's important for teachers to be aware of the needs of theit
students and to make appropriate adaptations to help them learn effectively.

The background of the topic "defects in timber" includes the history of
timber use, the biology of trees, and the different types of defects that can
occur in timber. Knowing this background information helps students to
better understand the topic and to make connections between different
concepts.

Assessments: types of assessment

Assessments: types of assessment
Both formal and informal assessments were used. Formal assessments
include tests that measure students' knowledge and understanding of specifig
concepts. Informal assessments included discussions and observations of
students as they work.

Materials and resources

what is available and used

- Images and photographs of different types of defects

- Samples of wood with different defects

- A video that shows the formation of defects in timber

- A timeline of the history of timber use

- Worksheets and activities that allow students to identify and classify
defects

- Resource books and websites that provide information on the topic.
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Appendix 13: Lesson plan (P7)

The following schedule was used during the observation of the enactment of the Technology Education

curriculum at a Nigerian university:

Contextual Information

Practising lecturer Participant 7 (P7)

Date 21/08/23

Course Title Automobile Technology

Topic Fundamentals of Automobile Transmission Systems
Location AB University, Lagos. Nigeria.

Factor observed

Researcher comment

Orientation to teaching Principle of design
and Foundation

Process
Rigor

Strategies used activities

This course is designed to equip students with the knowledge and
skills they need to work in the automobile industry or to teach
automobile technology in schools. The orientation was on the
importance of transmission systems in automobiles.

-identify the learning objectives for the lesson.

- create a lesson plan that incorporates different teaching methods
and strategies.

- deliver the lesson and engage with students.
- assess the students’ understanding and provide feedback.

To make sure the material is sufficiently rigorous, the lecturer
considers the prior knowledge and abilities of their students, the
learning objectives of the lesson, and the resources available. Then
plan the lesson accordingly, providing opportunities for students tqg
engage with the material at an appropriate level of challenge.

The lecturer made use of lecture methods, questioning, blended
learning, demonstration, and project-based learning in his teaching.

Objectives/learning outcome for the lesson:

How do these relate to the intended
curriculum?

At the end of the lesson, the students should be able to:

- Understand the working principles of transmission systems.

- Explain the design of modern automobile transmission systems.
- Describe different types of transmission systems.

- Demonstrate how you would teach transmission systems and|
control using brainstorming as an instructional strategy.

These learning objectives are crucial for students studying
automobile engineering or related fields. They ensure 4
comprehensive understanding of transmission systems, which are
vital components of modern vehicles. By understanding the working
principles of transmission systems, students can grasp how power i
transferred from the engine to the wheels. Explaining the design of
modern automobile transmission systems helps them appreciate the
advancements and innovations in the field. Describing different types
of transmission systems, such as manual, automatic, and

continuously variable transmissions (CVT), equips students with the
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knowledge to identify and work with various systems in real-world
applications.

Content: type of content?
Elaboration of content
Topic

Depth of topic beyond
curriculum goals?

Breath beyond intended goals

the

intended

Notes
Fundamentals of Automobile Transmission Systems

Exploring transmission systems in greater depth can involve
advanced topics such as the detailed mechanics of gear ratios, torque
converters, and dual-clutch systems. Students could study the impact
of different materials and manufacturing processes on the
performance and durability of transmission components
Additionally, they could delve into the integration of electronig
control systems in modern transmissions, including the role of
sensors and actuators in optimizing performance and efficiency
Analyzing case studies of innovative transmission designs and thei
real-world applications can provide deeper insights into the field.

Broadening the scope can include interdisciplinary approaches, such
as the environmental impact of different transmission technologies
and their role in improving fuel efficiency and reducing emissions
Students could explore the economic aspects of transmission system
design, including cost-benefit analyses of various technologies
Another area could be the comparison of global standards and
practices in transmission system design and manufacturing
Incorporating soft skills like project management and teamwork can
also prepare students to effectively collaborate on complex
automotive projects that involve transmission systems.

Instructional strategy used

The lecturer made use of lecture methods, questioning, blended
learning, demonstration, and project-based learning in his teaching.

Knowledge of curriculum
Vertical

Horizontal

In studying transmission systems, vertical knowledge would start
with basic principles of how transmissions work, then move on to
detailed mechanics, design innovations, and advanced control
systems.

In studying transmission systems, horizontal knowledge might
include understanding the environmental impact of different
transmission technologies, the economic aspects of their design and
manufacturing, and the role of electronic control systems. Thig
interdisciplinary approach helps students see the connections
between different fields and apply their knowledge in diversg
contexts.

Knowledge of the subject
Learning difficulties
Learning styles
Motivation

Needs

Background

There are several common misconceptions that pre-service teachers
might have about this topic. One is that all transmission systems work
in the same way, regardless of the type of vehicle or engine. Another
misconception is that there is only one type of transmission system

There are a few potential learning difficulties. One is the amount of
technical terminology that was used in this topic. Another difficulty
was the abstract nature of some concepts, such as the relationship
between gears and speed. In addition, pre-service teachers might have
difficulty understanding the physical processes involved in the
functioning of the transmission system.
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- Visual learners learn best through images, diagrams, and charts.

- Auditory learners learn best through listening and speaking.

- Kinesthetic learners learn best through hands-on activities and
movement.

- Read/write learners learn best through reading and writing.

-Grades and performance feedback.

- Recognition from peers or teachers.

- Rewards and incentives, such as extra credit or special privileges.
- Intrinsic motivations, on the other hand, are those that come from
within the learner. Some examples include:

- Interest in the subject matter.

- A sense of accomplishment or satisfaction in understanding the
material.

- A desire to share what they've learned with others.

- An appreciation for the challenges and complex.

First, they need access to materials and resources that are accurate
relevant, and up-to-date. This includes textbooks, websites, and
online resources.

Also, they need a safe and supportive learning environment that
encourages collaboration and hands-on learning.

Third, they need opportunities to practice and apply what they are
learning through activities like problem-solving and project-based
learning.

Lastly, they need feedback and assessment that is accurate and
constructive

The background knowledge that is required to teach the
Fundamentals of automobile transmission systems effectively
includes a solid understanding of basic physics and mathematics, ag
well as an understanding of basic automotive mechanics. Pre-service
teachers should also have some experience working with tools and
equipment, as well as some understanding of computer systems and
technology. Additionally, they should have a basic understanding of
how the transmission system is connected to other systems within the
vehicle.

Assessments: types of assessment

- A quiz or worksheet.

- A performance assessment that involved a hands-on demonstration
of the material.

- A self-reflection would be a good way for the students to reflect on
what they learned in the lecture.

- A peer review was a good way to get feedback from classmates
about the lecture.

- Lastly, a Teacher observation allows for assessing students'
understanding.
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Materials and resources

what is available and used

- A textbook or other reference materials on the topic.

- A computer or other device with internet access for research.
- A projector and screen for presentations

- A whiteboard for writing and drawing.

- Pens, pencils, and paper for note-taking and sketching.

- Tools and equipment for hands-on activities.

- A classroom or space for group work.
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APPENDIX 14: Focus Group Interview Questions

Focus Group Interview questions

S kWb

o

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.
21.

To what extent did you employ instructional strategies to enhance teaching and learning in the
lessons you taught this semester?

Does the use of instructional strategies increase/impede student interactions?

Does the use of instructional strategies positively impact student learning and achievement?
Will most of your students be able to employ instructional strategies at an appropriate level?
Are you able to employ the instructional strategies with the pre-service teacher curriculum in
terms of content and pedagogy?

Is your teaching more student-centred when instructional strategies were employed into the
lessons?

Has implementing instructional strategies changed the way you teach? Please explain.

Has integrating instructional strategies changed your content knowledge and pedagogy?

Is there support for lecturers when it comes to employing instructional strategies? - please
elaborate

How would you rate your level of knowledge about Instructional strategies

How was this knowledge developed?

How confident are you about using these strategies in your teaching?

What factors promote/impinge the use of instructional strategies in the Basic technology lecture
room?

What factors promote/impinge teaching and learning in the Basic technology lecture room?
How confident are you in your use of instructional strategies in your teaching?

How competent do you perceive yourself to select and use various instructional strategies to
support teaching and learning?

To what extent can you employ instructional strategies across the curriculum?

How capable are you of determining why, when, and how to employ instructional strategies in
education?

Have you been trained to use the instructional strategies? For how long? What type of training
did you receive?

Do the use of instructional strategies enhance teaching /learning in your lesson?

What are your view on the use of instructional strategies in Basic technology lecture?

How likely is the instructional strategies to appeal to your students and engage / motivate them?
How likely is the instructional strategies to appeal both genders? How likely will the task be
accomplished within the attention span of the intended students?
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APPENDIX 15: Interview responses.

Post-Observation Interviews responses
P1)

1. What instructional strategies do you use in preparing the Basic technology pre-service
teacher for twenty-first century teaching?
It is the combination of lecture method, questioning, brainstorming, and demonstration because of the
course content.

2. Which of these instructional strategies do you use in your lecture?

I use the strategies mentioned above in my lectures: lecture method, questioning, brainstorming &
demonstration.

3. How frequently are these instructional strategies used?
I used these instructional strategies every time in my lectures, to prepare my mind before entering the
class. When I teach (during lectures) I apply the one suitable for our students' capacity building.
Sometimes, I combine the instructional strategies to elicit if the students are getting what they are being
taught.

4. When do you use these instructional strategies?

Most times, I present the content to the students first (brainstorming (critical thinking) at the beginning
of the lesson to know the level of previous knowledge, so that I can know what to build on.

5. How confident are you in your use of these instructional strategies in your teaching?
With the background experience of a constructivist approach to teaching, which emphasizes activism
(ask students to recollect what I have taught them so that they can retain it better and apply it to a new
situation).

6. What type of training did you receive for the instructional strategies you use and those
needed to prepare pre-service teachers for the twenty-first century?
I received training in strategies for teaching students, during my doctoral studies, focusing on active
learning, constructivism, critical thinking, and collaborative work environments. This experience has
helped me learn when and how to combine these strategies effectively to elicit the desired responses
from students.

7. How competent do you perceive yourself to select and use various instructional strategies
to support teaching and learning?

The experience will help in when and how to combine the strategies (to elicit the responses that you

want). I have been trained to have experience with these strategies. So, my competency is high.

8. How do you implement these instructional strategies across the curriculum?
It depends on the course sometimes, you need to know the previous knowledge of the students before
you introduce the strategies and observe the students. Also, I used the demonstration method and
allowed them to extrapolate, from their own experience and guide them. Then, I assess the process, as
I teach, whether you need to introduce another strategy. From the responses, you will know what
strategy to use.

9. When you decide to use instructional strategies in your teaching, what informs your
decision?
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What informed my decision on the strategies to use is the students. Practical activity involves the content
and nature of the practical, the thinking skills that are required. The definitions, as a lecturer, you need
to define some content for the students.

The thinking skills of the lecturer should be abreast of time. The nature of work is changing, so you
don’t present obsolete things. So as a lecturer, I always carry out my research first, before entering the
class to teach the students. By the time I enter the class, the readiness is there. Readiness is about getting
the students ready to listen to the lecturer. When you teach, the students' attention must be captured, and
from there you move forward, presenting the topics. No particular strategy is the best. It’s the
combination of strategies that brings out the best in students, especially in technology education.

10. Have you been trained to use instructional strategies? For how long? What type of
training did you receive?
I have some training in strategies and experience on the job. However, there is a need for constant
Professional development in 21st-century teaching. It is about capacity building because you can’t give
what you don’t know.

11. Does the use of instructional strategies enhance teaching /learning in your lesson and the
training of pre-service teachers?
Steps affect teaching when you skip steps. You teach technology courses step by step. If you skip a step,
there is always a problem.

Instructional Strategies enhance the teaching and learning of the students. It glad your heart when you
get positive feedback from your students, especially those in the industry or practicing. Teaching
technology courses is about the application of the theory.

12. What are your views on the use of instructional strategies in the Basic technology lecture
room?
My view is technology education is a dynamic area of study. Technology changes daily, therefore we
need to upgrade the facilities and also the instructional strategies. That is, the lecturers should develop
themselves (skills). I am getting innovative, and upgrading ourselves.

13. Do you collaborate with colleagues when planning your teaching strategy? Please
elaborate.
I collaborate with my colleagues in technology education, this is because we specialize in a unit. For
example, in the automobile technology unit, we have those that handle the electrical parts, Air
conditioning, etc.

14. What kind/type of support is available at this institution to support your preparation of
pre-service teachers for the 21st century?
The institution's support for the lecturers is inadequate. There is a need for upgrading and in-service
training, capacity building, and training the trainers. You cannot give what you don’t have. Tell me the
quality of the students and I will tell you the quality of the teachers. The quality of the teacher determines
the output of the students—constant upgrading of the staff and the facilities.

15. How has your pedagogy changed since preparing pre-service teachers for the 21st
century?
My pedagogy (method of teaching) has changed. It changes due to the experience and quality of the
students. When the students are challenging the lecturers, the lecturer will have to prepare himself and
his pedagogy will improve. I check the internet, and textbook and collaborates with other colleagues,
even outside the states.
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P2)

16. What instructional strategies do you use in preparing the Basic technology pre-service
teacher for 21st-century teaching?

The Instructional Strategies that I used to prepare Basic Technology pre-service teachers for 21st-
century teaching are problem-solving, lecture method, questioning, and blended learning.

17. Which of these instructional strategies do you use in your lecture?
Problem Solving, lecture method, questioning, and blended learning are the Instructional Strategies that
I use in my lectures.

18. How frequently are these instructional strategies used?
I always use these instructional strategies in all my lectures.

19. When do you use these instructional strategies?
These strategies are used in the beginning and during the lectures.

20. How confident are you in your use of these instructional strategies in your teaching?
I am confident in using these instructional strategies because it has been yielding a very practical output
— in terms of the performance of the students.

21. What type of training did you receive for the instructional strategies you use and those
needed to prepare pre-service teachers for the 21st century?
I have received some training. But I need more training in twenty-first century teaching. The institution
should arrange workshops for lecturers on twenty-first century teaching to enhance our teaching
performance.

22. How competent do you perceive yourself to select and use various instructional strategies
to support teaching and learning?
My level of competency is good in the application of these strategies, based on the experience acquired.

23. How do you implement these instructional strategies across the curriculum?
In the curriculum, there is a course outline for each course in which I use the strategies to teach. If well
utilized, it will bring a good outcome of brilliance from the students' performance.

24. When you decide to use instructional strategies in your teaching, what informs your
decision?
What informed my decision to use the Instructional strategies is how to impact the knowledge of
students. Also, for students to gain experience outside the domain, for example in the industry
(university and industry collaboration) will help students to see how a machine works, and other relevant
knowledge.

25. Have you been trained to use instructional strategies? For how long? What type of training
did you receive?
Although I have received some training, it did not include instructional strategies focused on preparing
Basic Technology pre-service teachers for the demands of the twenty-first century.

26. Does the use of instructional strategies enhance teaching/learning in your lesson and the
training of pre-service teachers?
Yes. It enhances teaching and learning it makes teaching and learning more effective compared to the
traditional method used before.
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12. What are your views on the use of instructional strategies in the Basic technology lecture
room?

Instructional strategies enhance the efficiency and performance of the learners and teachers. Secondly,
it enhances the critical thinking ability of the students and encourages creativity. Hence, the instructional
strategies enhance the development of a nation.

13. Do you collaborate with colleagues when planning your teaching strategy? Please elaborate.

Yes, I collaborate with my colleagues when planning my teaching strategy. In the course I took this
semester. I collaborated with lecturers in other units in the technology education department, viz-a-viz
electrical/electronics, metal work, building & woodwork, to know the areas relevant to industrial safety
and shared ideas on how best to deliver the lectures.

14. What kind/type of support is available at this institution to support your preparation of
pre-service teachers for the 21st century?
The university system has workshops, equipment, tools, and materials. However, the institution should
provide modern equipment and tools, which will enable students to have sound practical knowledge.
Industrial visits should be a regular exercise for the students, to have real practical experience.

15. How has your pedagogy changed since preparing pre-service teachers for the twenty-first
century?
My pedagogy has improved now. I am now better prepared to teach the students effectively. The
design process emphasises all teaching in technology subjects and emphasizes problem-solving,
critical thinking, evaluation, and creativity, essential twenty-first century skills. So, it is natural for us
to promote these skills in pre-service technology teachers. This is a part and parcel of technology
education and an integral part of our pedagogy.

P3)

1. What instructional strategies do you use in preparing the Basic technology pre-service
teacher for twenty-first century teaching?

From our curriculum, the Instructional strategies I mostly employed to prepare Basic technology pre-
service teachers for twenty-first century teaching include lecture method, questioning, blended
learning, and demonstration.

2. Which of these instructional strategies do you use in your lecture?

Blended learning, brainstorming and lecture methods are the ones I used mostly, due to my experience
with students and their performance. Also, I use the questioning and demonstration methods.

3. How frequently are these instructional strategies used?

In almost all the lectures. I use them frequently in my teaching and practice.

4. When do you use these instructional strategies?

Firstly, I use the instructional strategies at the beginning of the class, to test their entry behavior, and
previous knowledge, and also at the end of the class. Occasionally, I throw it in during the lesson.

5. How confident are you in your use of these instructional strategies in your teaching?
I am confident in myself in the use of instructional strategies. I am very good at using them.
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6. What type of training did you receive for the instructional strategies you use and those
needed to prepare pre-service teachers for the 21st century?

My training involves self-development primarily. I believe it would be beneficial to provide
additional training (e.g., in-service training) for all educators at the university, particularly within our
department (Technology Education), to equip prospective technology teachers with essential skills
for the twenty-first century.

7. How competent do you perceive yourself to select and use various instructional strategies to
support teaching and learning?

I am confident in selecting the strategies to use, at any point in time.

8. How do you implement these instructional strategies across the curriculum?

In implementation, I would like to throw more light on this because the content we are taking, and the
curriculum will determine the way we start the class, and which of the strategies we need to use. So,
this is according to the curriculum, according to what we are teaching, at a particular time in the class.
That allows us to know which of the strategies we need to utilise first, or the one to come last or
which one should come in the middle. So, the content or the curriculum determines the strategy that
we will apply.

9. When you decide to use instructional strategies in your teaching, what informs your
decision?

The content of the lesson I am taking will determine which of the instructional strategies to use
(apply) in a particular class. So, looking at it, we can use the same strategy all through for all the
classes, and all the content for the curriculum that we are taking. The type of class we are taking, the
topic, and the curriculum determine the strategy we are going to use.

10. Have you been trained to use instructional strategies? For how long? What type of training
did you receive?
My training is mainly, self-development. However, the management needs to arrange special training
in twenty-first century teaching for the lecturers.

11. Does the use of instructional strategies enhance teaching/learning in your lesson and the
training of pre-service teachers?

Yes, It enhances the assimilation, how the students learn, how they produce practical works and teach,
as well.

12. What are your views on the use of instructional strategies in the Basic technology lecture
room?

Okay, regarding that, using these strategies is very helpful, and I will ask the institution to organize
training for the lecturers on how to teach in the twenty-first century. Our students today are "digital
natives.”

13. Do you collaborate with colleagues when planning your teaching strategy? Please elaborate
Yes, I collaborate with them to know their views and use their ideas and views to add to what we
know. This makes planning and teaching more effective.

14. What kind/type of support is available at this institution to support your preparation of
pre-service teachers for the twenty-first century?
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The institution needs to enhance support by providing better training for lecturers and improving the
availability of equipment and instructional materials for teaching and learning in the twenty-first
century.

15. How has your pedagogy changed since preparing pre-service teachers for the twenty-first
century?

Yes, it has changed a lot, teaching and learning have changed using these strategies, on both sides (i.e.
the teachers/instructors and also the students). Seeing what it is yielding, to our students, the type of
students we are producing, and graduating each year, so, we can see the reward of using the
instructional strategies in teaching.

P4)

1. What instructional strategies do you use in preparing the Basic technology pre-service
teacher for twenty-first century teaching?

Most of the time I use real objects, demonstration, and project-based learning to disseminate information
to students and to show them what we mean by most of these basic things in Basic Technology. I can
cater to the instructional strategy. I use it in teaching the Basic Technology pre- service teachers about
critical thinking and creativity. Most times, for instance, I want to teach concrete (Building Technology)
i.e. production of concrete), I come to the workshop with coarse aggregate (granite or gravel), fine
appreciate (send), wax (cement), and some volume of water. I will carry out the mixing, practically in
the presence of the students. These are things they have been seeing but they may not know the technical
terms (used for) these materials. Showing them all these and how they can be mixed to form concrete.
This makes them understand faster than just disseminating the information. Showing them all these real
things brings them home faster than lecturing alone.

2. Which of these instructional strategies do you use in your lecture?
Basic technologies have to do with the psychomotor domain, whereby you use your head, and your
hand to demonstrate to the students. In my lectures, I use demonstration, lecture methods, and
questioning.

3. How frequently are these instructional strategies used?
I use these instructional strategies frequently.

4. When do you use these instructional strategies?
Before I move into the lecture hall, my behavioural objectives have to be well stated. [ need to use the
appropriate instructional strategies at the beginning of the lecture and during the lecture to demonstrate
and arouse the interest of the students.

5. How confident are you in your use of these instructional strategies in your teaching?
I am confident, because showing them the real object and explaining it to them, makes the students
understand the concept faster than expected.

6. What type of training did you receive for the instructional strategies you use and those
needed to prepare pre-service teachers for the 21st century?
I have been visiting the site since my time in technical college, where [ was introduced to these concepts.
After grasping them, I utilized these skills to convey information to my students, helping them
understand the material more quickly due to my exposure to both theoretical and practical aspects.
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7. How competent do you perceive yourself to select and use various instructional strategies
to support teaching and learning?
I am competent in selecting the appropriate instructional strategies to support my teaching. I do mingle
with them and they do teach me and those things couple together and with what I have taught in the
classroom and on the site, I bring them together to teach the students.

8. How do you implement these instructional strategies across the curriculum?
When you look at the curriculum, it varies from one course to another, but you have to set goals, and
the activities that are expected, because of the students that will receive the curriculum. The values have
to be inculcated into the teachings so that the aim of the curriculum will not be defeated.

9. When you decide to use instructional strategies in your teaching, what informs your
decision?
What informed my decision to use instructional strategies is the students. How to teach them effectively.

10. Have you been trained to use instructional strategies? For how long? What type of training
did you receive?
My training is self-development. During my self-development training, I received instruction in the
building industry, which prepared me for using demonstration and project-based learning methods. I
also studied as a draughtsman before obtaining my first degree in Building Technology. I had the
opportunity to apply what I learned in real-life situations by going to various construction sites. This
hands-on experience has given me an advantage in effectively and efficiently teaching my students.

11. Does the use of instructional strategies enhance teaching/learning in your lesson and the
training of pre-service teachers?
Very, well. The use of Instructional strategies enhances teaching and learning.

12. What are your views on the use of instructional strategies in the Basic technology lecture
room?

My view is this, with the advancement of technology nowadays, Basic technology lecturers should
develop their knowledge of instructional strategies and how to use them effectively and efficiently.

13. Do you collaborate with colleagues when planning your teaching strategy? Please elaborate
Yes. I collaborate with my colleagues when planning the teaching strategies for my lessons. In some
areas, even if [ am good in such areas, I will still want to learn from another person and my superior, to
tap into their idea and add to my own.

14. What kind/type of support is available at this institution to support your preparation of
pre-service teachers for the twenty-first century?
When we look around this institution we will discover that we have some equipment and tools, but we
need the latest type. By utilising modern equipment to teach the students, they can learn faster and
better, than ordinary lectures, hence, preparing the pre-service teachers for the twenty-first century.

15. How has your pedagogy changed since preparing pre-service teachers for the twenty-first
century?
Going over the lectures and the use of instructional strategies over the years has prepared me to teach
the students very well.
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P5)

1. What instructional strategies do you use in preparing the Basic technology pre-service
teacher for 21st-century teaching?

In preparing Basic technology pre-service teachers, I used mostly problem-solving, demonstration, and
lecture methods. These strategies enable me to teach the students theories and practicals. Also, [ referred
them to the internet when it comes to assignments, to enhance their teaching and enable them to see
what they have been taught.

2. Which of these instructional strategies do you use in your lecture?
It depends on what the topic is saying. Most of the time, I use lectures, demonstrations, and problem-
solving approaches. However, the students are referred to digital technology when it comes to
assignments, to enhance their teaching and enable them to see the object (diagrams, photos, videos, etc)
of what they have been taught.

3. How frequently are these instructional strategies used?
I use the instructional strategies frequently because it is just like an enhancer, which assists in teaching
the pre-service students.

4. When do you use these instructional strategies?
T use the instructional strategies as the lesson dictates, according to the topic at hand (that will be taught
in the class). The topic will determine when, what, and how to use strategies. if the students need to
solve problems, collaborate, etc. since lessons are practically based. When it comes to practicals, you
have to explain the process to the students and demonstrate the practical aspect. So that they can
comprehend what you have been teaching in the class (theory).

5. How confident are you in your use of these instructional strategies in your teaching?
I have been using these strategies for so many years. It has assisted me so I have confidence in using
the instructional strategies.

6. What type of training did you receive for the instructional strategies you use and those
needed to prepare pre-service teachers for the 21st century?
The university has not trained us in 21st-century teaching. There is an urgent need for the institution to
train his/her staff to be able to meet up with new ways/methods of teaching.

7. How competent do you perceive yourself to select and use various instructional strategies to
support teaching and learning?
It is the result that justifies the competency (means). When you see the students at the end of the class
they can answer questions, be able to use their skills (the application of skills they have been taught),
they can manipulate and put it down both in practical and theoretical aspects of it.

8. How do you implement these instructional strategies across the curriculum?
The curriculum dictates the kind of strategies that would be used for a particular topic.

9. When you decide to use instructional strategies in your teaching, what informs your
decision?
We have the theoretical aspects and practical aspects of the lesson, when you teach the theoretical
aspect, you must be able to link it to the practical aspect. Teach them and let them be able to solve the
problem.
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For example: block laying in building technology unit. You will tell them the tools that will be used.
The ability to use the tools, even if they are not perfect in performing the practical. But when they are
allowed to perform the practical again, there will be an improvement. The aspect of the course (lesson)
will determine the 1.S. that will be used.

10. Have you been trained to use instructional strategies? For how long? What type of training
did you receive?
Not really. I have experience in using instructional strategies and have developed myself through the
years. However, I recognize the need for training in 21st-century teaching methods.

11. Does the use of instructional strategies enhance teaching/learning in your lesson and the
training of pre-service teachers?
Yes, the use of instructional strategies enhances teaching and learning in my lesson and pre-service
teachers' training.

12. What are your views on the use of instructional strategies in the Basic technology lecture
room?
Instructional Strategies assist lecturers in teaching effectively and the students comprehend what they
have been taught.

13. Do you collaborate with colleagues when planning your teaching strategy? Please elaborate
Yes, we collaborate and share ideas, to get new ways, ideas, and methods of doing things (teaching
and preparing the students).

14. What kind/type of support is available at this institution to support your preparation of pre-
service teachers for the 21st century?

There are workshops and equipment, but they are inadequate to prepare the students for the twenty-
first century. Also, the institution should provide a constant power supply to operate the machine.

15. How has your pedagogy changed since preparing pre-service teachers for the twenty-first
century?
Yes, pedagogy has to change, because we are moving with the trend of things. As a technology lecturer,
you must be informed, so that you will not be left behind. You follow the latest information on ideas
and methods on the best way to teach. But if one is stagnant, one will not have new ideas or ways of
doing things (teaching and preparing students).

P6)

1. What instructional strategies do you use in preparing the Basic technology pre-service
teacher for 21st-century teaching?

I used demonstration, project-based learning, questioning, and lecture methods to prepare Basic
technology pre-service teachers because basic technology is more or less a technological-oriented
subject. Using the problem-solving, demonstration, and project-based will bring out the needed interest
in them. Occasionally, I do use blended learning because some of the students go back to the use of
their phones, laptops, and the internet to search for some information. For example, if you are teaching
students the classification of tools that have geometrical tools, cutting tools, etc, you can ask them to
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search diagrams relating to these sub-headings. By the time they type “diagrams of geometrical tools”,
it will show them photographs/diagrams/figures of geometrical tools like compass, dividers, etc.

2. Which of these instructional strategies do you use in your lecture?
I will say as I have explained in the first question, I can use the Instructional strategies mentioned.
Mostly in our context, it is the lecture, demonstration, and project-based learning that we use.

3. How frequently are these instructional strategies used?
I will say it depends on the nature of the lecture/lesson that I want to teach. If [ have a theoretical lesson,
I can use questioning and lecture methods. But, if it involves students looking at how objects are
constructed, then I will use demonstrations and project-based learning. Also, most of these things
are available on the internet. So, I will direct them to the appropriate link to see how some of these
machines and tools are used. Technology regulates students' thinking mostly in solving problems.

4. When do you use these instructional strategies?
It depends on the nature of the lesson. In Basic Science/Technology, we have the theory aspect and
practical aspect. It depends on what you are trying to teach the students, whether it is only the theoretical
which is the background of the main course, or practical.

5. How confident are you in your use of these instructional strategies in your teaching?
Based on the experience and the lesson will determine how confident I will be able to apply the
strategies.

6. What type of training did you receive for the instructional strategies you use and those
needed to prepare pre-service teachers for the 21st century?
Some of the strategies are what we have learnt many years ago. So, along the line as a trained teacher,
I have been gathering experiences (training) along the way. However, the institution should organise
regular staff training for lecturers on twenty-first century teaching.

7. How competent do you perceive yourself to select and use various instructional strategies
to support teaching and learning?
Having been teaching for a long period (i.e. over 30 years), invariably I come across new things, which
I disseminate to students. With knowledge and confidence, I can do that. It requires determining when
to use these instruments, sometimes, it comes naturally, based on experience.

8. How do you implement these instructional strategies across the curriculum?
The curriculum has two main motives: teaching the theoretical aspect of a particular field or teaching
the practical aspects.

Sometimes, I need to do the theoretical work before going to the practical aspect. Based on that, the
Instructional strategies will vary from the theoretical aspect to how you teach the manipulative skills in
the practical.

9. When you decide to use instructional strategies in your teaching, what informs your
decision?

The nature of the lesson will inform my decision. Whether via teaching them the theoretical aspect or

manipulative aspect (practical). So, the nature of the lesson will determine which of the instructional
strategies to use.
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10. Have you been trained to use instructional strategies? For how long? What type of training
did you receive?
My years of experience in teaching have been incredibly valuable. In teaching practicals, you have to
bring out the creativity of the students, in the act of manipulating, demonstrating, and project-based
learning. Basic technology has to do with the manipulation of the tools and the creative thinking of the
student. The students' minds must be constantly motivated to create ideas that are new (novel).

11. Does the use of instructional strategies enhance teaching/learning in your lesson and the
training of pre-service teachers?

Sure, because without instructional strategies how do you get yourself accustomed to the students/how

do you motivate them? How will you know exactly what you want to imbibe into their lesson?
Instructional strategies enhance creativity.

12. What are your views on the use of instructional strategies in the Basic technology lecture
room?
We cannot rule out the use of instructional strategies. They are the impacting techniques of teaching
students any form of curriculum, even if it is History. If you cannot do things that will make the students
remember, there is no way you can effectively conduct the lesson.

13. Do you collaborate with colleagues when planning your teaching strategy? Please
elaborate

We need collaboration among ourselves, as teachers. We do not have much support at an institutional
level, due to insufficient funds. But as technology lecturers, we collaborate to improve our skills and
share best practice. Everybody will come up with new things. There is a need for the exchange of
ideas. Collaboration is very essential.

14. What kind/type of support is available at this institution to support your preparation of
pre-service teachers for the twenty-first century?
In Basic Technology, we have workshops for various units; with equipment and tools for teaching, but
the equipment are not the modern ones. Also, there is a need for professional development for us fo
prepare pre-service teachers to teach in the twenty-first century.

15. How has your pedagogy changed since preparing pre-service teachers for the twenty-first
century?
Teaching in the previous decades was centered on lecturing, but things are now improving. People are

now imbibing new teaching strategies that will promote effective teaching and learning.

P7)

1. What instructional strategies do you use in preparing the Basic technology pre-service
teacher for twenty-first century teaching?

I make use of lecture methods, questioning, blended learning, demonstration, and project-based
learning,

2. Which of these instructional strategies do you use in your lecture?
I use the aforementioned instructional strategies for my teachings and practicals.
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3. How frequently are these instructional strategies used?
Most times, when I am teaching the students.

4. When do you use these instructional strategies?
I make use of these instructional strategies during my lectures and practicals.

5. How confident are you in your use of these instructional strategies in your teaching?
I am confident in the use of instructional strategies since I have experience in the use of teaching
strategies and techniques.

6. What type of training did you receive for the instructional strategies you use and those
needed to prepare pre-service teachers for the twenty-first century?

I have not received training on twenty-first century teaching. The institution is encouraged to arrange
staff development training for lecturers focusing on instructional strategies tailored to twenty-first-
century teaching. The knowledge and skills acquired during these sessions can be effectively applied in
the classroom to enhance student learning.

7. How competent do you perceive yourself to select and use various instructional strategies
to support teaching and learning?
I am competent in the use of instructional strategies, due to my experience in the teaching profession.

8. How do you implement these instructional strategies across the curriculum?
To implement these strategies, especially digital technologies, there is a need for a power supply, to
operate the equipment and gadgets. During practicals, utilize creativity (demonstration) and critical
thinking.

9. When you decide to use instructional strategies in your teaching, what informs your
decision?
What informed my decision is how I can teach and impart the students with appropriate and adequate
knowledge.

10. Have you been trained to use instructional strategies? For how long? What type of training
did you receive?
My teaching experience has taught me to use instructional strategies in my teaching. The institution
should organize regular staff professional development on twenty-first century teaching.

11. Does the use of instructional strategies enhance teaching/learning in your lesson and the
training of pre-service teachers?
Yes, Instructional strategies enhance the teaching and learning in my lesson and the training of pre-
service teachers.

12. What are your views on the use of instructional strategies in the Basic technology lecture
room?
My view is that instructional strategies permit the students to understand the lessons adequately. Also,
allows the students to know how to carry out practical and teach, effectively.

13. Do you collaborate with colleagues when planning your teaching strategy? Please
elaborate.

Yes, I collaborate with my colleagues when planning my teaching strategy. Teaching basic technology

students requires the lecturers to cooperate and achieve the objectives of Basic technology curriculum.
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14. What kind/type of support is available at this institution to support your preparation of
pre-service teachers for the 21st century?
The institution needs to send the lecturers for regular staff development training to update their
knowledge of the latest instructional strategies and effective teaching methods to prepare the pre-service
teachers for the twenty-first century.

15. How has your pedagogy changed since preparing pre-service teachers for the 21st century?
My pedagogy has improved. As stated previously, regular training for lecturers in twenty-first century

teaching is essential.
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APPENDIX 16: Focus Group Interview Responses

Question 1: To what extent did you employ instructional strategies to enhance teaching and
learning in the lessons you taught this semester?

P1: I employ various instructional strategies to enhance teaching and learning in courses I taught, to a
large extent. Many of these strategies were used, which included the lecture technique, questioning,
brainstorming, and demonstration. Occasionally, I might employ one or more strategies to increase
teaching effectiveness.

P2: To a great extent, I employed instructional strategies to enhance teaching and learning in the lessons
I taught this semester, these strategies were utilized especially when necessary.

P3 I used all the strategies in all the lessons, throughout the semester. Students must be able to think
critically and solve real problems in daily life; they must transfer knowledge from technology, for
example, to fix a leaking tap and design and make their cupboard. This is the nature of all technical
subjects.

P4: 1 always utilize instructional strategies to disseminate my lectures. For me, it is graphical
communication. Being able to make and read visual representations is how we communicate in building
technology.

P5: To a large extent, I have been using the strategies in my lectures, sometimes I combined the
strategies, both in theory classes and practical.

P6: The nature of instructional strategies used is determined by theory and practice issues in the lesson
objectives. Design thinking is critical in technology, which I emphasise in my classes. We know that
the design process drives technology. You cannot have technology without design, so for me, it is about
design, problem-solving, generating innovative ideas, trying them, evaluating them, and coming up with
the best solution or product.

P7: I make use of the instructional strategies to teach the students regularly this semester. For instance,
Hands-on, and manipulative skills are important in automobile technology, for example, filter and fluid
replacement, stripping a gearbox and reassembling it.

2. Does the use of Instructional strategies increase/impede students’ interactions?

P1: Instructional strategies increase their interactions, and their active learning, especially their
collaboration. By incorporating collaborative activities, such as group discussions or projects,
instructors foster interaction among students.

P2: Instructional strategies increase the students' interaction and enhance their performance as well.
This increased interaction positively impacts their overall performance. Strategies like formative
assessments, case studies, and debates contribute to a deeper understanding of the subject matter.

P3: Instructional strategies increase their interactions, during the classes and after classes. Beyond the
classroom, instructional strategies continue to influence student interactions. Instructional strategies
create opportunities for students to engage with the content and their peers beyond scheduled class time.

P4: Instructional strategies increase their interactions and their learning abilities. By implementing a
variety of teaching techniques, instructors empower students to develop critical thinking skills, problem-
solving abilities, and a deeper grasp of the material. These interactions contribute to their overall
learning experience.
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P5: Instructional strategies make the students discover new things about learning and it allows
teamwork. Students actively seek out information, collaborate with classmates, and uncover new
insights. Teamwork becomes an essential component, fostering a supportive learning environment.

P6: Instructional strategies enable students to know more about the lesson, and the situation surrounding
the topic. It increases their interactions. Whether through case studies, simulations, or real-world
examples, these approaches provide context and encourage students to engage deeply with the subject
matter.

P7: Instructional strategies increase the students' interaction and understanding. By promoting
interaction, active learning, and critical thinking, instructors create an environment where students can
grasp complex concepts more effectively.

3. Does the use of Instructional Strategy positively impact students learning and achievement?

P1: Definitely, it impacts students learning positively as these strategies contribute significantly to
enhancing the learning experience.

P2: It positively impacts students learning and achievement. Instructional strategies not only improve
understanding but also lead to successful outcomes, such as improved grades or mastery of learning
objectives.

P3: It impacts their learning and achievements positively, compared to what happened in the past.
Instructional strategies are seen as an improvement over previous methods, suggesting that they yield
better results for students.

P4: It impacts the students' learning and achievements a lot as instructional strategies play a crucial role
in shaping students’ learning experiences and overall achievement.

P5: It highly impacts on the students learning and achievement and this impactful nature of instructional
strategies underscores the significant impact of instructional strategies. Students benefit greatly from
these approaches, leading to improved learning outcomes.

P6: It impacts students learning and has a great effect on learning ability and achievement. Not only do
they enhance learning, but they also strengthen students’ abilities and contribute to their overall
achievement.

P7: Yes, it impacts students learning positively and they can achieve the aims at the end of the lesson.
Students can meet their goals and objectives through effective implementation of these instructional
strategies.

4. Will most of your students be able to employ Instructional strategies at an appropriate level?
P1: Yes, they will be able to employ the strategies because they were part of the learning.
They participated effectively, hence they must have acquired that skill; what they acquired they can do.

P2: Utilization of the instructional strategies in the class enhances their performance. So, they will be
able to utilize the strategies at the appropriate level, as they were being taught.

P3: I believe they will be able to utilize the strategies because they are part of the instructions. Given
that instructional strategies are part of the instructions, students should be able to utilize them effectively.

P4: Since they were actively involved in the class, they would be able to employ the strategies at an
appropriate level.
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P5: Yes, they would be able to, because it is what they see and do, that will help them to employ the
strategies at an appropriate level.

P6: They should be able to, because of their interaction with the teacher. Through imitation, they should
be able to employ the strategies at an appropriate level.

P7: Yes, most of the students will be able to employ the instructional strategies at an appropriate level,
once they have been taught. They can easily make use of the instructional strategies at an appropriate
level.

5. Are you able to employ the Instructional Strategies with the pre-service teacher curriculum in
terms of content and pedagogy?

P1: Yes, I can employ the Instructional strategies with the pre-service teacher curriculum in terms of
content and pedagogy, it is with the content that is in the curriculum that we teach. Except you want to
enhance the curriculum. The curriculum has been the minimum standard. It is the curriculum that guides
teaching.

P2: I can utilize the instructional strategies with the pre-service teacher curriculum in terms of content
and pedagogy.

P3: Yes, [ can employ the instructional strategies with the curriculum, in terms of content and pedagogy.
Staying within the curriculum’s boundaries is crucial. Effective teaching doesn’t require going beyond
the established framework.

P4: Yes, the curriculum spelled out the details of the content. So, I can employ the strategies with the
teaching curriculum. Having a clear roadmap ensures that the instructional strategies enhance teaching
and learning experiences.

P5: Yes, I can employ the strategies with the pre-service teacher curriculum, because the curriculum
serves as the guide. One should not go out of the curriculum to enhance effective teaching.

P6: I can employ the strategies, according to the curriculum, in terms of content and pedagogy. Adhering
to the curriculum ensures consistency and coherence. By applying strategies in line with content and
pedagogy, you create a robust learning environment for pre-service teachers.

P7: Yes, I can employ the use of instructional strategies with teachers' curriculum, within the content
and pedagogy. The curriculum serves as a valuable guide. By weaving instructional strategies
seamlessly into the content and pedagogical context, you empower future teachers to excel.

6. Is your teaching more student-centered when instructional strategies are employed in the
lessons?

P1: Yes, it is student-centered. When instructional strategies are employed, the focus shifts to the
students. Their needs, interests, and active participation become central to the teaching process.

P2: Yes, it is student-centered, because they need the knowledge most. By using instructional strategies,
you ensure that their learning experiences are at the forefront.

P3: Yes, my teaching has been student-centered now, due to the application of the strategies and
interaction of the students. Students are more involved during the classes.

P4: Yes, it is student-centered. Student-centered teaching prioritizes learners’ needs, preferences, and
active involvement. Instructional strategies facilitate this shift.
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P5: Yes, it is student-centered because the students are the purpose of the teaching, so, they should be
able to interact freely, not the teacher being the only one talking, but the students should be (involved)
able to interact freely.

P6: Yes, my teaching has been student-centered because they are the core, the main thing in the
curriculum.

P7: Yes, the teaching is more student-centered, when the instructional strategies are used, the students
can understand what I teach and comprehend the lesson.

7. Has implementing instructional strategies changed the way you teach?

P1: Yes, as I utilized the instructional strategies, it enhanced my teaching capabilities. These strategies
empower educators to engage students effectively and promote deeper understanding.

P2: Yes, the strategies have changed the way I teach. It makes me to impact more knowledge. The
strategies indeed change the teaching landscape, allowing you to impart more knowledge and create
meaningful learning experiences

P3: Yes, the use of the strategies has increased assimilation and the delivery of the lessons in the class.
By using strategies, you enhance lesson delivery and increase student assimilation. It’s a win-win for
both educators and learners

P4: Yes. The use of instructional strategies to teach propels one to teach better and more. Also, it makes
the students learn faster than when instructional strategies were not utilized.

PS5: Yes, the end product is visible. These visible outcomes—whether improved student performance or
increased engagement—underscore the effectiveness of these strategies.

P6: Yes, it motivates the students. It makes the students to see the real thing. Without instructional
strategies, they may not be able to comprehend. Motivation and comprehension go hand in hand.
Strategies provide that bridge, making learning more tangible and real for students.

P7: Yes. The implementation of the instructional strategies has changed the way I teach the students. |
always observe the students, they understand what I teach them. Observing students and ensuring their
understanding is a key shift. Instructional strategies facilitate this student-centered approach.

8. Has integrating instructional strategies changed your content knowledge and pedagogy?

P1: Yes, it has changed. It improved my content knowledge and pedagogy. Integrating instructional
strategies not only changes the way we teach but also deepens our understanding of the content. As
educators, we continually learn and adapt, enhancing both our knowledge base and teaching practices

P2: Yes. It has enhanced my content knowledge and pedagogy. The use of instructional strategies
enriches our content knowledge and pedagogical approaches. It’s a dynamic process that benefits both
teachers and students.

P3: Yes, it has helped my content knowledge and pedagogy in teaching and learning. Applying
strategies improves our grasp of content and enhances our teaching methods. It’s a symbiotic
relationship—our teaching informs our understanding, and vice versa.

P4: Yes, it has tremendously helped in imparting knowledge as it contributes significantly to imparting
knowledge effectively. As we employ them, our expertise grows, benefiting our students.

P5: Yes, it is effective, as when properly used, instructional strategies empower us to teach more
effectively, bridging theory and practice.
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P6: Yes, it increases student's rate of learning because it accelerates student learning, which, in turn,
deepens understanding. It’s a virtuous cycle.

P7: Yes, it has changed the content knowledge and pedagogy. The interplay between content knowledge
and instructional strategies enriches our pedagogy. It’s an ongoing journey of growth.

9. Is there support for lecturers when it comes to employing Instructional Strategies? Please
elaborate.

P1: Yes, there is support, but the support may not be enough as expected. As educators, we often need
to supplement existing resources with our own creativity and adaptability.

P2: Actually, there is support, but we must be resourceful in areas where gaps exist; in those areas where
there are lapses, one needs to improvise to meet diverse teaching needs.

P3: Yes, there is support for lecturers from the management provision through the laboratory, workshop,
equipment, machines and other gadgets we use in teaching the students. However, continuous training
and professional development are crucial.

P4: Yes, there is support from the management as they play a crucial role in supporting instructional
strategies. Yet, ongoing training and collaboration can further enhance our teaching practices.

P5: Yes, there is support for lecturers. However, there is room for more training and support for
enhanced skill development.

P6: The management provides some support for lecturers, but there is a need for professional
development for us to prepare pre-service teachers to teach in the twenty-first century. However, I took
it upon myself to read about twenty-first century teaching and integrate these skills in my teaching and
design of lessons and assessments.

P7: Yes, there is some level of support from the management, but there is a need for training on twenty-
first century teaching.

10. How will you rate your level of knowledge about instructional strategies?

P1: Very high percentage because | know the strategies. Also, I did some work on collaborative
teaching. Collaborative teaching can be a powerful strategy, allowing students to learn from each other
and fostering a cooperative learning environment.

P2: My level of knowledge about instructional strategies is very high. My investment in professional
development related to instructional strategies reflects my commitment to growth. Continuous learning
ensures that I stay abreast of evolving educational practices.

P3: 1 will rate my level of knowledge in instructional strategies as above average, because I have a
strong grasp of instructional strategies which undoubtedly enhance teaching and learning outcomes.

P4: I will rate myself as average. My familiarity with instructional strategies, including collaborative
teaching, places me at an advanced level. Collaborative teaching indeed empowers my students to learn
from one another and cultivates a cooperative learning environment.

P5: Average. My expertise in instructional strategies positions me to create engaging learning
experiences for my students. Adaptability and continuous learning are key to staying effective in the
ever-evolving educational landscape, hence, my quest for continuous on the job training.

P6: I will say based on experience, it is high as my practical experience contributes significantly to my
understanding and real-world application they say, often reinforces theoretical knowledge; making it
more effective.
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P7: In terms of percentage rating, I will say 70% as I have invested time and effort in professional
development related to instructional strategies.

11. How was the knowledge developed?

P1: My level of knowledge about instructional strategy was developed through experience and training
and liaising with industry and colleagues from other institutions to ensure that our teaching and
assessments are pitched appropriately so that our pre-service teachers are well-equipped to teach
technology at their future schools.

P2: I developed the knowledge through experience, seminars, and workshops. Practical exposure and
professional development contribute significantly to your expertise.

P3: I developed the knowledge through previous knowledge and training on instructional strategies.
Building on previous knowledge and targeted training ensures a well-rounded understanding of
instructional strategies. It’s a continuous learning journey.

P4: The blend of formal training, on-the-job programs, and interaction with senior colleagues has shaped
my expertise in use of instructional strategies over the years. Learning from peers is invaluable.

P5: The knowledge was developed through training (training the trainers) and experience.

P6: Through my lecturers who impacted the knowledge, in-training programme, collaborative effort
among colleagues, and personal development

P7: The knowledge was developed through training and re-training, workshops, seminars, Conferences,
etc.

12. How confident are you about using these strategies in your teaching?

P1: I am very confident about using the strategies in my teaching, through experience, practice made
perfect. My confidence in using instructional strategies stems from practical experience. Over time,
practice has honed my ability to effectively incorporate these strategies into teaching.

P2: My confidence in using the strategies is high, when it comes to implementing instructional
strategies. They’ve become an integral part of my teaching toolkit.

P3: I can say that [ am confident in using instructional strategies. Their impact on student learning and
engagement reinforces this confidence.

P4: I am confident in my ability to apply these strategies. Their positive influence on teaching outcomes
motivates me to use them consistently.

P5: My confidence extends to the successful integration of instructional strategies in my teaching. They
enhance student understanding and participation.

P6: My confidence is unwavering. Having used strategies extensively over a long period, I’ve seen their
transformative effects on student learning.

P7: Experience has bolstered my confidence in using instructional strategies. I'm well-prepared to create
dynamic and engaging learning experiences through my professional training and self- development.

13. What factors promote/impinge the use of Instructional Strategies in the Basic technology
lecture room?
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P1: The basic factor could be time, for you to cover the content, you have to choose the instructional
strategies to be able to meet up with the content you want to teach. So, time is a factor.

P2: In Basic technology, you need to have enough time, because it is a practical-oriented programme.
So, one needs to utilize time appropriately. Time utilization is very essential.

P3: Instructional materials affect the use of strategies. Also, the electronic gadgets for the visual aid
rooms and students' interest. If the students are interested in the instructional strategy being used by the
lecturer.

P4: Improper planning on the side of the lecturers can hinder the effective utilization of instructional
strategies for effective teaching and learning.

P5: Funding, can promote/impinge on the use of instructional strategies in the lecture room. When we
don’t have enough consumables (materials, tools to use in teaching the basic technology effectively)

P6: In some cases, the time factor, inadequate power supply for the equipment, instruments, electronic
gadgets, and ICT equipment.

P7: Availability of electricity supply, training devices, and equipment promotes the use of instructional
strategies in the Basic Technology lecture room.

14. What factors promote/impinge teaching and learning in the Basic Technology Lecture room?
P1: The factors that promote/impinge teaching and learning are: preparation of the lecturer
(How prepared) and power supply.

P2: Time management is an important factor that promotes/impinges teaching and learning in Basic
Technology lectures.

P3: Most of the factors have been mentioned in previous answers; electricity supply to power the
equipment to use. Also, the student’s interest.

P4: Teachers' preparation and time management are factors that promote/impinge teaching and learning
in Basic technology lectures.

P5: Purchasing of modern equipment and training of the craftsmen, and technologists on these
equipment.

P6: An important factor that promotes/impinges teaching and learning in the Basic technology lecture
room is funding. The latest equipment/tools should be purchased to prepare the students for the digital
age.

P7: The factors that promote teaching and learning are equipment, machines, tools and other technology
devices.

15. How confident are you in your use of Instructional Strategies in your teaching?

P1: I am very confident in my use of the instructional strategies in my teaching. This is due to my
experience in teaching and the use of instructional strategies.

P2: Highly confident in the use of instructional strategy. High confidence is essential for effective
teaching. Instructional strategies play a crucial role in creating engaging learning experiences.

P3: Very confident in the use of instructional strategy because it has become integral to teaching and
learning processes. Familiarity with instructional strategies enhances the confidence.
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P4: I am confident in the use of instructional strategy in my teaching. This mindset of mine ensures
successful implementation of instructional strategies in your teaching practice.

P5: I am very confident in the use of instructional strategy in my teaching and this aligns with their
positive impact on student engagement and understanding.

P6: I am very confident in my use of instructional strategy to teach the students. This is based on my
experience in the field. In my field, you must be a master of the craft.

P7: I am very confident in the use of instructional strategy in my teaching. This is because I have been
using instructional strategies for many years.

16. How competent do you perceive yourself in selecting and using various instructional strategies
to support teaching and learning?

P1: Very competent as I possess a deep understanding of how instructional strategies impact student
engagement and learning outcomes.

P2: ompetent. The consistent use of instructional strategies to engage students reinforces my high level
of competence. It’s a powerful approach.

P3: Competent, because it has been part of what engaged the students in every class

P4: Fairly competent. My competence aligns with the positive effects of instructional strategies. They
enhance my teaching effectiveness and student success.

P5: My competence is above average. My experience and regular application of strategies contribute to
my high competence level. Mastery comes from practice.

P6: Highly competent. This reflects my expertise in tailoring instructional strategies to meet diverse
learning needs of my learners.

P7: 1T am competent in selecting and using various instructional strategy to support teaching and
learning. This is because of the regular use of these strategies on a regular basis.

17. To what extent can you employ instructional strategies across the curriculum?

P1: To a high extent as the deliberate use of strategies enhances student engagement, understanding,
and overall learning outcomes.

P2: To a very reasonable extent because balancing various teaching approaches ensures effective
instruction while considering the unique needs of each topic or subject.

P3: To alarge extent. From the beginning of the class, | have been using the strategies. Use the strategies
from the beginning to the end and throughout the session. So, it’s an extensive use of the strategies.

P4: T employ instructional strategies to a good extent. This is because recognizing the impact of
strategies; I integrate them extensively to create an enriched learning environment.

PS5: T utilize instructional strategies well. 1 ensure that the instructional strategies I use align with
curriculum goals and foster active engagement.

P6: To a good extent, because there is no aspect of instructions that I cannot use instructional strategies
for.

165



P7: I employ instructional strategies across the curriculum, as the need arises and the flexibility allows
me to address varying learning objectives, student backgrounds, and subject-specific challenges.

18. How capable are you of determining why, when, and how to employ instructional strategies
in education?

P1: I possess a high level of proficiency in defining the appropriate timing, rationale, and methodology
for implementing instructional strategies in the field of education, stemming from my teaching
experience.

P2: My experience has given me the ability to understand the why, when, and how of using instructional
tactics in the classroom.

P3: I am capable of why, when, and how to apply the instructional strategies during my lectures because
I have been using them for a long time.

P4: My confidence reflects a solid understanding of strategy selection and implementation. Also, my
awareness of context and student needs allows me to choose the right strategies at the right time.

P5: My capability aligns with the importance of strategic choices in education. It’s essential for
impactful teaching. My ability to adapt strategies to diverse situations enhances student learning
outcomes.

P6: I am highly capable. My intuitive grasp of when and how to use instructional strategies enhances
student learning. My experience over the years has fine-tuned my decision-making process, ensuring
effective teaching practices.

P7: I always make use of these instructional strategies. My adaptability allows me to tailor strategies to
specific contexts and learning objectives. So, [ am very capable of using it.

19. Have you been trained to use the instructional strategies? For how long? What type of training
did you receive?

P1: I have been trained in various teaching strategies, but there is a need for professional development
in twenty-first century teaching.

P2: I have undergone training on strategies since I started teaching. The training of staff on the
application of twenty-first century skills should be given priority.

P3: T have been trained in the use of instructional strategies, but the lecturers need modern training on
the pre-service teachers' preparation for the Fourth Industrial Revolution (4IR).

P4: 1 have been trained on strategies to teach the students, practically and theoretically. However, this
does not include how to prepare pre-service teachers for twenty-first century teaching.

P5: My experience with instructional strategies spans over a decade, but there is always room for further
professional development.

P6: My experience with instructional strategies began years ago as a teacher in secondary schools and
continues in this institution. Even though there was no professional development for us to prepare pre-
service teachers to teach in the twenty-first century, I took it upon myself to read about twenty-first
century teaching and integrate these skills in my teaching and design of lessons and assessments.

P7: T have received various forms of training on instructional strategies since I was employed as a
lecturer.
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20. Does the use of instructional strategies enhance teaching/learning in your lesson?

P1: Yes, it enhances teaching/learning in my lesson. These strategies create dynamic and engaging
experiences for students, fostering deeper understanding, active participation, and meaningful
connections to the content. I ensure a more effective and impactful educational environment

P2: Yes, it enhances it. Whether through active learning techniques, formative assessments, or
collaborative activities, these strategies create an enriched classroom experience.

P3: Absolutely, it enhances teaching/learning. The deliberate use of instructional strategies enhances
both teaching and learning. It creates an environment where students actively engage with the material.
This engagement leads to better comprehension and retention

P4: Yes, instructional strategies have an enormous impact on teaching and learning. They transform
passive listening into active participation, making lessons more memorable and meaningful.

P5: Yes, it amplifies teaching and learning. From scaffolding complex concepts to promoting critical
thinking, these strategies create a dynamic classroom and foster deeper understanding.

P6: Yes, it serves as a catalyst for increased teaching and learning. By intentionally selecting strategies,
it creates an environment where students actively construct knowledge which leads to better outcomes.

P7: Yes, the consistent use of instructional strategies enhance teaching and learning in my lesson. These
strategies create a vibrant and effective educational experience.

21. What are your views on the use of instructional strategies in Basic technology lectures?

P1: My view is that it enhances teaching/learning. Also, it encourages students to participate actively in
class.

P2: It enhances one to dissipate the knowledge acquired so far in the area of specialization or his
teaching area.

P3: It gives room for students to be more involved in teaching and learning. By incorporating
instructional strategies, we empower students to take an active role in their learning journey. Their
involvement leads to better retention and application of knowledge.

P4: Instructional strategies allow the students to participate creatively. It provides a canvas for student
creativity.

P5: It gives room for teamwork among the students. Also, creativity and new ideas will spring up during
the lectures.

P6: It promotes active learning and outcome-based learning. Most especially, when you are talking
about practical-oriented courses.

P7: It makes the students concentrate (focus) on the teachings. It improves the performance of the
students.

22. How likely are the instructional strategies to appeal to your students and engage/motivate
them?
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P1: Most likely, the instructional strategies will appeal to the students and engage them. These strategies
create a dynamic learning environment, making lessons more interesting and relevant.

P2: Most likely, because they become engaged and motivated, it becomes easier for them to acquire
more knowledge.

P3: It engages the students because they are involved in the teaching and learning, and using the
strategies, gets the students involved.

P4: Instructional strategies arouse and pique students’ interest. Whether through interactive discussions,
or hands-on activities these strategies make learning more exciting.

P5: It gives room for more ideas and creativity. Students contribute their ideas, fostering a vibrant and
collaborative classroom.

P6: It actively engages them in the learning process and keeps them motivated. Instructional strategies
provide opportunities for exploration, critical thinking, and meaningful participation.

P7: It always helps students stay focused, appealing to and enjoying their lessons.

23. How likely are the instructional strategies to appeal to both genders?

P1: Very likely, to appeal to both genders. Although, not in all cases it’s essential to recognize that
individual preferences may vary. Not all instructional strategies will resonate equally with everyone.

P2: It will appeal to both genders if well utilized. It enhances the interest in the course because effective
utilization of instructional materials enhances interest across genders.

P3: It will appeal to both genders because the strategies are not gender-based as Instructional strategies
transcend gender biases. They focus on effective teaching and learning, ensuring that all students
benefit, regardless of their gender

P4: The instructional strategies are not gender biased, and all the students are actively involved,
therefore, it will appeal to both genders.

PS5: There is no disparity in gender when it comes to instructional strategies as their purpose is to
facilitate learning for everyone.

P6: Instructional strategies do not discriminate about sex, because all the students are involved in
teaching and learning, therefore instructional strategy will appeal to both genders.

P7: Instructional strategy is not gender biased, because the students can see and be involved in the
lessons.

24. How likely will the task be accomplished within the attention span of the intended students?

P1: It depends on the number of instructional strategies combined within a lesson/class/lecture. If the
number of instructional strategies employed is one or two, the task will be accomplished within the
attention span of the students.

P2: The task can be accomplished within the stipulated time if the lecturer taking the course is time-
conscious, the tasks will be completed within the stipulated time frame.

P3: It can be accomplished. It is based on the instruction the lecturer gave to the students and the
timeframe. These will determine the accomplishment of the task.
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P4: Time frame is the determinant. The allocated time significantly impacts task completion. Shorter
tasks are more likely to fit within students’ attention spans.

P5: When the instructional strategies are properly utilized, they will most likely accomplish the task
within the attention span of the intended students.

P6: Using the appropriate instructional strategy will determine how to accomplish the task within the
attention span of the students.

P7: The task can be accomplished within the attention span of the students through effective time
management.
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APPENDIX 17 OBSERVATION SCHEDULE

Contextual Information

Practising lecturer Participant 1 (P1)

Date 22/08/23

Course Title Technical Drawing 1 (TCD 121)
Topic Construction of lines, angles, triangles
Location AB University, Lagos. Nigeria.

Orientation to teaching Basic technology: The orientation to teaching basic technology was
focused on providing students with the skills and knowledge necessary to understand and apply
basic technology concepts and principles. This includes developing students' problem-solving and
critical-thinking skills, as well as their ability to work collaboratively and creatively

Process: The process of teaching was first broken down into manageable steps, with a focus on
engaging students.

- Understanding the concepts.

- Selection of appropriate instructional strategy and materials.

- Good lesson plan with clearly stated objectives, teaching strategies, and assessment methods -
Delivering the lesson

- Evaluating the effectiveness of the instruction.

Riquor: The content was challenging and not too difficult for the learners to understand. The learners
were provided with scaffolding which enabled them to start learning by breaking down the lesson
into smaller units from the complex concepts. In the teaching of the concept of a triangle, for example,
the teacher first introduced the basic definition, then provided practice of constructing triangles, and
then allowed the learners to solve problems that involve the construction of angles and triangles.

Pre-service teacher activities: Pre-service teachers engaged in activities that helped the students to
understand the content.

-answering questions and brainstorming,

-engaging in discussions with peers and the lecturer.

-involved in the practice of construction of angles and triangles, as demonstrated by the lecturers.

Lecture venue: The lecture was held in the automobile workshop. There were distractions during
the lecture. The appropriate place for this lecture is the drawing room.

Objectives/learning outcome for the lesson: At the end of the lesson the learners should be able to:
7. Construct different angles (90, 60, 45, 30, 120, etc.) using a compass
8. Construct different triangles (scalene, isosceles, equilateral, etc.) using a compass
9. State the characteristics of different triangles
10. Construct a circle given a radius
11. Construct a circle inside the triangle
12. Plan a discussion on different triangles drawings.

What instructional strategies were used? The lecturer employed a combination of lecture,
questioning, brainstorming, demonstration methods, and using hands-on activities and cooperative
learning as instructional strategies.

To what extent are the instructional strategies used to support lesson objectives?
The combination of these instructional strategies provided a very effective approach to support the
lesson objectives.

Frequency of use: The lecturer consistently used these instructional strategies in his lectures.
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How are they linked to content? All the instructional strategies used by the lecturers are linked to
the content as they all provide opportunities to explore, understand, and apply the concepts taught.
The lecture method was used to explain the main ideas of the topic while the questioning method
was used to clarify points and deepen understanding. The brainstorming was used to generate ideas
and discussion and the demonstration method was used to complete some tasks in the content.
Cooperative learning was used to reinforce the concepts in the content and allow for practice and
application.

When are they used? These instructional strategies were used at various points throughout the
lesson. The lecture method was used at the beginning of the lesson to introduce the concepts. The
questioning and brainstorming methods were used throughout the lesson to check for understanding
and encourage discussion. The demonstration method was used at the end of the lecture to reinforce
the key points. The cooperative learning activities were also used as a culminating activity at the
end of the lesson, or as a formative assessment during the lesson.

Why are they used in this way?

The instructional strategies were used in these ways because they are evidence-based and are
effective in supporting student learning. The lecture method is a direct way to present new
information, while the questioning and brainstorming methods allow for student interaction and
discussion. The demonstration method provides a concrete example of the concepts, and the
cooperative learning activities promote collaboration and teamwork. By using these strategies in
these ways, the lecturer was able to meet the needs of all students and help them to achieve the
learning objectives. The lecture, questioning, brainstorming, and demonstration methods are all
used because they align with the principles of cognitive learning theory. This theory suggests that
learning is an active process that involves the construction of knowledge and that different students
have different learning styles.

What scheme was employed to assess learning in terms of the use of Instructional strategies?
To assess instructional strategies' effectiveness, the lecturer employed various assessment methods.
One method used was formative assessments: asking questions during the lecture and giving quick
quizzes throughout the lesson. Additionally, observation was used to assess student engagement
and understanding during the lesson.

How effective are the Instructional strategies at achieving the main lesson objective(s)?

The instructional strategies used above are very effective at achieving the main lesson objectives.
The lecture method is effective at providing a basic understanding of the concepts. The questioning
and brainstorming methods are effective at promoting critical thinking and encouraging students to
engage with the material. The demonstration method is effective at showing how the concepts can
be applied in real-world situations. Finally, cooperative learning activities are effective at
promoting teamwork and collaboration. These instructional strategies work together to provide a
comprehensive learning experience that meets the stated objectives.

How good are the instructional strategies used at encouraging creativity and collaborative
learning?

The instructional strategies employed are very effective at encouraging creativity and collaborative
learning. The lecture, questioning, and brainstorming methods all encourage students to think
creatively and come up with their ideas. Demonstration method is well suited as an instructional
strategy for technical subjects to promote spatial visualisation, identification and graphic
communication.

The cooperative learning activities promote active collaboration and teamwork. These strategies
provide opportunities for students to be creative and work together, which is very important for
learning and success in the real world.

Does the activity fit within the timetable? Yes, the lecture duration was two (2) hours. So, the
activity fits within the allotted period
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To what extent does it support problem-solving/critical thinking?

The above instructional strategies provided a great deal of support for problem-solving and critical
thinking. The lecture method introduces the problem and provides some information and context.
The questioning method encourages students to think critically about the problem and come up with
possible solutions. The brainstorming method provides an opportunity for students to generate ideas
and solutions. And the demonstration method provides a model for how to approach and solve the
problem. These strategies work together to enhance problem-solving and critical-thinking skills in
various ways.

How appropriate are the explanations for the level of your intended group?

The explanations utilized by the lecturer were very appropriate for the intended students. The
explanations were clear, concise, and easy to understand. They were also supported by examples,
demonstrations, and opportunities for practice. The explanations are at a level that is appropriate for
the student’s prior knowledge and understanding.

Knowledge of curriculum (Vertical or Horizontal): The knowledge of the curriculum for the
topic construction of lines, angles, triangles, and triangles in a circle is primarily horizontal. The
curriculum focuses on teaching students the specific skills and knowledge needed to construct these
shapes. This includes understanding the concepts of lines, angles, and triangles, and being able to
apply these concepts to construct shapes. There is also some vertical knowledge, in that students
need to have a basic understanding of geometry to understand the topic. However, the overall focus
is on horizontal knowledge and skills development.

Knowledge of Basic technology pre-service teachers: The knowledge of the basic technology
pre-service teachers for this topic, is a combination of both vertical and horizontal knowledge. On
the vertical side, pre-service teachers need to have a solid foundation in basic mathematics. This
includes understanding concepts such as angles, lines, and triangles. On the horizontal side, the pre-
service teachers need to know how to use the compass to construct these shapes. They also need to
understand the importance of accuracy and precision when constructing these shapes.

Misconception: There are a few common misconceptions that students often have about the
construction of angles and triangles. First, in constructing angles and triangles in Technical
Drawing you can measure the angles straightaway. This is not so. Only the compass should be
employed for the construction. This misconception can be corrected by providing students with
accurate information and by allowing them to explore and experiment with these shapes.

Learning difficulties: There were a few common learning difficulties that students experienced.
One difficulty was the inability to first understand the different types of triangles, such as
equilateral, isosceles, and scalene triangles. Some students also had difficulty understanding the
relationship between angles and lines. Additionally, students found it difficult to make an arch with
a compass and visualize the construction of these shapes.

Learning styles: There were varieties of different learning styles that were used. The visual-
spatial learning style which involves using images, pictures, and diagrams to represent the
concepts. Another learning style used was the auditory-sequential, which involves learning through
listening to and repeating information. Another learning style was tactile-kinesthetic, which
involves learning through hands-on activities and movement. Finally, there was the use of the
intrapersonal learning style, which involves learning through reflection and introspection.

Motivation: There are a few different motivations that were used to encourage the students to
learn. One motivation was curiosity, which was fostered by asking questions and encouraging
exploration. Another motivation was relevance, which was fostered by explaining how the concepts
can be applied in the real world. Another motivation was competition, which was fostered by using
quick quizzes as challenges to teach the concepts. Finally, there was recognition, which was
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fostered by providing positive feedback and recognition for achievement during the delivery of
instruction.

Needs: There are a few different needs that need to be considered.

-appropriate scaffolding: providing support and guidance as students learn new concepts.
-various and engaging activities, which help to keep students interested and engaged.
-clear and concise explanations so that students can understand the concepts being taught.
-adequate practice, so that students can master the concepts.

Background: The lecturer introduced the topics by providing some background knowledge and
understanding. First, he explained the basic geometry concepts such as points, lines, angles, and
shapes. Without this background knowledge, It can be challenging for students to comprehend the
principles of construction in technical drawing.

Assessments: types of assessment: There are a few types of assessment that were used to evaluate
the class's understanding of the construction of lines, angles, triangles, and triangles in a circle. The
formative assessment was used to identify areas of confusion and address misconceptions. This was
done through questioning, observation, or other methods. Secondly, the summative assessment was
used to evaluate the student’s learning after they had completed the unit. These assessments can
take the form of tests, projects, or other activities.

Materials and resources:

Ruler

- Pencils

- Compass

- Whiteboard and Markers

- Chart paper or poster board

Books:

“Technical Drawing for School Certificate and GCE” — by G.N. Green.
“Engineering Drawing with worked examples” — by Parker, M.A., and Pickup, F.

173




APPENDIX 18: OBSERVATION SCHEDULE (P2)

Contextual Information

Practising lecturer Participant 2 (P2)

Date 22/08/23

Course title Industrial Safety: ITE 121
Topic Introduction Industrial Safety
Location AB University, Lagos. Nigeria.

Orientation to teaching Basic technology: This subject is to equip students with the knowledge and
skills they need to safely work with machines and equipment. With that in mind, the orientation
focuses on the importance of safety and how to stay safe while working with machines.

Process: - Identify the learning objectives for the lesson.

- Select appropriate instructional strategies and materials.

- Plan activities and assessments that align with the objectives.

- Execute the lesson and assess student understanding.

- Evaluate the effectiveness of the lesson and make adjustments as needed.

Riguor: The rigor was high enough to challenge and engage students. The lecturer struck a balance
between making the material too easy or too difficult and adjusting the rigor as needed based on
student performance.

Pre-service teacher activities:

- Observing the lecturer while teaching in the classroom.
- answering questions during classroom

- discussing with peers

- asking the lecturer questions during the lecture

- Reflecting on teaching experiences.

Lecture venue: The lecture took place in Technology Education Hall 1. The hall was well-
illuminated and ventilated. The chairs and tables were well arranged.

Objectives/learning outcome for the lecture: At the end of the course, students will be able to:
5. Define industrial safety,
6. State the importance of industrial safety in the workplace,
7. State its impact on workers, organisation & community,
8. State the different safety hazards and how to avoid them.

What instructional strategies were used? The instructional strategies used by the lecturer were the
Lecture method, questioning, and blended learning.

To what extent are the instructional strategies used to support lesson objectives?

The instructional strategies were employed appropriately to support the teaching objectives of
industrial safety. The lecture method provides a clear and structured way to introduce new concepts,
while the questioning method encourages students to engage with the material and think critically
about it. Blended learning allows students to do part of their learning in an independent digital
environment, and part of it in a face-to-face classroom setting.

Frequency of use: He used these instructional strategies consistently in all of his lectures.

How are they linked to content? The lecture method was used to introduce new concepts, while
the questioning method encouraged students to engage with the material and think critically about it.
Blended learning combines the best of both worlds, providing a structured way to learn the material
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while also allowing for critical thinking. This means that the methods are closely linked to the content
of the course, as they allow students to understand and apply the concepts in a meaningful way.

When are they used? The different instructional methods are used at different points throughout the
teaching process. The lecture method was used at the beginning of the lesson, to introduce the main
concepts. The questioning method was used throughout the lesson, to check for understanding and
promote critical thinking,.

Why are they used in this way? Each instructional method was used in this way for a specific
reason. The lecture method provides a clear and concise introduction to the concepts. The questioning
method and blended learning were used to keep students engaged and provide opportunities for
feedback.

What scheme was employed to assess learning in terms of the use of Instructional strategies?
To assess the effectiveness of these instructional strategies, the lecturer used formative assessment,
such as questions, quick quizzes, or reflections, throughout the teaching process to track student
progress and identify any areas of difficulty. This helps to ensure that the instructional strategies are
effective.

How effective are the Instructional strategies at achieving the main lesson objective(s)? These
instructional strategies were highly effective at helping students to achieve the main objectives of a
lesson. The lecture method helped to establish a basic understanding of the concepts. The questioning
method promotes higher-level thinking and deepens understanding. And the blended learning method
reinforces the concepts and helps to make them meaningful and relevant. By using all of these
strategies together, students were more likely to retain and apply the information they had learned.

How good are the instructional strategies used at encouraging creativity and collaborative
learning? These instructional strategies are very good at encouraging creativity and collaborative
learning. The lecture method provided a framework for discussion and exploration. The questioning
method encouraged students to think outside the box and generate new ideas. The blended learning
method helped opportunities for collaboration and group. This led to a more creative and
collaborative learning experience.

Does the activity fit within the timetable? Yes, the activity fit within the time-table. The duration
on the time-table is two (2) hours.

To what extent does it support problem-solving/critical thinking? The lecture, questioning and
blended learning provided a high level of support for problem-solving and critical thinking. The
lecture method provided the foundational knowledge needed to understand the problem. The
questioning method promoted the use of problem-solving skills and critical thinking. The blended
learning method allows for hands-on practice and the application of problem-solving skills. Together,
these strategies provided a well-rounded approach to support students in becoming skilled problem
solvers and critical thinkers.

How appropriate are the explanations for the level of your intended group? The explanations
are highly appropriate for the intended group. The explanations were clear and concise. Also,
provided enough detail to be meaningful. The terminology used is relevant to the group’s background
and level of understanding. Overall, the explanations are very well-suited to the intended group.

Knowledge of curriculum (Vertical or Horizontal): There is both horizontal and vertical
knowledge of the curriculum that is needed. The horizontal knowledge includes an understanding of
the basics of safety, such as the importance of following safety procedures, how to identify and assess
hazards, and how to respond to emergencies. The vertical knowledge includes specific knowledge
about the hazards that occur in an industrial setting and how to prevent and mitigate them. Both types
of knowledge are important for a comprehensive understanding of industrial safety.

Knowledge of Basic technology pre-service teachers: For basic technology pre-service teachers,
horizontal knowledge includes an understanding of the basics of safety, such as the importance of
workplace safety, the role of government agencies in regulating safety, and how to create a safe
workplace. The vertical knowledge includes a deeper understanding of specific safety topics, such as
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emergency preparedness, and environmental safety. Pre-service teachers need to have both horizontal
and vertical knowledge of the curriculum, so they can effectively teach their future students about
industrial safety.

Misconception: A few misconceptions arose when teaching introduction to industrial safety. One
misconception is that safety is only important in high-risk industries. In reality, all workplaces have
some level of risk and all employees should be aware of basic safety practices. Another
misconception is that safety is only about physical safety. In reality, safety also includes
psychological, emotional, and social well-being.

Learning difficulties: Some learning difficulties arose during the teaching. One difficulty was that
the concepts were abstract and difficult to understand. Another difficulty was that many students
lacked prior experience with workplace safety, so they may not be able to relate the concepts to their
own lives. The students had a hard time staying engaged.

Learning styles: The main learning styles that were used include visual and auditory. Visual learners
learn best by seeing information, such as through charts, diagrams, and other images. Auditory
learners learn best by hearing information, such as through lectures or discussions. These styles were
incorporated into the course to ensure that all students have the opportunity to learn in the way that
works best for them.

Motivation: Common motivations used are rewards or recognition. Collaboration with other
students also gave social motivation to the learners, as the desire to belong or feel connected to others
increased their interest in the classroom. Combining these motivations effectively encouraged
students to learn the material in a meaningful way.

Needs: These include physical needs, such as a comfortable learning environment and adequate
resources. There are also cognitive needs, such as clear and understandable instruction. Finally, there
are affective needs, such as a sense of belonging and positive reinforcement. The lecturer was able
to fulfill these needs while delivering his teachings.

Background: The lecturer provided background notes for industrial safety, important context and
information about the topic. They included a brief history of safety practices in the workplace, an
overview of current safety regulations and standards, and an explanation of common hazards and
risks. Additionally, the background notes contained case studies of past incidents and accidents, and
information about how to prevent similar incidents from occurring in the future.

Assessments: types of assessment:

The lecturer used various assessment methods to gauge the students' comprehension of the material.
These include quizzes and questions. Additionally, the lecturer used observation and questioning to
assess the student’s understanding of the material. The assessment was designed to measure the

student’s understanding of the key concepts and to identify any areas that need further instruction.
Summative assessments at the end of the lesson were also given, such as tests, essays, and projects.

Materials and resources:
16. Textbooks,

D “Introduction to Safety Engineering” by S.O. Agunbiade, published by the Federal
Institute of Industrial Research Oshodi (FIIRO).
1) “Industrial Safety” by H.I. Amaku, published by Spectrum Books Limited.
17. Videos,

18. Handouts,

19. Worksheets,

20. Case studies

21. Safety data sheets, and
22. Safety equipment.
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APPENDIX 19: OBSERVATION SCHEDULE Participants 3

Contextual Information

Practising lecturer Participant 3 (P3)

Date 23/08/23

Course Title Workshop Practice

Topic Safety in the Workshop
Location AB University, Lagos. Nigeria.

Orientation to teaching Basic technology: By teaching students about safety in the workshop,
they will be better equipped to handle the challenges and risks that come with working with
technology.

Process: First, the lecturer identifies the learning objectives for the lesson. Second, the lecturer
creates a lesson plan that incorporates different teaching methods and strategies. Third, the lecturer
delivers the lesson and engages with students. Fourth, the lecturer assesses the student’s
understanding and provides feedback. Also, emphasise the need to plan for teaching, be guided by
the curriculum, and check what content must be covered before designing the lesson and planning
activities, but all this depends on the student's content knowledge.

Rigour: The lecturer has a strong knowledge of the safety protocols that are in place to mitigate
these hazards and he communicates these clearly and effectively to students.

Pre-service teacher activities:

- Reading and discussing a case study about a workplace accident
- Listening to the explanation and observing the lecturer.

- Participating in a safety quiz.

Lecture venue: The lecture took place in the Technology Education Hall 1. The hall was well-lit
and well-ventilated, creating a conducive environment for learning.

Objectives/learning outcome for the lesson: At the end of the lesson, students should be able to:
1. Define safety,

State the causes of accidents in the workshop,

Describe a good workshop planning & layout.

State the importance of safety in the workplace,

Identify potential safety hazards

State proper safety procedures when using equipment in a workshop.

oukwnN

What instructional strategies were used? The instructional strategies used include the lecture
method, questioning, and blended learning.

To what extent are the instructional strategies used to support lesson objectives? The
instructional strategies were used to support lesson objectives to a large extent. The lecture method
provides the learners with a clear and precise explanation of the lesson objectives while also
introducing new ideas and concepts. The questioning technique was used to test the students'
understanding of the concept and also to encourage critical thinking while the demonstration
showed the learners how to apply the concept in real-world situations. Finally, blended learning
provided a more interactive and remain experience that helped the learners to understand better and
retain taught concepts.

Frequency of use: The lecturer consistently employed instructional strategies in his teaching.

How are they linked to content? These methods were linked to the content of the lesson
differently. The lecture method was used to introduce new concepts, while questioning allows
students to explore and expand on those concepts. The demonstration method was used to complete
some tasks in the content and blended learning helps to apply those concepts to real-world
situations.

When are they used? These methods were used during the lecture and at the end of the lesson to
convey the key concepts, summarize the concepts, reinforce the key points, and engage the learning
experience.

Why are they used in this way? The lecture method allows students to hear new ideas and
concepts, which can spark their creativity and give them new ideas to explore. Questioning
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encourages students to think creatively and critically about the material, and The demonstration
method provides a concrete example of the demonstration method provides a concrete example of
the concepts. In blended learning, students can work together to complete tasks and solve problems,
which promotes collaboration and teamwork.

What scheme was employed to assess learning in terms of the use of Instructional strategies?
The lecturer gave the learners a quiz that included questions about workplace safety. The learners
were also asked to develop a plan to improve workplace safety in their workshop. Assessing the
results of learning through these methods is known as "learning outcomes assessment".

How effective are the Instructional strategies at achieving the main lesson objective(s)?

The main lesson objective was successfully achieved through the combination of these instructional
strategies, as shown by the response of the learners during the short quiz, as well as the questions
and answer segment at the end of the lesson.

How good are the instructional strategies used at encouraging creativity and collaborative
learning? The lecture method encouraged creativity by presenting new and interesting information
that sparks new ideas. Questioning encouraged creativity by requiring students to think critically
and come up with new solutions.

Does the activity fit within the timetable? Yes. The activity was scheduled appropriately in the
time-table."

To what extent does it support problem-solving/critical thinking? Lectures support problem-
solving by providing information and examples that were applied to real-world problems.
Questioning supports critical thinking by requiring students to evaluate and analyze information to
come up with answers. This allows students to explore multiple perspectives and approaches to
problem-solving.

How appropriate are the explanations for the level of your intended group? The lecture was
effective in promoting knowledge acquisition, and questioning was effective in promoting critical
thinking.

Knowledge of curriculum (Vertical or Horizontal): It’s important to have both vertical and
horizontal knowledge. Students need to have a broad understanding of the different aspects of
safety, and they also need to have a deep understanding of the specific safety procedures that are
relevant to the workshop environment. So, to effectively teach safety in the workshop, it’s
important to have a curriculum that incorporates both vertical and horizontal knowledge.

Knowledge of Basic technology pre-service teachers: Pre-service teachers are students who are
in the process of becoming certified teachers. They may have some knowledge of safety, but, their
knowledge is still developing.

Misconception: Common misconceptions about safety can include thinking that safety procedures
are not important, or that safety is only necessary for certain types of equipment. Misconceptions
can lead to dangerous situations in the workshop, so it’s important to address them early on. To
address these misconceptions, teachers can use a variety of strategies, such as discussion, role-
playing, and hands-on activities.

Learning difficulties:

To address the learning difficulties, lecturers use a variety of techniques, such as breaking down
tasks into smaller steps, providing frequent feedback, and using visual aids.

Learning difficulties may include a lack of focus, difficulty following instructions, and trouble
comprehending abstract concepts.

Learning styles: The learning styles utilized during classroom instruction include: visual, auditory,
and reading/writing.

Motivation: The lecturer used the following motivation: setting clear goals, providing meaningful
feedback, and using positive reinforcement during questioning and answering sessions.

Needs: One need is to understand the importance of safety and how it relates to learners' safety and
the safety of others in the workshop. Another need is to understand how to follow safety procedures
and use safety equipment correctly. Finally, students need to have the confidence to speak up if
they see something unsafe happening in the workshop.

Background: This background includes understanding the history of workplace safety, the
evolution of safety laws and regulations, and the impact of safety on the economy and society. With
this background knowledge, students can understand the importance of safety and how it relates to
their lives.

178




Assessments: types of assessment: Several types of assessments are used in the classroom when
teaching safety in the workshop. For example, observational assessments are used to observe
students’ behavior and actions while working in the workshop. In addition, short tests were used to
assess students’ understanding of safety concepts.

Materials and resources:
Fire extinguishers, First aid kits, Safety signs, Whiteboard & marker.
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APPENDIX 20: OBSERVATION SCHEDULE (P4)

Contextual Information

Practising lecturer Participant 4 (P4)

Date 28/08/23

Course Title Building Technology (BUT 121)
Topic Principle of design and Foundation
Location AB University, Lagos. Nigeria.

Orientation to teaching Basic technology

This topic, principle of design & foundation is aligned with the overall goal of basic technology,
which is to provide students with an understanding of the fundamental principles and concepts of
technology. To achieve this goal, it is necessary to cover topics such as design, materials,
manufacturing processes, and quality control. This particular topic falls under the umbrella of design,
which is a critical aspect of technology education.

Process This process involves introducing students to the basic concepts and principles of design. It
also involves providing them with opportunities to apply these concepts in real-world situations. The
lecturer introduced the topic by stating the practical stages involved in the construction of a building:
Clearing of plants, Recce survey (first visit to the site), mapping out the site, discussion with the
client, sketching the building plan (based on the client’s needs), etc.

The process includes opportunities for students to reflect on their learning and receive feedback from
the teacher. This process can be broken down into several smaller steps, such as introducing the topic,
providing examples, and facilitating discussion.

Rigour: The lecturer provides students with a thorough understanding of the principles of design.
This includes the theoretical understanding and how these principles can be applied in real-world
situations. The topic is challenging enough to engage students and encourage them to think critically.

Pre-service teacher activities:

- Observing the lecturer while teaching in the classroom
- asking the lecturer questions during the lecture

- Brainstorming exercises

- Team projects

- Case studies

Lecture venue: The lecture was held in Technology Education Hall 1. The hall was well-lit and well-
ventilated, creating a conducive environment for learning.

Objectives/learning outcome for the lesson: At the end of the lecture, students should be able to:

vii. State the process of design & foundation,

viii.  Explain the difference between form and function in design.
iX. Define concrete & mortar.

X. Explain the constituents & properties of concrete.

Xi. State the difference between mortal & concrete.

What instructional strategies were used? The lecturer used demonstration, lecture methods, guided
discovery, discussion and project-based learning in teaching the students.

To what extent are the instructional strategies used to support lesson objectives?
The lecturer used to a great extent, all the instructional strategies. They all have a role to play in
helping students reach their learning objectives

Frequency of use: The lecturer used these instructional strategies oftentimes, in his teaching.
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How are they linked to content?

The instructional strategies were all linked to the content in a meaningful and relevant way. For
example, the demonstration was used to show how the concepts are applied in the real world, lecture
method was used to explain the concepts in detail, questioning was used to assess and reinforce
understanding of the concepts, and project-based learning was used to apply the concepts to a real-
world situation. Guided discovery is an instructional strategy that caters to learner diversity in
technology classrooms in terms of levels of cognition and gender. The teacher is the guide who only
scaffolds learning, but the learner does the thinking and problem-solving.

When are they used?

The different instructional methods were used at different points throughout the teaching process.
The lecture method was used at the beginning of the lesson, to introduce the main concepts. The
questioning method was used throughout the lesson, to check for understanding and promote critical
thinking. The demonstration and project-based learning were used at the end of the lesson.

Why are they used in this way?

First, these methods are all evidence-based and are effective in promoting learning. Second, they are
all suited to the learning objectives of teaching principles of design & foundation. Demonstration is
a good way to show clearly the concepts being taught, the lecture method provides clear and concise
explanations, questioning allows for discussion and interaction, and project-based learning allows for
hands-on application of the concepts. Also, drawing from the curriculum content and aligning the
assessment with the objectives so those objectives are achieved, choosing the correct teaching
strategy, providing feedback and allowing them to reflect.

What scheme was employed to assess learning in terms of the use of Instructional strategies?
This scheme is called the "assessment triangle." The assessment triangle consists of three elements:
performance assessment, feedback, and student reflection. Performance assessment is used to
measure student learning, while feedback is used to provide information about student performance.
Student reflection is used to encourage students to think about their learning process and make
connections between what they have learned and their own experiences. All three elements of the
assessment triangle are important for effective learning and assessment and were employed by the
lecturer.

How effective are the Instructional strategies at achieving the main lesson objective(s)? The
combination of the instructional strategies used was very effective. The positive feedback showed
that the combination was very effective in achieving the stated behavioral objectives.

How good are the instructional strategies used at encouraging creativity and collaborative
learning? Very good as the combination of instructional strategies encouraged creativity and
collaborative learning in the following ways:

- Encourage students to ask questions, experiment, and make mistakes

- Promote discussion and collaboration among students

- Provide opportunities for students to explore their interests and passions

- Allow students to work on projects independently or in small groups

- Foster an environment of curiosity, creativity, and innovation

- Use real-world problems and scenarios as the basis for learning activities

Does the activity fit within the timetable? Yes, the activity fits within the time-table.

To what extent does it support problem-solving/critical thinking?

The instructional strategies were used in several ways to encourage these skills:

- Encouraging students to think critically and reflect on their learning

- Providing opportunities for students to problem solve and make decisions

- Challenging students to consider multiple perspectives and find creative solutions

- Helping students to break down complex problems into smaller, more manageable tasks
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How appropriate are the explanations for the level of your intended group?

These instructional strategies are effective at encouraging problem-solving and critical thinking by
providing a visual representation of the problem and solution. It also allows students to ask questions
and receive feedback in real-time. Additionally, students were encouraged to ask questions and make
connections to their own experiences.

Knowledge of curriculum (Vertical or Horizontal):

There is both horizontal and vertical knowledge of the curriculum that is needed.

Vertical knowledge refers to the progression of concepts and skills from one grade level to the next.
This means that the curriculum was designed so that students build on their knowledge and skills
from one grade level to the next. Horizontal knowledge refers to the connections between different
subjects and concepts within the curriculum.

Knowledge of Basic technology pre-service teachers. They need to have a basic understanding of
the principles of design and technology. This includes understanding the role of design and
technology in society, the different types of design, and the different types of technology.

Misconception

- The belief that design is only about aesthetics

- The belief that technology is only about using computer

- The belief that design and technology are separate subjects.

Learning difficulties One potential difficulty is the practical nature of the subject. This means that
students may struggle to grasp the concepts and make connections with real-world experience.
Another potential difficulty is the technical nature of the subject. This means that students may
struggle to understand the technical language and concepts used in the curriculum

Learning styles The learning styles employed for this teaching included:

- Visual learning: This involves using images, charts, and diagrams to teach the material.

- Kinesthetic learning: This involves hands-on activities and experiments to teach the material.
- Auditory learning: This involves listening to and discussing the material.

- Reading/writing learning: This involves reading texts and writing about the material.

Motivation:

The lecturer made the subject relevant to the learners' lives and future careers.
- Used examples and applications that are interesting and meaningful to them.
- Provided positive reinforcement and feedback.

- Gave them opportunities to be creative and innovative.

- Encouraged collaboration and discussion.

Needs:

- Understanding the historical and cultural context of the subject.
- Learning about the different types of design and technology.

- Developing problem-solving skills.

- Learning how to use technology effectively.

- Developing critical thinking skills.

Background:
The lecturer gave us some notes about the topic being discussed - the historical background of
building construction.

Assessments: types of assessment

- Observation: This involves observing students working on projects and completing assignments.

- Tests and quizzes: These were given during the lesson as formative assessments and used to measure
student knowledge.

Classwork:
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Design a task that uses project-based learning.

Materials and resources

- Books and articles on design and technology.

- Physical materials, building materials: cement, sand & coarse aggregate (granite or gravel).
- Project-based materials, such as materials for building models or prototypes.

- Real-world examples and case studies.
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APPENDIX 21: OBSERVATION SCHEDULE (P5)

Contextual Information

Practising lecturer Participant 5 (P5)

Date

Course Title Introduction to Vocational and Technical Education
Topic Characteristics of Vocational & Technical Education
Location AB University, Lagos. Nigeria.

Orientation to teaching Basic technology

The orientation of the topic "characteristics of vocational education” to basic technology is primarily
in the context of the importance of technical skills and knowledge in vocational education. Basic
technology includes a wide range of skills and knowledge that are necessary for success in vocational
education, such as computer literacy, basic math and science skills, and hands-on learning.

Process

- Identification of learning objectives

- Development of instructional materials
- Implementation of instruction

- Evaluation of learning

Rigour: The "rigour" involved in teaching "characteristics of vocational education” is primarily
related to the depth and breadth of the knowledge and skills that are required for success in vocational
education. This means that students need to have a thorough understanding of the material, and be
able to apply it in real-world situations. In addition, they need to be able to demonstrate proficiency
in a variety of skills and techniques that are relevant to the field.

Pre-service teacher activities:

- Reading and analyzing relevant materials.

- Engaging in class discussions.

- Reflecting on personal experiences.

- Researching and collecting information.

- Collaborating with peers.

- Practicing skills and techniques.

- Observing and analyzing real-world examples.

Lecture venue: The lecture was held in Vocational Education Hall 3

Objectives/learning outcome for lesson: At the end of the lecture, the students should be able to:
i. Define vocational education and vocational training

i1 State the differences between vocational education & vocational training

iii Differentiate between vocational education and technical education.

iv Identifying the components of vocational education.

v Explaining the role of vocational education in society.
vi Evaluating the effectiveness of specific vocational education programs.

What instructional strategies were used? The instructional strategies used by the lecturer includes
lecture, brainstorming, and cooperative learning in her teaching.

To what extent are the instructional strategies used to support lesson objectives? Lecture method
is a good match for the objective of providing a comprehensive overview, as it allows the instructor
to present a lot of information in a structured way. Brainstorming is a good match for the objective
of generating new ideas, as it encourages creative thinking and problem-solving. Cooperative
learning is a good match for the objective of promoting collaboration, as it requires students to work

together to complete tasks.

Frequency of use: The instructional strategies were used intermittently during the lectures.

How are they linked to content?

184



- Lecture provides an overview of the subject, which helps students to understand the basic concepts
and ideas.

- Brainstorming allows students to explore and expand on the information learned through lecture.

- Cooperative learning provides an opportunity for students to apply the information from lecture and
brainstorming in a real-world context.

When are they used? The lecture method was used to introduce the topic to the learners which
provided an overview. The brainstorming activity was used in the middle of the class to get the
learners thinking creatively about the topic while the creative learning was used at the end of the
class to help the students apply what they have learnt and consolidate their knowledge.

Why are they used in this way? The above instructional strategies are used in the way they are
because they each have their own unique benefits. Lecture is used to present a lot of information in
a clear and concise way, while brainstorming is used to generate new ideas and creative solutions.
Cooperative learning is used to foster teamwork and collaboration, which can help students to learn
from each other and improve their communication skills.

What scheme was employed to assess learning in terms of the use of Instructional strategies?
The assessment scheme for "characteristics of vocational education" included a variety of different
assessments, such as:

- Written exams that test students' knowledge of the subject.

- Presentations that give students the opportunity to demonstrate their understanding of the subject.
- Self-assessment activities that encourage students to reflect on their learning.

How effective are the Instructional strategies at achieving the main lesson objective(s)?

They are highly effective when used together. For example, lecture provided the necessary
background information for students, while brainstorming helped to generate new ideas and
solutions. Cooperative learning was used to put these ideas into practice, and assess how well they
work. This approach was particularly effective in achieving the lesson objectives, as it allows students
to learn from each other and build on their understanding of the taught topic.

How good are the instructional strategies used at encouraging creativity and collaborative
learning?

The combination of the instructional strategies proved to be very effective at encouraging both
creativity and collaboration. For example, brainstorming has shown to promote creative thinking, as
it allows for the free flow of ideas without judgment. Cooperative learning has also shown to
encourage collaboration, as it requires students to work together to complete tasks and achieve goals.
So, it seems that these strategies can be very effective in promoting creativity and collaboration.

Does the activity fit within the timetable? Yes

To what extent does it support problem-solving/critical thinking? Both lecture and cooperative
learning are highly effective at supporting these skills. lecture can provided students with the
information and knowledge they need to solve problems. Cooperative learning then allowed the
students to practice problem solving in a real-world context, as they work together to find solutions.
This combination of lecture and cooperative learning was very effective in supporting problem
solving and critical thinking.

How appropriate are the explanations for the level of your intended group?

This class evaluation suggests that lecture, brainstorming, and cooperative learning can all be very
effective for pre-service teachers. This is because these strategies can help to provide a strong
foundation of knowledge and skills, which is important for new teachers. They can also help to
develop teamwork and communication skills, which are essential for working with students and
colleagues.

Knowledge of curriculum (Vertical or Horizontal)

Knowledge of Basic technology pre-service teachers: The pre-service teachers may have some
knowledge of the characteristics that distinguish vocational education from other types of education.
For example, they may know that vocational education is focused on developing practical skills that
can be used in the workforce. They may also know that vocational education often takes place in a
different setting than traditional education, such as in a workshop or laboratory.

185




Misconception: Some possible misconceptions include the idea that vocational education is only for
people who are not academically inclined, or that it is only for people who want to learn a specific
trade. Other misconceptions may include the idea that vocational education is not as rigorous as
traditional education, or that it does not lead to well-paying jobs.

Learning difficulties: One possible difficulty is that the concepts and terminology used in this
subject can be complex and challenging to grasp.

Learning styles: some of the different learning styles used by the lecturer include visual, auditory,
and kinesthetic learning styles.

Motivation:

Needs: One need is for clear and concise information, as this can help to ensure that students
understand the concepts being taught. Another need is for practical and hands-on learning
opportunities, as this can help to reinforce the concepts being taught and make them more meaningful.
Finally, pre-service teachers may need support and feedback from instructors, as this can help to
guide their learning and ensure that they are on the right track

Background: Vocational education focuses on the acquisition of practical skills and knowledge that
can be applied in a workplace. It can be acquired both in a non- traditional settings such as a trade
school or apprenticeship program. It also focuses on specific occupations or industries.

Assessments: types of assessment:
- True/False quiz

- A short answer/ Essay question

- A group activity or discussion

- Self-reflection.

Materials and resources:

Materials

Textbooks: - "Vocational Education: Principles and Practice" by J.O. Onyema, published by Lagos
State University Press.

- "Vocational Education and Training in Nigeria" by K.O. Odimegwu, published by University Press
Ple.

- "Foundations of Vocational Education" by S.J. Olasanmi, published by Associated Press of Nigeria
Limited.

- "A Critical Analysis of Vocational Education in Nigeria" by .A. Adeboye
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APPENDIX 22: OBSERVATION SCHEDULE (P6)

Contextual Information

Practising lecturer Participant 6 (P6)

Date 14/08/23

Course Title Woodwork

Topic Defects in timber

Location AB University, Lagos. Nigeria.

Orientation to teaching Basic technology:

This topic is oriented towards basic technology in a few ways. Firstly, the topic involves
understanding the different types of defects that can occur in timber, and how these defects can affect
the strength and durability of the timber. Secondly, the topic involves understanding the methods
used to detect and diagnose timber defects, as well as the methods used to prevent or correct them.
This all falls under the umbrella of basic technology, as it relates to the understanding and use of
tools and methods for working with wood.

Process:

-Introduce students to the different types of defects that can occur in timber, and the different causes
of these defects.

- explain how defects can affect the strength and durability of timber and the potential consequences
of leaving these defects unaddressed.

-explain how to detect and diagnose defects in timber, and how to correct or prevent them

- ask questions and get feedback

Rigour :

This topic requires a good deal of rigour. However, the lecturer was able to adjust the rigor to the
level of the students. Given that different defects can occur in timber and a range of methods for
addressing them. Students need to have a solid understanding of the different types of defects, as well
as the methods for identifying and correcting them. In addition, this topic requires students to have a
good understanding of the science behind the defects. Students need to be able to identify and
diagnose different types of defects, such as checks, shakes, splits, knots, and decay. They also need
to be able to determine the severity of each type of defect, and whether or not the defect needs to be
corrected. In addition, students need to be able to understand and apply the various methods for
correcting defects, including filling, patching, trimming, and sealing.

Pre-service teacher activities:

-Students participated in hands-on activities such as examining different types of wood for defects.
-They also researched using their smartphones on the different types of defects, their causes, and how
to correct them.

-Students worked in groups to analyze real-world examples of timber defects and discuss how they
could be addressed.

Lecture venue: The lectures took place in the Woodwork Technology workshop. It is the appropriate
venue for this course, with all necessary equipment, tools, instruments, workbenches, and materials.

Objectives/learning outcome for the lesson: At the end of the lesson, the students should be able

to:
vi. State the meaning of defects in timber,
vii. Differentiate natural and artificial defects
viii. Explain the conversion of timber.
iX. Identify and describe the different types of defects in timber.
X. Explain the causes of defects in timber.

What instructional strategies were used? The lecturer used lecture methods, brainstorm,
questioning, demonstration, project-based learning and blended learning to prepare Basic technology
pre-service teachers.

To what extent are the instructional strategies used to support lesson objectives?
The lecture method was effective in achieving learning outcomes by providing students with a broad
overview of the topic. Questioning was used to achieve learning outcomes by testing students'
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understanding of the topic and allowing them to demonstrate their knowledge in a structured way.
The demonstration method helped to reinforce the knowledge that students have gained from lectures
and readings. The Project-based method was used to achieve learning outcomes by allowing students
to apply the knowledge they have gained from lectures and readings to real-world problems. Blended
learning was effective at achieving learning outcomes because it combines multiple instructional
strategies into a single approach. This allowed the students to learn in a variety of ways, and to benefit
from the advantages of each strategy.

Frequency of use: The lecturer used the instructional strategies in his teaching, constantly.

How are they linked to content:

The lecture method was used to introduce the topic to give an overview, and the questioning
technique was used to ask some questions about the materials to check learners' understanding after
the different types of defects on timber were demonstrated through pictures and videos, then the
learners where grouped into different groups to identify and classify the different defects as project
work in the class and blended learning was used to reinforce the topic taught by asking the students
to research more information of defects of timber.

When are they used?

The lecture method was used at the beginning of the lesson, then the questioning technique was used
throughout the lesson to ask some questions to check learners understanding, the demonstration was
used in the middle of the class by showing the learners pictures and videos of defects of timbers then
the project-based was used at the end of the class, while blended learning was used throughout the
class like the questioning technique.

Why are they used in this way?

The lecture method was used at the beginning of the lesson because it’s an efficient way to cover a
lot of material within a short time. The questioning technique was used throughout the lesson to keep
the learners engaged and to ensure proper understanding while the demonstration method was used
in the middle of the class as it provided a more concrete understanding of the taught concept and
made learning more engaging, by showing the learners pictures and videos of defects of timbers then
the project-based was used at the end of the class because it allowed the learners to apply the learned
knowledge practically. Blended learning was used throughout the class because it allowed for flexible
and personalized learning and made learning more engaging with pictures and videos which made
the class more interesting to the learners.

What scheme was employed to assess learning in terms of the use of Instructional strategies?
This scheme is called the "assessment triangle." The assessment triangle consists of three elements:
performance assessment, feedback, and student reflection. Performance assessment is used to
measure student learning, while feedback is used to provide information about student performance.
Student reflection is used to encourage students to think about their learning process and make
connections between what they have learned and their own experiences. All three elements of the
assessment triangle are important for effective learning and assessment and were employed by the
lecturer.

How effective are the Instructional strategies at achieving the main lesson objective(s)?
Demonstration is very effective in achieving the stated objectives because it allows students to see a
skill or concept in action. Project-based learning is effective because it allows students to apply what
they have learned practically. Questioning is effective because it encourages students to think
critically and to apply what they have learned. Blended learning is effective because it allows students
to learn in a variety of ways, which can help to reinforce their understanding. The lecture method is
effective because it can be used to provide students with a lot of information in a short period. This
makes it especially useful for covering a lot of material in a short time.

How good are the instructional strategies used at encouraging creativity and collaborative
learning? Demonstration encouraged creativity by allowing students to see a skill or concept being
applied creatively. Project-based learning encourages creativity by allowing students to come up with
their solutions to a problem. Questioning encouraged creativity by allowing students to come up with
their questions and explore new ideas. Blended learning encourages creativity by combining a variety
of teaching methods, which allows for more creativity in the learning process. Blended learning also
encouraged collaboration by providing opportunities for students to work together on projects and
tasks. Questioning also encouraged collaboration by allowing students to work together to find

answers to questions. Guided discovery is an instructional strategy that caters to learner diversity in
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technology classrooms. The teacher is the guide who only scaffolds learning, but the learner does the
thinking and problem-solving.

Does the activity fit within the timetable? Yes, the activity fit within the timetable.

To what extent does it support problem-solving/critical thinking? The Lecture method helps to
introduce new concepts and ideas, which stimulate students' interest and encourage them to think
critically about the material. Questioning encourages problem-solving by allowing students to
analyze and evaluate information and data. It also encourages critical thinking, by prompting students
to consider different perspectives and viewpoints. Blended learning supports problem-solving and
critical thinking by providing a variety of approaches and resources for students to draw from.

How appropriate are the explanations for the level of your intended group?

All of the instructional methods of demonstration, brainstorm, project-based learning, questioning,
blended learning and lecture are appropriate for teaching defects in timber to the intended group of
students. Each method has its strengths and can help to engage students and ensure that they are
learning the material. The lecturer used a combination of these methods, thereby creating a well-

rounded and effective learning experience for their students.

Knowledge of curriculum (Vertical or Horizontal): The lecturer thoroughly explained every
aspect of the topic and several connections were made between this topic and other topics within the
curriculum. There are connections between defects in timber and other topics within the wood course.
These include topics such as wood properties and wood preservation. There are also connections
between defects in timber and other topics within the larger technology curriculum, such as material
and manufacturing.

Knowledge of Basic technology pre-service teachers: This knowledge includes both subject-
specific knowledge, such as knowledge of the different types of defects and how they are caused, and
pedagogical knowledge, such as knowledge of effective teaching strategies for this topic. Teachers
need to have a strong understanding of both types of knowledge to effectively teach this topic. The
lecturer has a good understanding of the different types of defects that occur in timber, such as knots,
splits, and checks. He also understands how these defects are caused, such as by poor growing
conditions, defects in the tree, or improper drying or storage. Pedagogical knowledge includes
understanding how to effectively teach students about these defects, such as through hands-

on activities, demonstrations, and discussion. These were taught effectively, by the lecturer.

Misconception:
1v. All timbers are the same
V. All timbers have the same defects

Vi. All defects are bad and should be avoided.

Learning difficulties: One difficulty may be the abstract nature of some aspects of this topic. Some
students cannot visualize and understand concepts like cell structure, moisture content, and drying
rates. Another difficulty may be the technical nature of the terminology used to describe defects, such
as "compression wood" and "cross-grain.

Learning styles:

- Visual learning: This involves using images, charts, and diagrams to teach.

- Kinesthetic learning: This involves hands-on activities and experiments to teach the material.
- Auditory learning: This involves listening to and discussing the material.

- Reading/writing learning: This involves reading texts and writing about the material

Motivation

One thing that motivated the students was the real-world relevance of this topic. Another motivating
factor was the hands-on nature of this topic. Students can learn by doing, which can make the learning
process more engaging and meaningful.

Needs: Some students may need adaptations related to their physical ability, such as modifications
to equipment or materials. Others may need adaptations related to their cognitive ability, such as
visual aids or alternative explanations. It's important for teachers to be aware of the needs of their
students and to make appropriate adaptations to help them learn effectively.

Background: The background of the topic "defects in timber" includes the history of timber use, the
biology of trees, and the different types of defects that can occur in timber. Knowing this background
information helps students to better understand the topic and to make connections between different
concepts.
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Assessments: types of assessment

Both formal and informal assessments were used. Formal assessments include tests that measure
students' knowledge and understanding of specific concepts. Informal assessments included
discussions and observations of students as they work.

Assignment:

Brainstorm how you would address the defects encountered at some schools regarding the desks and
chairs.

In your project design, indicate what measures are taken to troubleshoot, problem solve, critique and
evaluate the design and what is innovative or creative about your design. Use local materials to
present your project.

Materials and resources:

- Images and photographs of different types of defects

- Samples of wood with different defects

- A video that shows the formation of defects in timber

- A timeline of the history of timber use

- Worksheets and activities that allow students to identify and classify defects
- Resource books and websites that provide information on the topic.
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APPENDIX 23: OBSERVATION SCHEDULE (P7)

Contextual Information

Practising lecturer Participant 7 (P7)

Date 21/08/23

Course Title Automobile Technology

Topic Fundamentals of Automobile Transmission Systems
Location AB University, Lagos. Nigeria.

Orientation to teaching Basic Technology: This course is designed to equip students with the
knowledge and skills they need to work in the automobile industry or to teach automobile technology
in schools. The orientation was on the importance of transmission systems in automobiles.

Process:

- identify the learning objectives for the lesson.

- create a lesson plan that incorporates different teaching methods and strategies.
- deliver the lesson and engage with students.

- assess the students’ understanding and provide feedback.

Rigour: To make sure the material is sufficiently rigorous, the lecturer considers the prior knowledge
and abilities of their students, the learning objectives of the lesson, and the resources available. Then
plan the lesson accordingly, providing opportunities for students to engage with the material at an
appropriate level of challenge.

Pre-service teacher activities:
- Learners observed and listened attentively.
- Learners took notes,
- Answer questions orally.
- Students participate in group discussions & work in teams to solve problems.
- Learners complete online assignments,
- Participate in online discussions, or give presentations.
- Learners plan, carry out, and present their projects.

Lecture venue: The lecture was held in the Automobile workshop. It is the appropriate place for
teaching the course, with easy access to equipment, tools, machines, spare parts, etc.

Objectives/learning outcome for the lesson:

At the end of the lesson, the students should be able to:

- Understand the working principles of transmission systems.

- Explain the design of modern automobile transmission systems.
- Describe different types of transmission systems.

What instructional strategies were used? The lecturer made use of lecture methods, questioning,
blended learning, demonstration, and project-based learning in his teaching.

To what extent are the instructional strategies used to support lesson objectives?

The lecture method was used to introduce the main concepts of the lesson which helps to support the
objective of understanding the concept. Questioning was used to check for understanding and to make
sure that the students were on the right track which also supported the objectives and blended learning
was used to reinforce the material and to help students apply their knowledge. Demonstration was
used to provide a concrete example of the material which also supported the lesson objectives.
Project-based learning was used to assess if the learners have truly mastered the concept taught which
also supported the lesson objectives. Each of these methods helps to ensure that the content is
presented in a way that is engaging and effective.

Frequency of use: The lecturer used these instructional strategies, recurrently.

How are they linked to content? The lecture method was linked to the content by creating a clear
and logical structure for the material. Questioning was linked to the content by asking specific
questions about the material. Blended learning was reinforced by using various media to supplement
the course content. Demonstration was linked to the content by choosing an example that is relevant
and meaningful.

When are they used? The lecture method was used to provide information and to introduce new
concepts. Questioning helps to engage students and to assess their understanding. Blended learning
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allows for a variety of learning styles to be accommodated. The demonstration provides a real-world
example of the material. And project-based learning allows students to apply what they've learned
practically.

Why are they used in this way? Lecture method was used to introduce new concepts or to provide
an overview of a topic. Questioning and blended learning were used to reinforce the material and to
help students apply their knowledge. Demonstration was used to provide a concrete example of the
material. And project-based learning was used to give students a real-world application of the
material. Each of these methods helps to ensure that the content is presented in a way that is engaging
and effective.

What scheme was employed to assess learning in terms of the use of Instructional strategies?
The scheme that was developed for assessment was based on the learning objectives and the needs
of the learners. It also considers the different methods that were used in the course unit. The lecture
method was assessed through tests and quizzes. Questioning was assessed through discussion and
written responses. Blended learning was assessed through online activities and projects.
Demonstration was assessed through observation. And project-based learning was assessed through
projects in the class.

How effective are the Instructional strategies at achieving the main lesson objective(s)?

The lecture method was effective at introducing new concepts and providing a broad overview of the
material. Questioning was effective at encouraging critical thinking and developing problem-solving
skills. Blended learning was effective at providing a variety of learning experiences and engaging
different types of learners. The demonstration strategy was effective at showing real-world
applications of the material. And project-based learning was effective at promoting deeper
understanding.

How good are the instructional strategies used at encouraging creativity and collaborative
learning? Lecture method encourages creativity by providing opportunities for students to ask
questions and share ideas. Questioning encourages creativity by allowing students to think and solve
problems. Blended learning also encourages both creativity and collaborative learning by providing
a variety of resources and activities. Demonstration encourages creativity by showing students how
to approach problems in new ways. And project-based learning can encourage both creativity and
collaborative learning by requiring students to come up with their solutions to complex problems.

Does the activity fit within the timetable? Yes, the activity fit within the time allotted for the course.

To what extent does it support problem-solving/critical thinking?

Lecture methods can support problem-solving and critical thinking by providing clear explanations
and real-world examples. Questioning can support these skills by prompting students to think about
problems in new ways and come up with creative solutions. Blended learning can support these skills
by providing a variety of resources and activities that challenge students to think critically.
Demonstration can support these skills by showing students how to apply problem-solving strategies
in real-world situations. And project-based learning can support these skills by requiring students to

identify and solve complex problems.

How appropriate are the explanations for the level of your intended group?
All of the explanations were appropriate for pre-service teachers of basic technology. The lecturer
used simple and easy-to-understand language for the level of the students.

Knowledge of curriculum (Vertical or Horizontal): In the context of Fundamentals of Automobile
Transmission Systems, horizontal knowledge includes topics such as the history of automobile
transmission, the different types of transmission systems, and the advantages and disadvantages of
different types of systems. Vertical knowledge includes the specific parts of a transmission system,
the functions of those parts, and the relationships between the parts. Students need to understand both
types of knowledge to comprehend the topic and to apply their knowledge in real-world situations.

Knowledge of Basic technology pre-service teachers:

Pre-service teachers may have some general knowledge about the topic, such as the basic function of
a transmission system or the general components of a vehicle. However, they may not have specific
knowledge about the Fundamentals of automobile transmission systems, such as the detailed function
of each component or the history of the transmission system.

Misconception: There are several common misconceptions that pre-service teachers might have
about this topic. One is that all transmission systems work in the same way, regardless of the type of
vehicle or engine. Another misconception is that there is only one type of transmission system
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Learning difficulties: There are a few potential learning difficulties. One is the amount of technical
terminology that was used in this topic. Another difficulty was the abstract nature of some concepts,
such as the relationship between gears and speed. In addition, pre-service teachers might have
difficulty understanding the physical processes involved in the functioning of the transmission
system.

Learning styles:

- Visual learners learn best through images, diagrams, and charts.

- Auditory learners learn best through listening and speaking.

- Kinesthetic learners learn best through hands-on activities and movement.
- Read/write learners learn best through reading and writing.

Motivation:

- Grades and performance feedback.

- Recognition from peers or teachers.

- Rewards and incentives, such as extra credit or special privileges.

- Intrinsic motivations, on the other hand, are those that come from within the learner. Some examples
include:

- Interest in the subject matter.

- A sense of accomplishment or satisfaction in understanding the material.

- A desire to share what they've learned with others.

- An appreciation for the challenges and complex

Needs: First, they need access to materials and resources that are accurate, relevant, and up-to-date.
This includes textbooks, websites, and online resources.

Also, they need a safe and supportive learning environment that encourages collaboration and hands-
on learning.

Third, they need opportunities to practice and apply what they are learning through activities like
problem-solving and project-based learning.

Lastly, they need feedback and assessment that is accurate and constructive.

Background: The background knowledge that is required to teach the Fundamentals of automobile
transmission systems effectively includes a solid understanding of basic physics and mathematics, as
well as an understanding of basic automotive mechanics. Pre-service teachers should also have some
experience working with tools and equipment, as well as some understanding of computer systems
and technology. Additionally, they should have a basic understanding of how the transmission system

is connected to other systems within the vehicle.

Assessments: types of assessment

- A quiz or worksheet.

- A performance assessment that involved a hands-on demonstration of the material.

- A self-reflection would be a good way for the students to reflect on what they learned in the lecture.
- A peer review was a good way to get feedback from classmates about the lecture.

- Lastly, a Teacher observation allows for assessing students' understanding.

Materials and resources:

- A textbook or other reference materials on the topic.

- A computer or other device with internet access for research.
- A projector and screen for presentations

- A whiteboard for writing and drawing.

- Pens, pencils, and paper for note-taking and sketching.

- Tools and equipment for hands-on activities.

- A classroom or space for group work.
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APPENDIX 24: Editing Certificate

8A ADENIYI OLISE CLOSE, AGEGE, LAGOS

30" July, 2024

To Whom It May Concern

Dear Sir/Madam,

EDITOR’S REPORT ON MR. FATAI OLADOTUN DAHUNSI’'S DOCTORAL THESIS

This letter confirms that the Doctoral Thesis with the title Exploring Technology Lecturers
Instructional Strategies to Prepare Basic Technology Pre-Service Teachers for Twenty-
First Century Teaching by Fatai Oladotun Dahunsi was edited by a professional English-
language editing expert.

The thesis has been edited for most of the standard things like grammar/syntax,
punctuation, spelling, paragraphing, sentence structure, word choice, capitalization, and
organization. Furthermore, | have checked the thesis for relevant aspects of consistent,
albeit eclectic style: numbers, italics, bold, lists, reference list entries, spacing, indentation,
wordiness, redundancy, clarity, conciseness, use of abbreviations and acronyms, format,
and parallel structure.

Suggestions were made where observed, on the most appropriate punctuation mark
depending on the context of the sentence. The structural recommendations made were
related to paragraphing, the use of upper or lower case, and a few citation/referencing

errors.

| trust that the editing work that has been done, enhances the overall quality of the Thesis.

Sincerely yours,

Library Services & Consultants
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