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MODULE INTRODUCTION

Course has four Modules. Under this theme we have covered the following
topics:

MODULE I : Applications & Resources of Educational Technology
MODULE Il : Art & Science of Teaching

MODULE 111 : Teaching-Learning Process & Technology
MODULE 1V : Modification Of Teaching Behavior

These themes are dealt with through the introduction of students to the
foundational concepts and practices of effective management. The structure of
the MODULES includes these skills, along with practical questions and

MCQs. The MCQs are designed to help you think about the topic of the
particular MODULE.

We suggest that you complete all the activities in the modules, even those

that you find relatively easy. This will reinforce your earlier learning.
We hope you enjoy the MODULE.

If you have any problems or queries, please contact us:

School of Education
MATS University
Aarang — Kharora, Highway, Arang, Chhattisgarh 493441



MODULE 1

APPLICATIONS & RESOURCES OF EDUCATIONAL

TECHNOLOGY

STRUCTURE
Unit: 1.1 Applications of Educational Technology

Unit: 1.2 Information Technology in Teaching-Learning

Unit: 1.3 Resource Centers and Implementation Issues

1.0 OBJECTIVES

To understand the applications of educational technology across
formal, non-formal, informal, distance, and open learning systems,
including MOOC:s.

To explore various information technology tools, multimedia, and
communication technologies, and their effective use in teaching-
learning processes.

To apply educational technology tools and techniques to enhance
instructional delivery and learner engagement.

To identify major resource centers in educational technology and
understand their roles, functions, and contributions to teaching and
learning.

To examine challenges and issues in the implementation of
educational technology, including the digital divide and other practical

constraints.

Unit 1.1: Applications of Educational Technology

1.1.1 Educational Technology in Formal Education: Applications and
Integration

Educational technology in formal education is a big leap towards changing the

nature of structured learning environments within schools, colleges and

universities. The data-driven approach in formal education has evolved

through time to cover all ranges of digital ecosystems for teaching-learning
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process from mere computer-assisted instruction to an all in one
comprehensive digital ecosystem covering each aspect of the teaching-
learning process. So the phrase is more than just a catchphrase; it signals a
changing pedagogical perspective, a move away from technology as an
adjunct to the learning process towards the concept of technology as integral
to innovative learning and improved access to, interaction with and
achievement of pedagogical goals in the modern age.Educational technology
can take many forms when applied to formal education, and is generally used
as an institutional infrastructure. The use of interactive whiteboards and smart
boards in classrooms has also changed the way teachers deliver lessons,
giving them the ability to use colorful, multimedia presentations to reach
students who learn in different ways. They enable features like real-time
annotation, multimedia incorporation, and visual problem-solving sessions
that just cannot happen with physical blackboards. Learning Management
Systems (LMS) like Canvas, Blackboard, or Moodle are the digital backbone
of formal education, serving as centralized platforms for curriculum materials,
assignments, assessments, and communication channels to converge. These
systems allow teachers to create their courses in a systematic way,
sophisticated analytics to keep track of student progress, and are able to keep

in touch with students and parents consistently.

Formal educational technology usage also includes personalized learning,
where adaptive algorithms shape learning and pace depending on how a
student performs. Intelligent tutoring systems help to diagnose missing
knowledge, provide remediation, and give practice problems appropriate to
the level of the student. Such personalization was not possible in traditional
classrooms where teachers had to course-correct 10-30 plus learners of
divergent needs, at the same pace, at the same time. Applications of virtual
and augmented reality are offering learners immersive experiences that make
abstract concepts tangible, such as by allowing them to visit historic
landmarks, by performing virtual science experiments or by visualising

complex 3D molecular structures.
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Figure 1.1: Educational Technology in Formal Education

Technology has significantly enhanced formal education by improving
assessment, collaboration, and accessibility. Digital assessment tools enable
diverse question types, automatic grading, and timely feedback, helping
students learn from mistakes while insights from learning analytics inform
instruction and support struggling learners. Collaboration platforms like
Google Workspace and Microsoft Teams foster cloud-based teamwork, peer
feedback, and development of digital literacy, while video conferencing
expands classroom boundaries through expert interactions and interschool
exchanges. Assistive technologies such as text-to-speech, screen readers, and
speech recognition promote inclusion, making content adaptable to different

learning needs and languages, thereby democratizing access to education.
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Yet formal implementation of educational technology has to be and should be
planned, with proper infrastructure, sustainable training of educators and
careful choice of pedagogy. Technology integration is driven by the learning
objectives not by the the whims of the tool. There is a need for training
teachers not only on using technology but also on how to most effectively
integrate it into teaching practice in an authentic manner. To facilitate equal
access, infrastructure challenges such as reliable internet connectivity,
sufficient number of devices for every student and technical support systems
need to be tackled properly. The danger of the digital divide stays with
students from poor families may perhaps lack devices and connectivity at
home that wouldn't help ease educational inequalities.The spatial shift in
learning spaces is another consequence of educational technology in formal
settings. Mobile Furniture, Displays & Collaboration AreasFlexible learning
spaces including movable furniture and multiple displays and work zones for
students support a paradigm shift from teacher-centered instruction to student-
centered learning. 3D printers, robotics kits, and digital design tools in maker
spaces are fostering creativity, innovation, and hands-on learning experiences
that prepare students for technology-rich workplaces. Hence, the use of
technology is not just moving traditional practices to a digital platform,it

means transforming how classrooms can and must look in the 21st century.

1.1.2 Educational Technology in Non-Formal Education: Applications
and Examples

Non-formal education refers to organized learning outside of the formal
school system, vocational training programs, community education, skill
development programs, literacy programs, and professional development
articles. The role of educational technology in enhancing the reach,
effectiveness and flexibility of non-formal education has proven crucial to
providing educational opportunities for populations that are often left outside
the orbit of traditional formal education systems. Tech-enabled applications in
this space are often flexible, learner-centric, and skill-oriented instead of

credential-oriented.
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Figure 1.2: Educational Technology in Non-Formal Education

Non-formal education has been influenced by educational technology such as
the Internet, television, or radio through community-based organizations,
schools, and mobile services, among others. Language apps like Duolingo
combine interactivity with a lack of credentials, while vocational and skill-
building programs rely on simulations, virtual reality and how-to videos to
practice real-world tasks fail-safe. Online programming, design and digital
marketing courses also widen the spectrum of professional development and
career opportunities beyond that which can be offered by conventional
institutions. Educational technology actually serves the field of non-formal
education in significant development situations, such as agricultural extension
programs, in developing countries. Through local language message services
and voice calls, mobile-based agricultural advisory services provide farmers
with timely weather forecasts, pest management information, market prices,
and best practices. Agricultural training programs using videos show better
farming methods, sustainable practices, and post-harvest management in
visual formats that cross the literacy barrier. Such interventions have
significantly
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increased the productivity of agriculture and have turned out to be lucrative
for farmers in many nations, revealing the possibilities of non-formal
education through technology.Health education programs use educational
technology to communicate essential aspects of disease prevention, maternal
and child health, nutrition, and sanitation to communities with little or no
access to health care facilities. Mobile interfacing systems free up significant
time for community health workers to find information, access decision-
support tools, and training resources via their phones. Health education
content in multimedia format, such as video and interactive modules, enables
simple yet effective access to complex health information among diverse
populations with different types of literacy. Technology-enabled non-formal
education proved to be lifesaving in one other dimension that is, it helped in
the rapid spread of facts during health crisis like COVID-19 pandemic and

also try to provide solutions for misinformation.

Youth development and after school programs use EdTech to offer enrichment
activities that build on school-based learning. Youth Coding Clubs create
interest in programming with fun destinations like Scratch or Code. org that
enhances computational thinking skills and problem solving skills.
Makerspaces or robotics clubs meld real-world engineering with design
software, sparking a playful full-realized engagement in technical skills. Such
programs typically focus on project-based learning where technology
functions both as the curriculum and as a means of producing real-world,
concrete products from mobile applications to automated devices.Finally,
professional associations and continuing education providers utilize
educational technology to provide continuing education for working or
licensed professionals who are required to maintain certifications, develop
new skills and/or comply with changing practices in their field. Webinars
facilitate professionals with Virtual seminars and workshops while they
continue to work, cutting down on time and travel expense and retaining
expert instructor access. In this ongoing process of shared learning, typically
taking place in an online community of practice, professionals can easily share
some experiences, talk about the problem they face, openly discuss it with

others, collaboratively identify the possible causes of the problem, and
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work, directly or indirectly, towards the development of solutions to
overcome common problems. Such technology-mediated communities of
learners are often more effective than single training events because they

continue with the primary function of knowledge exchange and support.

Educational technology is leveraged by non-governmental organizations to
scale their educational interventions with efficiency. An example would be
organizations around women's empowerment providing mobile learning
platforms to impart entrepreneurship training, financial literacy and business
skills to women in remote locations who are unable to travel to effective
training centers away in urban areas. Mobile apps and interactive games
related to environmental education projects are also being used for promoting
conservation, climate change awareness, and sustainable practices within
communities. These technology-assisted models allow organizations to
provide a wider and more consistent message to larger audience sizes while
also gathering key data on both what worked and which learners
progressed.Educational technology provides an optimal solution for out-of-
school youth, adults who have dropped out of formal education, and learners
from refugee and migrant backgrounds due to the amount of flexibility with
which non-formal education programs can be designed and implemented. It is
taken up by learners who may have jobs or families that preclude them from
attending classes scheduled according to a fixed timetable, technology-
enabled learning is available anytime. Content is adaptable to languages and
cultures, reaching every Types of Learner group. The high percentage of low-
stakes non-formal educational technology applications, those that neither
require formal grades nor formal certification, foster experimentation and risk-
taking, a practice that can enhance confidence and motivation in learners who
struggle with formal schooling, where poor results can lead to formal

gradechoices.

1.1.3 Educational Technology in Informal Education: Applications and
Scope
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Informal education involves exploration via self-learning by daily life
experience, personal Interest, and curiosity without any structured curriculum,

appointed teacher, or formal examination system. The dramatic expansion of
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informal learning made possible by educational technology, available to
anyone, anywhere, and any time, devoid of any links to any curriculum or
specific knowledge-point, skill, or action, has the potential to leverage
opportunity for people to actively develop their minds, buttress skill-sets, and
engage with educational content using curiosity as the sole impetus for doing
so. Technology application in informal education are identified as learner
centric, interest based, and crossing the distinction between education and
entertainment. The best video-sharing platform (by far) is YouTube, and here,
you can find videos on nearly any informal educational topic. From academic
subject tutorials to practical life skills, in-depth historical analyses to quick
science experiments, the scope of what educational creators share is vast. By
providing free video libraries on mathematics, science, economics, and other
subjects, the Khan Academy advanced informal learning and introduced
millions of learners around the world to self-order learning by allowing them
to complement their formal education or explore topics on their own. It
includes identity management systems) and other such tools that have really
shown how the democratization of education through technology will allow
expertise to be offered up wherever there is an internet connection, no longer
the exclusive preserve of those who are geographically or financially able to
access them.Educational technology has enabled museums, science centers,
and other cultural institutions to reach learners beyond a physical visit. With
the very high quality of images of literally everything available online now,
virtual tours allow people all over the world to visit famous museums like the
Louvre, the British Museum, or the Smithsonian from their very own homes,
including high-resolution images of the pieces on display and further
interpretive information. Museum visitors use augmented reality applications
to superimpose digital information (text, animation, interactive capabilities)
on physical objects, which provides more context and insight into an object.
Mobile apps act as digital tour guides with audio commentary, interactive
maps, and itineraries based on the visitor's preferences. This technological
tool changes museums from passive viewing experiences to interactive
learning experiences that meet the needs of various interests and knowledge

levels.
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Podcasts have become a great medium for informal learning, the option to Applications &

listen while commuting, exercising, or doing housework makes them easy to
integrate into our lives. From science and history to philosophy, psychology,
and current events, educational podcasts provide engaging approaches to
complex subjects. Podcasts are often conversational, making it feel like less of
a lecture and more of a peek at a cool conversation, which is great for students
who don’t always do the best in formal educational settings. Podcasts
integrate so effortlessly into our busy lifestyles due to their portability and
convenience, what was once considered unproductive time is now time
available to discover and learn.Abstract: Although the main purpose of social
media platforms is networking, it has an important role as informal education
centers. Twitter threads by specialists summarising breaking scientific
findings, Instagram accounts posting daily historical trivia or language
learning strategies, and TikTok clips outlining quick educational concepts all
serve as examples of how educational content enters socialized spaces. These
features, while micro-learning in nature, may excite curiosity and might
disrupt pre-conceived notions and could invite for further exploration of the
topics. Considering that the platforms themselves are social, this also allows
users to discuss with one another on the topics presented to them and share
knowledge, creating informal learning communities around interests shared by

USETrS.

Educational gaming and gamified learning applications are a specially
engaging type of informal learning technology. From learning geography via
Geoguessr, history from Civilization, to physics from Kerbal Space Program
education through entertainment has existed for a long time, anytime there is a
conflict between education and entertainment, merriment wins. The most
complex of concepts can be taught and learned in such games, but not directly
boldfaced, since there is no direction in the first place, just trial and error
approaches, problem solving and an emergence of mastery as a consequence
of simple practice. Game mechanics such as challenges, rewards, and
progression systems provide intrinsic motivation that sustains engagement in

ways which often eludes traditional educational approaches.
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The rise of maker culture has created new ways of informal education that
focuses on creating and experimenting, with the help of accessible technology
and online, maker-societies. Sites such as Instructables and the Web site of
Make magazine offer lengthy tutorials on building everything from electronic
projects to furniture, allowing people to acquire handy knowledge who are
engaged in their personal pursuits. Easy access to programming and
electronics, catalyzed at home through open-source hardware platforms like
Arduino and Raspberry Pi, has unleashed a torrent of DIY projects and
learning. Such maker communities enabled with technology, if you will
informal schools, epitomize the heart of the essence of informal learning, the
intrinsic will to create, not to meet any externally mandated requirement or
score any externally mandated credential.Beyond conventional library
frameworks, advanced libraries and open instructive assets have multiplied
access to perusing material and academic content. Millions of literary and
historical texts have been digitised and made free-to-read, often with the push
of initiatives like Project Gutenberg and the Internet Archive. From this date
on, academic preprint servers and open access journals will give interested
readers access to hotshot research, free of institutional subscriptions. Such
resources facilitate informal learning as they allow individuals to pursue
explorations in areas they are curious about at little or no cost and with few

institutional constraints.

Such informal peer-to-peer education thrives in online forums and question-
and-answer sites like Stack Exchange. Sure enough, people asks questions
related to programming challenges, some mathematical problems, language
usage, or dozens of topics, and the member of over the world contributes by
answering the questions. This process of building knowledge collaboratively
is a special kind of informal education that takes place through the act of
asking questions and also through reading questions and answers posed by
others. The aggregated wisdom preserved in these forums makes for a
searchable resource that benefits informal learners well beyond the
conversations taking place.Informal education encompasses a broad array of
practices where digital tools assist personal documentation and reflection.

Through blogging platforms and digital journaling applications, individuals
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can record their learning paths, reflect on experiences, and gain feedback from
viewers. The idea behind this reflective practice is that it enhances learning
and provides the motivation needed to continue on the journey of exploration.
Digital photographs and video artifacts (videos recording a natural experience,
a trip, or a creative project) also allow people to create a permanent record of
this and in doing so create an artifact whose production becomes an
educational process in itself developing both content knowledge and technical
skill.Re-purposing informal education via educational technology to different
educational ends, all that follows here is explained by inter-connectedness of
Citizen Science projects Citizen science applications that allow people to
report a bird sighting, classify galaxies in stars pictures or transcribe historical
documents turn ordinary people into ascribed research contributors while
educating them both around scientific methods and content. These projects
illustrate how informal education does not have to be a passive and repetitive
processing of information, but a challenge to contribute proactively to the

creation of knowledge.

1.1.4 Educational Technology in Distance Education: Role and
Applications

Distance education, which is learning that can take place when instructors and
students are separated by physical distance and time, has undergone a
redefinition based on advances in educational technology. Technology has
always been the enabling infrastructure that makes distance education
possible, whether the medium is one of the early correspondence courses,
radio and television broadcasts or modern online learning platforms.
Educational technology in distance education serves not only to deliver course
content, but also to augment interaction, assessment, administration, and the
development of transnational learning communities.Learning management
systems are the backbone of modern distance education, integrated platforms
at which all the events of the educational experience converge. These systems
house course materials such as syllabi, lecture recordings, readings, and other
resources in a structured and easy-to-navigate format. In-built submission and
grading functionalities can ease out the administrative process and maintain a
clear record of assignments completed by students. Asynchronous

12
MATS Center for Distance and Online Education, MATS University

Applications &
Resources of
Educational
Technology



Educational
Technology

communication, which enhances learning communities, can be encouraged
through discussion forums, messaging systems to provide students with peer-
to-peer ability to communicate, and communication between an instructor and
students. Distance learners often lack the physical layout of a classroom that
allows for temporal structuring, but calendar and notification features can help
students approach such lacking organization.For example, video conferencing
technologies have advanced synchronous distance education into nearer face
to face experiences with real time visual and audible interaction. Zoom,
Microsoft Teams, and Google Meet and tools like them are made for contexts
designed for teaching such as: screen sharing, break-out rooms, polling, and
whiteboards. They allow distant education instructors to use a range of
teaching methods, from standard lecture to seminar to collaborative online
problem-solving. Recording synchronous sessions offers the flexibility that
students located in different time zones or with scheduling conflicts crave,
while also generating reviewable study materials for students when they need

them.
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Figure 1.3: Educational Technology in Distance Education

The development of content creation and delivery tools permits distance
educators to go beyond text in providing rich, interactive learning. Lecture

capture, and screen-cast software also author multimedia that can be missed
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by students at their own speed from videos, lectures, tutorials quizzes and Applications &

simulations. Exam systems online Facilitate all kinds of assessments from
Auto Graded Exams to complex Written Assignments at distances. Despite
the controversies surrounding some of these practices, proctoring technologies
try to ensure the integrity of assessments in remote settings through different
ways of surveillance. A particularly useful application for competency-based
distance education programs is the portfolio system, which allows students to
collect evidence of their learning over time. Peer assessment tools allow
collaborative assessment processes which promote skills in critical analysis
while they ease the burden of instructor grading in large distance education
subjects.While social isolation may be one of the most difficult tasks to
confront distance learners, access to communication and collaboration
technologies proves crucial. Discussion forums allow for asynchronous,
thoughtful exchanges where students can draft carefully considered responses
and interact with classmates and their ideas at convenient times. Chat and
messaging, real-time channels allow asking quick questions and social
interaction that contributes to building the social presence. We all know that
in some cases the Digi-Tech are taking us away from the personal interaction
with people around, however, having to able to do group projects, peer review
processes over the net, proves that the inherent teamwork skills of the students
do still exist, even if they are scattered all over the country. Some distance
education platforms are now incorporating common social media tools that
allow more informal spaces for conversations to evolve further, where the
basis of larger learning communities emerge around common interests and
motivations.Mobile learning technologies free distance audiences from the
desktop and laptop computers in which distance education was pioneered and
are accessible now in learner’s hands through smartphones and tablets. While
responsive course designs enable content to be displayed correctly across
screens of all sizes, mobile applications allow for a more simplified interface

that is better suited to smaller screens.

Both distance students engagement and progress can be understood better

through analytics that lead to improvements in instruction. Learning analytics

14
MATS Center for Distance and Online Education, MATS University

Resources of
Educational
Technology



Educational
Technology

show what resources students use most often, which ones they spend the most
time on, and how they perform on various assessments. This data helps to
identify the students who might need more support or intervention at an early
stage. Data about what happens in a course, course completion rates,
performance on assessments, patterns of engagement, and levels of student
satisfaction, help to feed continuous refinement of a course, as well as
institutional assessments of the effectiveness of an entire program.Distance
education must serve these diverse learner populations, including those with
disabilities, which means that they must be accessible and there are
technologies that exist that do just this. Closed captioning and transcripts can
make video content reach hearing-impaired learners as well as non-native
speakers and learners in sound-sensitive environments. Screen reader friendly
is important to allow visually impaired students to navigate through course
interfaces and access text-based content. Providing alternative formats such as
audio formats of text materials and audio description of visual content ensures
that all aspects of accessibility are covered. Using universal design principles
in the distance education course so that learning experiences are inclusive by

their design and not through retrofitting for accessibility.

Educational technology plays a role in distance education beyond course
delivery itself that operates from an administrative or support function in
nature and is important for student success. Course syllabi, automated
enrollment and registration systems, libraries providing remote access to
scholarly resources, online tutoring and academic support services, and virtual
career counseling are all part of a comprehensive distance education
experience. These support systems understand that meeting student needs
beyond the delivery of course content is crucial to the success of distance
education.Distance education continues to benefit from emerging
technologies. VR can deliver immersive learning experiences that solve one of
the more traditional challenges of distance education by providing simulations
of hands-on learning and site visits. Advances in technology translating into
increasingly sophisticated adaptive learning systems, able to personalize not
just content but also pacing to individual students. This goes beyond simple

spell-checkers; natural language processing technologies have made it
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possible to provide automated feedback to students on written assignments or
to create chatbots that students can converse with and ask questions of at any

time.

1.1.5 Educational Technology in Open Learning Systems: Features and
Applications

Open learning systems are ways to educate w/out gates, queues, waiting lists
or the need to be at a certain place at a certain time to get what you want or
need in education, to allow for multiple entry points and easy accommodation
for those who may not have a high school diploma, regular access to a
university or the means to go from one part of the world to another. Open
learning systems rely on the infrastructure that underpins open-learning
through educational technology, which allows learning to be open. The
characteristics and uses of ed-tech in open learning environments are a
manifestation of its ideologies of choice and accessibility, flexible
development of learning paths, agency for the learner and open or democratic
dissemination and creation of information and knowledge.Open educational
resources are a fundamental building block of technology-enabled open
learning systems. Freedom-based and open-licensed educational resources and
tools such as textbooks, modules, videos, assessments, and entire courses
allow global learners to have access to quality education without the financial
burden. There are repositories like MIT OpenCourseWare, OER Commons
and MERLOT that aggregate these picks in searchable databses. A key
manifestation of educational technology in the pursuit of educational equity is
the technical infrastructure that we build to help us create, store, share, and
reuse open educational resources. Frameworks like Creative Commons serve a
legal arm for sharing, creating infrastructure for distributing materials while
honouringcreators rights and intentions for how materials can be used, altered,

and shared.

Adaptive learning platforms are advanced forms of ed, tech based customized
learning pathways in open learning environments. Through algorithms they
analyze what a learner knows, where are the gaps, and adapt the way a content

is presented, the difficulty level of each question and the additional resources
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Educational @ccording to the individual needs. Until now, the possibility of offering this
Technology  hersonalized service was limited to one-on-one tutoring, rendering it
economically unfeasible for all but the most privileged learners. Technology-
assisted adaptive learning makes personalized education accessible to
thousands (or million) of learners at the same time (fundamentally, it
preserves the responsiveness to individual differencess), meaning
democratization of that form of education.Since open learning systems are
often limited in practice by the absence of mechanisms to document and
verify achievement outside traditional degree structures, digital credential and
recognition systems appear to have a lot of potential for tackling this specific
challenge. Digital badges signify an achievement or skill-level attained and
contain embedded metadata that describes not only what one learned, but also
the criteria for assessment and proof of achievement. They are portable
credentials that allow learners to showcase them on social media along with
other employment platforms and digital portfolios so learners can make their
learning seen by prospective employers or academic institutes. Such systems
provide immutable validation of academic accomplishments, and can

potentially change the nature of transcripts and certifications.

Similar to open learning systems, which use learning analytics to glean
insights into learner behaviors, course design, and identify students who may
require support. Whereas data in closed systems has an administrative
function, analytics in open learning contexts tend to be focused on developing
educational resources and informing students about their own learning
progress. Visual dashboards of learning journey, time spent, and growth
enableself-regulatory learning. Using aggregate analytics to continuously
improve courses and resources made available to the public, informed by real
usage trends and learning outcomes.Open learning systems that target people
with a desktop computer have limited effect; mobile-first design principles are
therefore crucial for open learning systems that want to effectively engage
people in developing regions, and those without ready access to good desktop
computers. More of the open learning resources need to be available on
mobile devices, as smartphones are becoming the primary internet-access

device for the majority of people across the globe and mobile applications and
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responsive web design guarantee access. Offline access allowing you to
download content to access at a later, internet-less time so that access to the
internet is not a hindrance to your education. Data-efficient mobile apps
honour this reality: Many potential open learners are data-cost constrained and
without data access educational access could be impeded.Open learning
platforms incorporate social learning features which enable peer interaction
and acknowledge that learning is a social experience. Learners can interact
with and connect with other learners with the same learning goal by using
discussion forums, study groups, and peer review mechanisms, irrespective of
the geographic location. Open learners might otherwise face isolation, and
having social dimensions ensures that diverse points of view offer much richer
understanding. Social learning features additionally allow learners to learn
from the local intelligence of learning communities, where questions receive

multiple perspectives and explanations.

Given the various access points and learning speeds open learning entails,
flexible assessment systems are needed. Competency-based assessment is all
about what you can demonstrate rather than how long you study, enabling
learners to progress at their own desired pace. Having more than one
assessment attempt allows learners to see assessments as opportunities to
learn rather than high-stakes single events. Learners can also gauge their
understanding with self-assessment tools that offer immediate feedback. The
tech infrastructure behind these diverse approaches must be solid, secure and
able to deliver actionable feedback at scale.External tools and systems
integration is part of open learning ethos' flexibility and learner centricity.
Instead of locking learners into proprietary systems, open learning systems
frequently support interoperability standards that allow learners to move their
work easily between different systems and to connect their most-used
productivity tools with a single login across open systems. Learning Tools
Interoperability (LTI) standards allow easily adding advanced applications
into open learning platforms without special development.Adaptation
technologies of open learning resources for global audiences, and for different
languages and cultures. Although not always perfect, machine translation at

least offers translation approximations, making content accessible beyond
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language boundaries. Crowdsourcing human translation for the purposes of
translating high quality open educational resources with community-drive
efforts. This is where content adaptation comes in, as just translating the
material might not work;making your examples and references relevant to
each culture they cater to, adapting content to serve every kind of learner.
Such features of internationalization embody what open learning strives for in

the pursuit of global educational equity.

In the open learning systems based on learner empowerment, data privacy and
sovereignty of the learner are often in focus. A better anonymity for learners
could help personalize the system and still not get rid of the idea of privacy-
preserving analytics. The feature of data portability lets learners download
their learning records and migrate between platforms. Learners know how
their data is collected, how it is used, and how it is protected. These
characteristics embody ethical commitments to respecting learners as free
persons rather than acquired populations.Artificial intelligence mentors that
provide conversational guidance and support, Virtual reality laboratories that
enable experiential learning in science and technical subjects, Blockchain-
based learning record systems that create comprehensive, learner-owned
educational profiles spanning formal and informal learning experiences across

institutions and platforms.

1.1.6 MOOCs (Massive Open Online Courses): Concept and
Significance

Massive Open Online Courses are an original educational technology
innovation that matured during the early 2010s, blending elements of distance
education with elements of open access philosophy and utilizing the
affordances of technology to direct higher education on an unprecedented
scaling path. MOOC:s stand for massive open online courses, which involve
free or low-cost online courses with no enrollment cap, made available to
anyone with an internet connection, regardless of background qualifications.
MOOCs are more than an online course; they are related to questions about
higher education accessibility, teaching, credentialing, and technology and

democratization of knowledge.

19
MATS Center for Distance and Online Education, MATS University



MOOCs rest on a technological foundation that we might take for granted—
but which is an ingenious braid of video delivery systems, interactive
assessment platforms and a deep well of discussions at scale and learning
management capabilities. Video lectures, usually filtered through layers of
sound and camera and broken into easily consumable five- to fifteen-minute
pieces, is one of the more popular vehicles for content delivery. Interactive
assessment technologies allow a quiz or exam to be graded automatically,
satisfying thousands of participants simultaneously and thus making regular
assessment possible, even with large class sizes. Peer interaction and
collaborative knowledge construction are supported through discussion
forums, which present a unique challenge as they typically host thousands of
participants, each contributing text in potentially unstructured ways (mental
models). In this case, the peer assessment systems can be used for complex
assighments such as essays or projects that cannot be evaluated automatically,
so the assessment load is shared among participants themselves.Part of the
pedagogical importance of MOOCs is due to their experimentation with
different teaching methods that accommodate massive scale and heterogeneity
in course demographics. As a contrast to traditional informed by wisdom
human-informed teaching strategies within the learning sciences, connectivist
MOOCs focus on an approach to networked learning, dependent on the idea
that knowledge emerges through network-based connections and
conversations that occur with many distributed participants (rather than
transmission from the instructor to the students). This is why these cMOOCs
provide less prescriptive course and more of learning ecologies with the
utilization of blogs, widespread social media and collaborative platforms. In
this sense, we see that extended MOOCs replicate traditional teaching
paradigms through video lectures and assessments with prescribed curricula,
essentially scaling traditional pedagogical formats to huge audiences. These
are called Adaptive MOOCs and they use the latest in the EduTech space to
cater personalized learning paths to individuals and do so even if there are
thousands of such people taking the course by measuring the content
performance and adapting difficulty levels and content sequences with the

help of an algorithm.
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Figure 1.4: MOOCs

While granting access to top tier universities worldwide might not seem
incredibly important, thinking about how their courses are completely out of
reach for many people, it seems a little ridiculous to even pose the question
about the importance of MOOC:s for educational access. In 2012, however, the
MOOC trend took off with elite institutions such as Stanford, MIT, and
Harvard teaming with MOOC platforms to offer free courses on topics from
computer science to humanities, offering the potential for democratized access
to top-notch teaching on a global scale. This approach makes the most sense
for learners living in developing countries with limited opportunities for
higher education, working professionals who seek to reskill or upskill without
leaving their job, and any individual who is simply looking to learn without
the pressure of obtaining credits.Yet the completion rates of MOOCs, which
usually hover in the 5 to 15 percent range, signal a problem and raise
questions on their effectiveness and impact. The same open access and self-
paced qualities that make MOQOCs reach a broad audience also drive low
completion, as there is little social or monetary incentive for learners to power

through the rough spots. This has inspired pedagogical innovations to address
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engagement and completion, such as social learning features to create
community among participants, gamification elements for an external buffer
of motivation, and course design feedback based in learning science. Others
claim that completion rates are deceptive numbers because many people
taking a MOOC choose to complete only certain pieces they are interested in
rather than a full course, which represents a legitimate form of educational

consumption that cannot be measured by conventional completion statistics.

Institutional action comes as MOOQOCs begin offering credentialing innovations
that hold major implications for higher education and employment. Low-cost
verified certificates provide confirmation of course completion (with identity
verification). Another phylogeny of MOOC paths is partial specializations,
which are series of related MOOCs capped with a capstone project for
demonstrable skills and command of content beyond the individual courses.
MicroMasters programs allow learners to complete graduate-level coursework
through MOOQOCs, which may count as credit toward full master’s degrees if
students go on to enrolls in partner universities. Alternative credentials
challenge the monopoly of degree credentialing over educational
achievement, potentially allowing for skills-based hiring that values
demonstrated skills instead of institutional pedigree.MOOC economics and
sustainability were heated topics of discussion from the earliest days of the
format, exposing perennial tensions between access mission and financial
realities but the landscape has changed a lot since those early days. Initial
offerings were often entirely free, driven by experimentation and institutional
prestige, but platforms have gradually adopted a freemium model whereby
course content remains free but the option of completing assessments, getting
a certificate, or accessing premium features goes behind a paywall. Other
platforms license their courses to organizations, attracting revenue from
institutional clients who training their employees, while keeping the
individuals accessing the platform. Cheap degree programs through MOOC
platforms are efforts to develop viable economic models while expanding the

availability of formal credentials.
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MOOC:s at scale generate data that lends itself to unprecedented research in
learning operations. Clickstream data, assessment success, discussion
participation and video viewing can all be examined across thousands of
learners to highlight instructional successes and weaknesses, find common
misconceptions and determine the best ways to sequence content. This
learning analytics potential places MOOCs in a unique position where they
can serve as laboratories for educational research that may yield insights that
extend beyond MOOC:s to education at large. While this playing-field has the
potential to conduct research, however, that potential creates ethical questions
regarding learner privacy, informed consent, and proper use of educational
data.This private course system is generally organized for local communities
or zPosted by MOOC codecs inlinSharelearning, but some, like MOOCs, deal
with structured online courses the world supports part of the goals of
international educational development and knowledge transfer. MOOC
platforms partnered with organizations to form courses that target
development issues like public health, sustainable agriculture and
entrepreneurship, and have made them available free of charge to users in the
developing world. Integrating MOOCs into refugee education programs offers
a flexible approach to delivering education to displaced populations with little
or no access to traditional forms of education. In these applications, MOOCs
are framed as possible solutions to global educational disparities, and as

enablers of human development.

One major sector for growth in the MOOC space, as companies discover ways
to use MOOC platforms and pedagogies for employee skill development,
focuses around the corporate training use case for MOOCs. Companies
develop personalized massive open online courses (MOOCs) for internal
training, use the existing ones to upskill their workforce, and collaborate with
platforms for unique industry-relevant credential programs. The role of
MOOC:s in professional learning pull their relevance out of higher education
and into the realms of workforce development and lifelong
learning.Significant approaches to technological innovations originating from

MOOC development have indirectly impacted educational technology more
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broadly. Techniques for production of video lectures developed for MOOCs
have
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become a staple in distance education. Traditional online courses have
embraced large-scale assessment approaches. MOOC social learning features
appear in various other educational platforms. As such, MOOCs have acted in
a similar way than a Trojan horse that catalyzes pedagogical and technological
innovation that beyond its own background is impacting education.Critical
assessments of MOOCs point to issues such as the provision of potentially
low-quality educational experiences masquerading as access, the reproduction
of educational inequalities when completion rates privilege already-
advantaged learners, the process of commodification of education through
monopoly positions of platforms, and the de-professionalization of academic
labor as MOOCs allow instructors to be replaced with pre-recorded material.
Such critiques remind us that educational technology innovations such as
MOOCs need to be assessed based on not just their promise, but their actual
record with respect to equitable, quality, and sustainable education.
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Unit 1.2: Information Technology in Teaching-Learning

1.2.1 CCTV (Closed Circuit Television)

CCTV, or Closed Circuit Television, is a security tool that can actually have
many uses as a tool for teaching. In Schools, Colleges and Universities,
CCTV s used for recording and transmission of lectures, workshops, and
practical demonstrations. Students can revisit lessons for a better
understanding of the content covered since the recorded content is available
for them to access at their convenience. CCTV systems, for instance, enable
students in large lecture halls of a university like Jawaharlal Nehru University
or Delhi University to listen to a complicated lecture in physics, mathematics
or engineering in their own time. By pausing, rewinding and replaying
difficult concepts, these recordings aid student learners who often have
trouble picking up lessons taught in the more traditional manner.

SECURITY TOOL
TEACHING TOOL
SCHOOLS, COLLEGES,
UNIVERSITIES
LECTERES
WORKSHOPS PRACTICAL
OVERCOMING CCTV DEMORSTATIONS
TRADITIONAL
METHOD (CLOSED CIRCUIT)
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REPLAYYING
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STUDENTS UNDERSTANDING. ACPEe
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UNIVERSITY ENGINEERING

DIFFICUIT CONCEPTS

Figure 1.5: CCTV (Closed Circuit Television)
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CCTVs also facilitate classroom observation and self-assessment by teachers
which in turn improves the training programs for teachers. For example,
trainee teachers in B.Ed colleges can videotape their own lessons and examine
how they engaged with students, the teaching style they used and how they
managed the classroom. For one, it helps in professional development, and it
also allows a mentor to give constructive feedback. In special education,
CCTV enables teachers to observe students diagnosed with learning
disabilities or behavioral disorders and modify their teaching, examination,
and so on. In addition, CCTV footage can be an important research resource,
allowing researchers to study student behavior, levels of participation, and
effectiveness of instruction.CCTV technology is also an important asset for
distance education. Live broadcasting can help students in remote or rural
areas access recorded lectures where qualified teachers or resources may not
be available. Government schemes in India, for instance, have employed
CCTV-type systems to broadcast educational material to schools in remote
areas. Furthermore, stretching beyond activity within the conventional walls
of the classroom, CCTV provides a real-time functional engaging display for
laboratory experiments or practical demonstrations, allowing the student to
witness processes that may be dangerous or expensive to replicate in each
classroom. In other words, CCTV application not only drives transparency but
also enhances the delivery of quality teaching, which helps make equitable
access to education into the best quality learning opportunities in different

settings.

1.2.2 INSAT (Indian National Satellite)

INSAT is one of the most famous technological advances which took place in
the field of education in India. Designed for telecommunications,
meteorology, and broadcasting, INSAT has been a key component for satellite
communication to aid in educational outreach. EDUSAT is one of the
landmark initiatives made possible by the use of INSAT, it is a satellite-based
transmission of educational programs to schools, colleges, and various
vocational training centers in our country. EDUSAT enables students in
remote or underdeveloped regions to gain the advantage of good education

and expert lectures, which would be impossible otherwise.
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INSAT takes care of both synchronous as well as asynchronous learning. How
live satellite broadcasts connects students and teachers interactively to become
one in real time to ask questions and clarify doubts making the way
connecting breakthrough by screping the urban rural divide. So if there is
mathematics expert in Delhi, he can give a live lecture to students sitting in a
classroom in a village in Rajasthan through satellite counted classroom and
interact with them too. Asynchronous transmissions allow recorded
educational programs to be played repeatedly so that if a student is not present

to participate in the live sessions, they do not miss the learning opportunity.
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Figure 1.6: INSAT (Indian National Satellite)

Besides classroom teaching, INSAT also provides distance education

programs for teacher education, training workshops for educational
professionals, and adult literacy programs. A case in point is satellite-based
programmes, designed to help teachers gain new content, familiarise

themselves with teaching practices, and connect with colleagues from across
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the country, where there are limited numbers of formal teacher training Applications &

institutes. In addition to that, INSAT based programmes have been employed
to impart vocational education and training including computer literacy,
agriculture, health care, technical skills etc. that provide learners with the
knowledge, skills and attitudes required to enter the workforce and become
productive members of their society.Besides, community-centric educational
programs like health awareness, environmental education and skill
development for disadvantaged communities are also supported by the
satellite system. INSAT enables the sharing of educational content over vast
landmasses, balancing learning opportunities, creating inclusive and equitable
opportunities. It is not only an agent of formal education, but also of lifelong
learning whereby the citizen acquires knowledge and skills to better his/her
life. INSAT is truly an example of satellite technology harnessed to make

education accessible and egalitarian across regions.

1.2.3 Tele-Conferencing
Tele-conferencing, a connection of two or more participants, but in different

locations using audio, video, or a combination of both methods. Tele-
conferencing enables learning that is collaborative and interactive, on the spot
and without boundaries. The primary benefit of tele-conferencing is that it
brings together educators, students, and experts all in one room, which allows
for a more learned environment than any standard classroom. Tele—
conferencing is extensively used for seminars, workshops, and guest lectures
in institutions of higher learning. A university in Mumbai can organize a tele-
conference between students and experts working in different aspects of
artificial intelligence in various top institutions across the globe. Tele-
conferencing allows for joint projects, home/away field trips, and academic
challenges between schools in K-12 education. Such experiences also gives
students exposure, and helps them build critical thinking, communication
skills and cultural awareness.In addition to this, teacher education programs
use tele-conferencing for professional development workshops. Training
sessions by experienced teachers can be attended by novice teachers without
the need to leave school or town. Moreover, tele-conferencing improves

research connectivity between institutions where faculty members and
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students can work together on joint research projects, exchange data, and even
report their results easily. This technology helps to drive down the cost of
travel and the logistical friction involved, thereby making learning and
professional development possible in a low-friction-sustainability-
example.Tele-conferencing is also beneficial in special education where it
offers individualized support along with expert consultation for children. By
way of example, teachers who are teaching learners with learning disabilities
can reach out to specialists to develop tailored intervention plans.
Additionally, tele-conferencing also promotes lifelong learning because it
allows students to take remote courses, and join webinars and discussion
forums for adult learners and professionals. In its reach and transformative
power, tele-conferencing in education fosters greater accessibility, enhances
stakeholder engagement, and strengthens the academic and professional

networks which will guide future collaborations and knowledge transfer.”

1.2.4 Video Conferencing

Video conferencing is the next iteration of tele-conferencing, adding a layer of
live visual interaction on top of audio communication. This improves the
overall learning experience, as you can only express gestures, facial gestures
and reactions, which are essential to convey when learning and teaching using
video. Video conferencing enables the interactivity of real-time instruction
like in a traditional classroom while offering flexibility in location.Video
conferencing has been widely used in higher education for virtual classrooms,
global collaborations, and professional courses. As an example, engineering
students can participate in online lab demos from professors at various
universities. In the same way, medical students watching video-conferenced
surgical demonstrations learn about complex procedures without being present
in the operating room. Video conferencing in schools, group projects and
collaborative learning activities and language exchange programs enable
students from various regions to converse, interact, and learn from one
another.Video conferencing tools like Zoom, Microsoft Teams, and Google
Meet include features that facilitate student engagement by allowing students
to share their screens, set up breakout rooms, and run polls. Similar to a

classroom face-to-face, teachers could hold live quizzes, interactive session,
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team group discussions etc. Moreover, administrative activities such as  ajications &

parent-teacher meetings, staff training, academic conferences also use video
conferencing. It also enables lifelong learning programs, where professionals
can enhance their skills without impacting work hours.Adding video
conferencing to the education ecosystem allows instant conversation,
individualized feedback, as well as collaborative learning. It encourages
global integration as learners can gain insight from knowledge leaders all over
the world and advance intercultural interaction and global skills. Video
conferencing helps in making the online teaching-learning process more
interactive, flexible, and inclusive by blending both the visual and auditory

channels of learning.

1.2.5 Computer Simulated Multimedia Approach

This has led to the computer-simulated multimedia,” which uses different
aspects of interactivity, multimedia resources and digital technology to offer
"an attractive learning environment”. Simulations of actual scenarios can be
part of this method, allowing pupils to engage actively with content instead of
passively absorbing information. The multimedia components of text, images,
audio, animation and video are used to improve comprehension, retention, and
critical thinking.In computer Science education, computer simulations helps
students perform virtual experiments in Physics Chemistry, or Biology. As an
instance, digital chemistry laboratories permit students to chemically react and
witness the reaction with no chance of any mishaps but the possibility to sense
the lifelike experience. In the same way, biology simulations enable students
to learn anatomy, plant physiology or ecological interactions in an immersive
environment. For geography, students can simulate natural phenomena such
as floods, volcanic eruptions or climate change to learn about complex

processes and co nsequences.

We uses computer simulations for vocational training and skill development
as well. Practice in a virtual world: Learners can start to master technical
procedures, like repairing an engine, assembling an electrical circuit, or
completing a medical procedure, before ever laying hands on real equipment.
It improves problem-solving and decision-making skills and practical abilities.
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Another huge plus point in favour of multimedia simulations is that they are
great for the individual learner, who can thus learn at his own pace, while
immediate feedback can improve conceptual understanding.Group simulations
provide another opportunity for students to collaborate, working as a team to
solve simulated problems, investigate situations, and reach decisions in a
controlled, virtual environment. Computer simulated multimedia tools (e.g.
educational software such as PhET simulations, Labster or GeoGebra) have
been advocated as having the ability to transform learning Such types of tools
both combine various types of senses and provide interactive, more engaging
and effective education due to different learning styles.
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Figure 1.7: Computer Simulated Multimedia Approach

1.2.6 Integration of Technology in Teaching-Learning

The use of devices such as CCTV, INSAT, tele-conferencing, video
conferencing and computer-simulated multimedia for teaching-learning has
changed the traditional pedagogical pattern. Blended learning environments,
which use both face to face and digital resources for individualized, flexible,
interactive information delivery, open the doors of opportunity for educators

to provide differentiated services on an individualized basis.
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Blended learning environments, which use both face to face and digital
resources for individualized, flexible, interactive information delivery, open
the doors of opportunity for educators to provide differentiated services on an
individualized basis (Darling-Hammond et al. A science teacher, for instance,
might use CCTV to capture experiments, INSAT to beam lectures by experts
in the field, and computer re-creations to let students go through the process of
a lab activity in virtual environment. Tele-conferencing and video
conferencing allow for collaborative engagement by enabling students and
experts from various geographical regions to bring their expertise
together.Differentiated instruction is biased towards the fact that students
learn differently and require different types of learnings tailored for their
particular learning styles. In this case, technology integration helps a lot.
Recorded lectures, interactive simulations, and virtual collaboration, all
available through the cloud, open up possibilities for students of all abilities.
Studies show that technology-assisted learning environments provide effective
learning opportunities for students, engaging them, enhancing retention and
performance over standard methods. Moreover, they facilitate ongoing
assessment, immediate feedback, and dats-informed lesson planning. High-
quality teaching is always in demand because that is something which will
create employment in inverse. Educational institutions will also get benefited
as remote monitoring, and professional development for teachers, efficient
administration. Integrating technology in teaching-learning processes enables
educators to promote 21st century skills, critical thinking, creativity,
collaboration and digital literacy, and prepares learners for challenges in the

dynamic world ahead.

1.2.7 Challenges and Limitations of Educational Technology Tools

However, behind these hundred plus benefits, there are more than a few
hurdles that educational technology tools face. Another huge issue is the
digital divide, where students in remote or minority communities do not have
access to computers, internet or even satellites to allow them to learn properly.
Malfunctioning equipment, software problems, or connectivity interruptions

may impede the teaching-learning process due to technical issues.
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Educational So what does it take to use technology to improve teaching and learning?
Technology  \Without PD, the promise of technology will go largely unfulfilled.
Overdependence on technology may curtail interpersonal communication,
teamwork, and interaction, which is integral for overall development.
Implementing privacy and data security measures becomes a necessity due to
the presence of tools such as CCTV and online platforms. High infrastructure
and maintenance costs lead not just financial support, but also weaken
adoption in more institutions. To overcome these challenges, strategic
planning, capacity building, and equitable policies are important to ensure that

all learners can benefit from technology-enhanced education.
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Figure 1.8: Challenges and Limitations of Educational Technology tools

1.2.8 Future Prospects and Innovations

Educational technology is ready for a spectacular future. Al, VR, AR, and loT
are some of the new technologies which are anticipated to supplement
conventional tools, such as DRAW, CCTV, INSAT, and multimedia

simulations. From personalized learning to immersive experiences: Al can
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analyze student performance data and use it to create customized learning Applications &

pathways, while VR and AR create immersive learning experiences, allowing
students to explore historical events, scientific phenomena or technical
designs virtually.With 10T devices, the institute can perform real-time
monitoring of student participation, attendance, and classroom environmental
condition; blockchain technology ensures transparent credential verification
and security in data management. Advanced video conferencing backed
collaborative platforms will keep connecting learners and educators across the
globe, promoting research collaboration, exchange of knowledge and learning
across cultures.The phase where technology is integrated into pedagogic
development, which will lead to an interactive, data-driven, and adaptive
education, responsive to individualization. Institutions can equip students with
the skills they need in a fast-evolving world by embracing these innovations
which promote creativity, critical thinking, and lifelong learning. 21st century
learning cannot be imagined without the ever-changing role of technology,
both within the classroom and outside of it technology in education improves
teaching learning process and prepares learners for the knowledge driven,

technology rich world.
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Unit 1.3: Resource Centers and Implementation Issues

1.3.1 CIET (Central Institute of Educational Technology) Role and
activities

Central Institute of Educational Technology (CIET) is a constituent unit of the
National Council of Educational Research and Training (NCERT) and the top
national body in India for propagation of Educational Technology (ET) for
school education. CIET was created with the major aims of utilizing media
and technology to enrich education and has a wide-ranging mandate
encompassing each step of the process, from research and development, to
production, training, and dissemination. You were formed to address the
urgent challenge of democratizing access to high-quality educational material,
breaking through barriers of physical distance and the abundance of the most
qualified teachers, particularly in far-flung locations and under-resourced
communities. Yes, the institute is about technology application across all
mediums (right now, the digital and internet-based platforms are the
overwhelming focus but this will evolve with time), but also, and perhaps
more importantly, innovation in technology, especially as it relates to the
ability to create, produce and distribute content economically. As a
foundational role, it researches the effectiveness of different educational
technologies and media in the Indian context, ensuring that the methodologies
are culturally appropriate, pedagogically sound, and scalable. As such, this
research-inspired development can guide the full lifecycle of content
development, ensuring that the materials produced align with national
curricular frameworks and address the full range of learning needs of students
from diverse linguistic and cultural backgrounds. In addition, CIET also plays
a key role as a content generator for the whole school system of the country
by developing and broadcasting curriculum-based audio and video programs
for schools through national channels, state level educational networks, and

web-based platforms.

Capacity building and training constitutes a substantial part of the work of
CIET. It serves as a foundation for the training of all teachers, teacher

educators, and media practitioners in the appropriate use of educational
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technology and media for teaching and learning. Mindful that the significance
of integration does not end with a new set of tools, the hope is to develop
generations of teachers who not only have a professional vantage point from
which to devise media integration activities, but who also have assimilated
principles of instructional design and media integration into their teaching
philosophies and practices.
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Figure 1.9: CIET (Central Institute of Educational Technology)

The Institute recognises that my schools, especially public schools, are cash
strapped and continuously strives to develop low-cost, efficient and
indigenously made educational technology materials. With the dawn of the
Digital Age, CIET has also changed its focus mainly on the development of
Digital Educational Resources (DERs) like e-content, interactive simulations
and mobile learning applications in different formats. As the nodal agency for
DIKSHA portal the national digital infrastructure for school education that
brings together content from NCERT, CBSE and states, the institute manages
and curates resources for DIKSHA platforms. This commitment to
accessibility is reflected in the focus on producing content in a number of
Indian languages, and on making materials accessible to children with special
needs, in accordance with global standards for digital access. CIET weaves

research, production, training, and dissemination through these interlocking
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roles, and serves as the organizing center for educational technology in the
sprawling and layered terrain of Indian school education, as it innovates
through each of those to close gaps in the learning ecosystem and translate

that into improved learning outcomes across the country.

1.3.2 UGC (University Grants Commission) Role in educational
technology

As the statutory body responsible for overseeing higher education in India, the
University Grants Commission (UGC) has a game-changing role, particularly
regarding the use of educational technology (ET) in universities and colleges
to improve accessibility, quality, and equity in higher education. In contrast to
CIET, which primarily addresses the school sector, the UGC is responsible for
initiative, technology-enhanced learning in undergraduate, postgraduate and
research level studies aiming to facilitate a more matured and specialised
learner pool. The Commission understands that technology is not just a tool, it
is an enabler and given its criticality to achieve a global edge for higher
education, the policies and the schemes are targeted towards enhancing the
technological backbone and ensuring production of quality e-content. Over the
years, establishment and support of the Consortium for Educational
Communication (CEC) and its network of Audio Visual Research Centres
(AVRCs) and Educational Media Research Centres (EMRCs) spread across
the country has been a critical element of UGC's strategy in this area.
Supported, assisted and nurtured through funds from UGC, these centres are
tasked with the creation of specific and quality educational
software/audiovisuals relevant to university curriculum to be transmitted
through specific modes like Vyas Channel (currently part of SWAYAM
PRABHA DTH network).

Besides, the UGC has been actively involved in the promotion of massive
open online courses (MOOCSs) in the country through national platform,
SWAYAM (Study Webs of Active-learning for Young Aspiring Minds) and it
is one of the national coordinators for non-technology post-graduate courses.
Combining open with distance learning, this initiative is a complete

transformation, using technology to deliver recognized, credit transferrable
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courses from the best national instructors so that quality education is available  Applications &

for all, regardless of distance or social strata. The Commission encourages the
grant and mandates for institutions to develop digital infrastructure (campus-
wide networks, smart classrooms, and centralized learning management
systems (LMSs). One of the significant milestones in the UGC domain has
been the establishment of INFLIBNET (Information and Library Network
Centre), an autonomous inter-university centre with a vision to provide
networking access to all academic libraries of the country as well as
information centres of universities/institutions/R&D organizations and a
mechanism for delivery of e-resources through the National Digital Library of
India (NDLI). The UGCs policy framework is consistently updatedto adopt
technology like Artificial Intelligence (Al) and use of blockchain for
certification to keep higher education system contemporary, relevant and
tuned to fulfilling the lifelong learning requirements of the nation. The
commitment to quality in the university system indicates that educational
technology must be at the centre of quality assurance and institutional
development and that digital equity, technology fused curriculum and

infrastructural development are foremost in the agenda of the UGC.

1.3.3 NOS (National Open School) Functions and contributions
The National Open School (NOS), which was soon christened and

subsequently nurtured into the National Institute of Open Schooling (NIOS),
is one of the footloose, gregarious, and yet colossal enterprises of education
technology and inclusive education in India that catered to non-formal and
open distance learning (ODL) at the school level. The main role of NIOS is to
provide relevant continuing education for children with special reference to
marginalised sections, rural community kids and dropouts from the formal
schooling system, providing them with the flexibility (to complete their
secondary and senior secondary education. The archetype of open schooling is
inherently bound up with educational technology, because distance learning
requires the use of the media and communication methods to overcome the
physical distance between the learner and the institution. NIOS transactions
are multi-media based and uses print material, audio and video programs and

increasingly, digital and net-based medium. Students who do not attend
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regular physical classes are provided organised, high-quality instruction that is
equivalent to the formal system, thus providing a much-needed opportunity
for academic certification and career advancement for youngsters for whom

educational media and communication is the only option.
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Figure 1.10: NIOS (National Institute of Open Schooling)

One of the significant contributions of NIOS is the development and upkeep
of Self-Learning Materials (SLMs) in a diverse range of subjects available in
the print and the digital format. The latest thrust has been to digital delivery,
decasing the National Institute of Open Schooling content-rich storehouse to
provide input to national platforms and making NIOS resources available
through mobile and computer access. This institute runs a massive network of
its neighbouring Notification including many of the Education University has
also called Accredited Management Institutions (Als) or study centres which
are only mediated point of face to face contact, rest in mediated mode. NIOS
have been at the forefront of facilitating Virtual Open Schooling through
lessons via dedicated education channels and online portals for synchronous
and asynchronous transactions. The Indian education system has, of course,
gone beyond using technology just for content delivery, it is also harnessing

the power of technology to perform various administrative functions such as
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online admissions, result processing, and efforts are on to develop specialized  applications &

courseware in respect of vocational and life-enrichment programs.
Technological: NIOS has scaled up and proved a success by decentralizing
learning using the technology and it is one of the largest open schooling
systems in the world; undoubtedly an example of how the educational
technology applied in the right environment with appropriate factors can fulfil
vision to address massive challenge of universalising secondary education in a
huge diverse demographic population of the country. Success of the institute
underscored how technology can facilitate educational equity through
personalized learning paths Taan associated credit accumulation systems

delivery for the needs and rhythm of adult and out-of-school learners.

1.3.4 State ET Cell Functions at state level

The decentralized State Educational Technology (ET) Cells are essential units
at the interphase of national-level directions (such as those from CIET and
NCERT) and the realities of definite contexts and implementation at the state,
district and grassroots level (NEP2020). These are housed in State Councils of
Educational Research and Training (SCERTs) or State Institutes of
Educational Technology (SIETs) and work primarily to localize, adapt, and
implement educational technology programs that are pertinent to the state
curriculum and linguistic context. Role of State ET Cell: The major
responsibility of a State ET Cell is to develop programs out of National
Policies in actionable formats to ensure effective local customization of digital
resources and pedagogical models developed centrally. This means that e-
content needs to be churned out in different regional languages; the state-
specific local cultural and historical context is integrated into the content; and
the technology that we deploy must be aligned with the infrastructural realities
of rural and remote schools in the states. They are the main point of
production for educational audio and video content in regional languages,
which is often aired over state-specific Doordarshan channels or over radio
channels dedicated to education, thus delivering the lesson in the students'

mother tongue.
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A more decisive role in terms deployment and sustaining hardware access
within schools is played by the state ET cell. These include overseeing the
establishment and functionality of computer labs, smart classrooms and
satellite-enabled education centres across the state. Their job is to keep track
of hardware, making sure it is connected with minimal downtime usually
closely interfacing with state IT depts and local power authorities. One of its
most significant roles is the teach in mass the on-going, even in-house,
training and re-training of teachers. As CIET lays down the national model,
the State ET Cell configures and conducts execution training programs for
local teachers to learn how to use the technology to introduce state-approved
digital content into their classroom instruction, operate particular software,
and manage technology-enabled classroom environments. Importantly, these
cells also monitor the impact of educational technology interventions through
feedback from teachers and students, including assessments of resources for
the national bodies that national bodies subsequently are expected to report on
resource utilization and effectiveness. This decentralized feedback loop is
crucial for informing future national policy, and enabling for the uptake to be
sustainable and meaningful, resolving the “last mile” of implementation in a
large, heterogeneous, and geographically-disparate country. Crucially, the
success of these national educational technology drives will necessarily

depend on the effectiveness, agility and creativity of these State ET Cells.

1.3.5 AVRC (Audio Visual Research Centre) Role and activities

The Audio Visual Research Centres (AVRCs) were set up under UGC with
the specific aim of using electronic media for higher education although the
emphasis was initially on production of quality educational television
programmes. It is automatically dual, research and production. From the
research perspective, AVRCs are responsible for analysing the pedagogical
efficacy of different audio visual formats for, for example teaching complex
concepts at the university level, and thereby designing media that is
pedagogically sound, engaging and academic in nature. An important part of
this research is the iterative development, which ensures that the production
process remains continuously adjusted to real-world changes in technology.

Their core function, however, remains the mass production of education
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televisionprogrammes that constitute the heart of the national educational
media initiatives of the UGC, mainly being broadcast through the CEC-UGC
countrywide classroom programmes. The produced content spans the entire
range of university subjects, from humanities and social sciences through
science, commerce and professional studies, to complement classroom
teaching, to provide supplemental material for learning, or to address students
in distant institutions that may lack specialist faculty. AVRCs are engaged in
more complex studio production, scripting, shooting, editing, and packaging
of educational modules. They function as interfaces to draw on faculty
expertise, providing a space for professors from different institutions to
engage around topics of mediated expression. With the rise of digital, so too
has their mandate changed over the years. Although they were originally
designed as centres for television production, over the years AVRCs have
evolved into multi-media production centres, primarily focusing on e-content
development, video lecture and open educational resources (OERs) for digital
platforms for use in the national SWAYAM platform. They have become a
major part of the content production ecosystem for higher education, having
had to change their production methods to meet the content consumption
needs of the digital native generation, shorter modular content pieces,
interactive and mobile device-ready material. In addition, AVRCs train
university faculty in media literacy and content creation as part of faculty
development, enabling faculty to create their own high-quality teaching videos
and modules and de-bureaucratizing content creation. Together, the AVRCs
and their sister EMRCs have revolutionised the Indian higher education space,
providing the critical infrastructure for turning domain articulation of expert

academic knowledge into scalable educational software.

1.3.6 EMRC (Educational Media Research Centre) Functions and
contributions

Educational Media Research Centres (EMRCs), which are also supported by
UGC(e), widely work in coordination with the AVRCs but focus more on the
high end production quality, research, and the technical aspects of educational
media originally in the process of assisting the national higher education
media mandates. The EMRCs were established in select universities, hence
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having a strong institutional base for content creation, as they can leverage
academic and specialized infrastructure. Primarily, they create educational
media, and their research is in studying media consumption, instructional
design, and pedagogical effectiveness in the higher education field. This focus
on pedagogy guarantees that the media they create — whether video,
interactive software, or blended learning packages — is not only technically
sound, but also good instructionally aligned with current principles of
teaching and learning. Is one of the important partners in Consortium for
Educational Communication (CEC) and responsible for a large portion of
specialized curriculum based video content for undergraduate and
postgraduates which is broadcasted at national level.

EMRC Functions and Contributions
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Figure 1.11: Educational Media Research Centre (EMRC)

Where EMRCs have unique input is in establishing and enforcing high
technical and creative standards for educational software development. They
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generally have advanced studio facilities and the media specialists necessary apjications &

to develop sophisticated documentaries, virtual lab demonstrations, or
customized instructional components that may exceed the technical
capabilities of general university departments. One of its most valuable
contribution has been its gradual pivot towards development of digital
learning objects (DLOs) and MOOC content suited for SWAY AM which has
made the work of some of the best faculty in the nation accessible to millions.
They are indispensable in developing curriculum specific e-content in national
mission projects, converting the available academic content to high quality
and attractive multi-media format e-content, usually with suitable animations,
graphics, and expert interviews. In addition, EMRCs play an active role in
training educational media professionals as well as faculty members in various
universities in the country through workshops, and training programs and
similarly help in dissemination of good practices pertaining to media
production and integration. Together, the AVRCs and EMRCs build
institutional, centralized production machinery of the UGC to provide an
uninterrupted supply of curriculum relevant, quality and technologically
advanced educational media, for supporting teaching, learning and research

for the whole higher education ecosystem in all Indian universities.

1.3.7 NIST (National Institute of Science and Technology) Role in
educational technology

While the National Institute of Science and Technology (NIST) is primarily
recognized globally as a U.S.-based body, in the Indian context of educational
technology, this segment often pertains to the collective influence and role of
major national institutions focused on science, technology, standards, and
policy, such as the Department of Science & Technology (DST), institutions
like the Indian Institutes of Technology (11Ts), and agencies under the
Ministry of Electronics and Information Technology (MeitY), in shaping the
technological backbone of education. These bodies play an indirect yet highly
critical role by setting the national agenda for technology adoption, funding
core research in computer science and engineering that translates into
educational tools, and establishing the necessary standards and protocols for
digital infrastructure. Their primary contribution to educational technology is
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ensuring the availability of advanced technological tools and setting the
competency benchmarks for their effective utilization in both academic
institutions and the industrial sector. For instance, institutions like the IITs,
under various government mandates, are key content creators for specialized
engineering and science courses on platforms like SWAYAM, effectively
contributing their high-quality faculty and research capacity to the national
educational pool.

DATA CENTER

Data processing
center

Data server
tech support

Data storage
center

Data distribution
center

Figure 1.12: Data Center Infographics

Second, national institutions that work on science and technology are also
often the first movers in innovation that are essential for the education sector,
including affordable computing devices, fast network connectivity, and solid
open source software infrastructures. They guide the policy on creating
technical standards for interoperability in educational media so that all CIET,

UGC and other content becomes universally usable (interoperable) and future-
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ready. This is inclusive of compliance of international standards regarding
data formats, security and digital accessibility (Divyangjan-friendly content).
The institutions also have robust participation in research programs for
emerging technologies in education, including adaptive learning systems, Al
use in education, and VR/AR laboratories and simulations for complex tasks.
These bodies, by setting standards for technical infrastructure and promoting
research in state-of-the-art applications, contribute in an essential, if not very
visible, role to the success of technology implementation across the entire
educational landscape from schools to some of the most advanced research
institutions, ensuring that the technology in India is evidence based, robust,
scalable, secure and based on the latest scientific advancements. What they do
is important for making Indian education system really digital and
technologically empowering in line to needs for skill development and youth

competitiveness in the world.

1.3.8 Problems and Issues of Implementation Digital divide and other
challenges

However, implementation of Educational Technology in India facing many
issues despite its strong institutional framework like CIET, UGC and NIOS
etc and the most threatening issue among all is that the digital divide is
epidemic and endemic. This divide is more than city versus hinterland haves
and have-nots and enmeshed in socio-economic inequities that bifurcates
access to devices, guaranteed Internet connectivity, and requisite digital skills.
Although e-content and online learning is being driven at the national level, a
large number of the student population (especially those living in remote
villages and low-income groups) do not have reliable access to either high-
speed internet or even stable electricity. This means that many students have
had to compete with the distractions of home all while utilising a shared
mobile device as their learning tool, further exacerbating the difficulty of
securing genuine study time, which creates a shortfall of conducive learning
areas, in comparison to students who use their own device for school. There
remains an extremely uneven quality of digital infrastructure, even if students
have online access, bandwidth is frequently too limited to support high-quality
video content or interactivity; so, digital learning quickly becomes little more
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than just a gateway to static, text-based content, undermining all the

advantages of engaging multimedia resources.

But capacity building among educators, a necessity that extends far beyond
infrastructure, must be addressed head on. Much of the current public sector
and senior private school teacher demographic simply lack the digital literacy
and pedagogy to use technology in their prep to execute the hybrid norm.
Even cost-intensive smart classrooms and other digital assets are
underutilized, as many teachers see technology as an add-on or a burden and
not as a transformative tool. This is not only a lack of adequate training, but if
the latter is not continuous, purposeful and contextualised, but rather reduced
to tutorials of how to use the software and learning about instructional design
with technology, scaffolding will not happen, but resistance or hesitancy
instead. Thirdly, the question of the quality of content in English and the
diversity of languages is a non-trivial obstacle too. Although a national
content body churns out content by heaps, making certain that quality,
culturally relevant, and linguist exact content is produced in each of the
primary and secondary regional dialects is a logistical and monetary
challenge. A bulk of the high-end digital content, particularly in technical
subjects, remain English-centric, leaving non-English medium students at a
disadvantage.. Thirdly, the sustainability and maintenance aspect of
technology deployment are often neglected. Hardware, be it computers,
projectors, or smart boards, requires maintenance, updates, and upgrades,
things that most public schools simply do not have the recurring budget or
technical staff to address, resulting in costly devices turning into paperweights
shortly after installation. The solution to these problems, however, is not
simply more investment; rather, we need a set of locally sustainable, context-
specific, and human-centred policies that promote digital equity and
continuous professional development to unleash the full potential of ed-tech

across the country.
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1.4 SELF-ASSESSMENT QUESTIONS

1.4.1 Multiple Choice Questions (MCQs)

1.

Educational technology in formal education refers to:

a) Technology used only in laboratories

b) Systematic application of technology in structured school system
c) Informal learning tools

d) Distance education only

Answer: b) Systematic application of technology in structured school

system

MOOC:s stand for:

a) Modern Online Open Courses

b) Massive Open Online Courses

c) Multiple Opportunities for Online Classes
d) Ministry of Online Courses

Answer: b) Massive Open Online Courses
CCTV in education is used for:

a) Entertainment only

b) Surveillance and educational broadcasting
¢) Gaming

d) Social media

Answer: b) Surveillance and educational broadcasting
INSAT is related to:

a) Internet services

b) Satellite-based educational programs

c¢) Computer software

d) Mobile applications

Answer: b) Satellite-based educational programs
Video conferencing allows:

a) One-way communication only

b) Real-time interactive communication

¢) Recorded messages only

d) Text communication only

Answer: b) Real-time interactive communication
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Educational CIET stands for:
Technology a) Central Institute of Educational Technology

b) Computer Institute of Education and Training
c) Centre for International Educational Training
d) Council of Indian Educational Technology
Answer: a) Central Institute of Educational Technology

7. Digital divide refers to:
a) Division in curriculum
b) Gap between those with and without access to digital technology
c) Different teaching methods
d) Subject divisions
Answer: b) Gap between those with and without access to digital
technology

8. Distance education relies heavily on:
a) Face-to-face interaction only
b) Educational technology and media
¢) Traditional classroom teaching
d) Physical presence
Answer: b) Educational technology and media

9. AVRC stands for:
a) Audio Visual Research Centre
b) Advanced Virtual Reality Centre
c¢) Academic Video Recording Centre
d) Automated Visual Resource Centre
Answer: a) Audio Visual Research Centre

10. Open learning systems are characterized by:
a) Strict admission criteria
b) Fixed time schedules only
c) Flexibility in learning
d) Age restrictions

Answer: ¢) Flexibility in learning
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1.4.2 Short Answer Questions

1.

o b~ w N

Differentiate between formal and non-formal education with reference
to educational technology.

What are MOOCs? How do they benefit learners?

Explain the use of video conferencing in education.

What is the role of CIET in educational technology?

Explain the concept of digital divide as a problem in implementation
of educational technology.

1.4.3 Long Answer Questions

1.

Discuss the applications of educational technology in formal
education, non-formal education, and informal education with
examples.

Elaborate on the use of information technology in teaching-learning
with reference to CCTV, INSAT, tele-conferencing, video
conferencing, and computer simulated multimedia approach.

Discuss the various resource centers for educational technology
(CIET, UGC, NOS, State ET Cell, AVRC, EMRC, NIST) and their
activities for improvement of teaching-learning processes.

Critically analyze the problems and issues in implementation of
educational technology with special reference to digital divide.
Suggest measures to overcome these challenges.

Explain the role of educational technology in distance education and
open learning systems. How have MOOCs revolutionized access to

education?
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MODULE 2

ART & SCIENCE OF TEACHING

STRUCTURE

Unit: 2.1 Modern Concepts and Levels of Teaching
Unit: 2.2 Stages of Teaching

Unit: 2.3 Models of Teaching

2.0 OBJECTIVES

e To understand the modern concepts of teaching and the significance of
adopting a S.M.A.R.T (Specific, Measurable, Achievable, Relevant,
Time-bound) approach in educational practice.

e To explore and analyze the different levels of teaching, memory,
understanding, and reflective, and their relevance in enhancing
learning outcomes.

e To comprehend the stages of the teaching process, pre-active,
interactive, and post-active, and apply them effectively in classroom
situations.

e To understand the concept, characteristics, and theoretical foundations
of various models of teaching.

e To apply appropriate models of teaching, information processing,
personal, social interaction, and behavioral, in different teaching-

learning contexts to improve instructional effectiveness.

Unit 2.1: Modern Concepts and Levels of Teaching

2.1.1 Modern Concepts of Teaching

Today, the teaching landscape is much more complicated and fluid than ever
before, far outside the clichéd classroom box. The focus of teaching now has
shifted from teacher-centered to learner-centered, where in case it is the
student who is responsible for constructing knowledge. This change has been
shaped by what we know from cognitive science, psychology, and educational

research about the need to connect to prior knowledge and, at the same time,
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to encourage inquiry and collaboration. Modern teaching has a different
framework, where teaching is not about transferring knowledge but about
facilitation, scaffolding, and creating curiosity. So you can see how important
technology is here, enabling teachers to tailor learning experiences and
options to suit different approaches to learning? These new innovative ideas
that include project-based learning, collaborative group work, flipped
classrooms, and experiential learning are all ways that make teaching much
more real world relevant. The teacher as a coach, mentor, and motivator

reinforces yet another changing human and relational aspect of teaching.

Figure 2.1: Modern Concepts of Teaching

Contemporary Perspectives

Modern views of teaching embrace the idea that learning is not only an active
pursuit, but it is also social and constructive. With its roots in constructivism,
the model treats learners as in control of their learning, constructing mental
models through interaction with the environment and other learners. Building
on this notion, social constructivism identifies culture, language, and
collaboration to be the key factors of development and understanding, and
property knowledge to be based off of co-development, the idea that social

interaction creates knowledge. The views have contributed to a pedagogy
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focused on communication, teamwork, peer learning and discussion.
Cognitive theories plays a role by explaining the way in which learners
process information and manage cognitive load, resulting in practices such as
chunking information and metaphoric comparison to facilitate understanding.
There are also elements of inclusivity in contemporary teaching that gives
attention to multiple intelligences, neurodiversity, and culturally responsive
teaching in order to provide equal opportunity to education. So, it just means
that teaching is not a standardized practice but a practice which is adapted to
the needs and contexts of diverse learners, with adjustments based on ongoing

formative assessment of student learning.

2.1.2 SSM.A.R.T Teaching

The S.M.A.R.T, Specific, Measurable, Achievable, Relevant, Time-bound,
stems from work on goal-setting theory and has been repurposed to improve
teaching. The S in S.M.A.R.T stands for Specific, which makes your plan as
focused as possible; M-Measurable, which gains information from feasible
methods; A-Attainable, which gives you a doable plan; R-Relevant, to set
relevant objectives; T-Time-Bound which provides a start and a finish time
period for your educational goals. When you have goals that are specific, you
eliminate vagueness in what you are learning for (both you and the student).
However, these quantifiable goals allow for informed assessment and offer
crucial feedback channels. Goals that can indeed be met in terms of learner
readiness prevent frustration from unattainable expectations or boredom from
tasks that are not challenging enough. Student engagement can be heightened
through experiences that relate with their future or interests. Time bound goals
instill structure by forcing deadlines that push for sustained effort and
accountability. Handling all of this data enables the educator to create lessons
that are target-centered, fair and measurable and help with iterating and
refining as an ongoing process. The S.M.A.R.T method of teaching creates
transparency, so that learners clearly understand what is required and how to

monitor their own progress.
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Specific: Clarity in Teaching

Specificity in the art of teaching is about defining particular learning targets
and designing differentiated instruction to meet them. When educators apply
clear specificity to learning outcome statements, it allows a learner to
understand the skills or knowledge they must attain by the end of a particular
lesson or unit. Instead of telling students to “learn history,” objectives would
be something like “explain the causes and consequences of World War I1.”
This focus allows for more accurate lesson design, resource selection, and
assessment design. Beyond goals, specificity in instructional methods means
taking a complex topic and segmenting it into small, appropriately rigorous
chunks that lead to incremental learning. But it also means setting
expectations of behavior or completing multi-step projects, such as discussion
participation or group projects. Specificity cuts down on vagueness, eases the
cognitive load on learners, and lays the groundwork for quantifiable

assessment,everyone understands the what of learning.

Measurable: Tracking Progress and Outcomes

Teaching must have a measurable component to ascertain if learning
objectives have been met, and to what degree. This includes setting up
specific measures and instruments to evaluate students performances. There
are numerous of expression ways for measuring learning like tests, quizzes,
assignments, portfolios, presentations and self-assessment. Ongoing or
continuous formative assessment provides a mechanism for teachers to assess
understanding while instruction is taking place and adjusts accordingly rather
than waiting for a summative assessment. Furthermore, rubrics specifying
different levels of expertise allow for consistency and clarity in grading. These
measurable outcomes highlight gaps between what a student knows and can
do versus what they need in the near or far term and can drive personalized
support or enrichment. They also provide transparency to students making
them aware of where they stand which fosters self-efficacy and motivation.
Building related data through the use of digital tools such as learning
management systems can help educators in the data collection and analysis

process, which refines curriculum and improves learning quality.
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Instead, good measurability makes teaching an evidence-informed practice

rather than an intuitive one.

Attainable: Setting the right goal in teaching

An important part of achieveness is maximizing goals to be challenging but
also attainable, given their knowledge, skills, time, and resources. Setting
unattainable goals can deflate students, kill motivation, and inhibit subsequent
learning, but easily achieved goals can leave learners without the challenge
needed to grow. Achievability, analyzing learner readiness, differentiating
instruction, and properly scaffolding tasks- is applied by teachers. This helps
ensure that learners are supported and have the proper opportunities to
succeed at every stage, as well as at earlier points in their education.
Obtaining goals account for the differences among learners, such as abilities,
interests, and backgrounds, to make learning more inclusive and motivating.
This is seen in strategies such as flexible grouping, tiered assignments, and
responsive feedback. Teachers also monitor progress to keep goals appropriate
to students as they grow and encounter obstacles. A framework that can be
approached assets confidence, persistence and incremental mastery to avoid
frustration and burnout. And this balance is important in order to foster a

happy experience of learning.

Relevant: Connecting Learning to Life

Teaching with relevance helps children understand the significance of what
they are learning by showing them the connection between the material and
their day-to-day lives, future jobs, or current events in the world. Students
when understand how spreading outside classroom abilities and expertise are
became much more crafty and motivated. Relevant teaching content may be
contextualized examples, project-based inquiries, or problem-solving based on
authentic situations. This includes cultural relevance, where lessons are
respectful and recognize the many diverse cultures and identities in which
students belong, creating an atmosphere of inclusion and respect. And
relevance promotes higher-order thinking by asking learners to analyze,
synthesize, or evaluate information in real-world contexts. For example,
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teachers can link abstract processes to daily experiences or global problems
like sustainability or social justice, highlighting education as a means of
individual and collective growth. When incorporated appropriately, relevant
teaching fosters students lifelong learning dispositions and prepares them to

thrive and contribute to an ever-changing world.

Time-bound: Structured Learning with Deadlines

This creates time-bound teaching which makes learners to follow a disciplined
and effective learning process to achieve the intended aims or objectives of
learning activities. Time limits assist teachers as well as students in pacing the
curriculum to cover all the content by deadlines and provide necessary
feedback on time. When educators use the technology to signal start and end
points for lessons, assignments or windows of assessment, they create focus
and minimize the risk of procrastination. Time-bound goals encourage
incremental progress, dividing enormous jobs into smaller, more manageable
stages with interim deadlines. Rather than cramming at the last moment, this
type of format can provide the opportunity to reflect, revise and learn more
deeply. Yet, time-bound teaching should still adapt to individual paces of
learning and unforeseen challenges. Teachers frequently embed project
calendars, daily schedules, and progress checkpoint to help things keep
moving and to support accountability. Structured teaching that fits all contents
stream at a time underlines to deal with the individual as well as physical time
which along with discipline leads to not only helps a child to face academic

life but sets a ground for future job life as well.

2.1.3 Levels of Teaching

Teaching at the memory level is grounded in the most basic cognitive process
of the encoding storing and retrieval of factual information. This level is
particularly important for establishing the base of knowledge that higher
cognitive functions rely on. This is where you have habits of repetition, recall,
and recognition, allowing learners to reinforce basic facts, terms or modes of
operating. Some strategies for learning by memorization are rehearsal,

flashcards, mnemonic devices, and spaced repetition. Memory-level
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Learning, though frequently classified as lower-order thinking, is essential for
proficiency in fields that demand specific knowledge (e.g., mathematics
formulas, language vocabulary, or historical dates). It is important to balance
memory training with mechanical repetition and context against shallow
learning. When experts become integrators, the integration through
understanding and application makes sure that whatever is memorized is

functional and not merely a parcel of information in the head.

Figure 2.2: Levels of Teaching
Knowing and Reflective Levels of Teaching

Above rote learning is the teaching level understanding, teaching learners the
meaning and significance of information. Students at this level demonstrate
interpretation, summary, classification, and paraphrase of concepts with
significant connection, often providing substantive insight. To foster
understanding, teaching strategies include discussion, visualization, analogy,
and problems solving. This understanding is a pathway to the higher thinking
skills of critical thinking and reflective learning, where students analyze,
evaluate, prescribe, and even generate new knowledge. Level where
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metacognition happens so learners consciously think about their thinking,
challenge assumptions and transfer understanding to new situations. Skills
development can be done through various activities like debates, case studies,
journaling and peer teaching. Instead of a traditional, top-down style of
eduction that does not account for an individuals way of learning, reflective
teaching emphasizes on building a learner that can be independent and
transfer their knowledge to many different disciplines or contexts, a skill that
we need to create for lifelong learning and innovation. When this level of
mastery is achieved, education becomes less about acquiring knowledge and
more about developing wisdom and the capability to adapt.
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Unit 2.2: Stages of Teaching

2.2.1 Foundational Theory: Contextualizing Philip W. Jackson's Model

Theoretical Antecedents and the Birth of the Three-Phase Model

Philip W. Jackson developed a framework for the stages of Teaching, devised
systematic structure to analyze a teachers professional activities over the
whole range of his activities. This model, most famously laid out in his 1968
book, Life in Classrooms, brought a qualitative, observational approach to
studying education. This orientation completely opposed the winnowed
quantitative research methods of the day that counted small portions of
teacher or student behavior, and viewed schooling as a technical process best
improved by “educational engineers.” In contrast, Jackson's model provided
realistic details about the teacher's workflow and conceptualizes the complex
instructional process in three interdependent phases—the Pre-active (Planning),
the Interactive (Implementation), and the Post-active (Reflection or

Evaluation)-that follow each other in sequence.

Figure 2.3: Philip W. Jackson’s Three-phase model of teaching
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The underlying purpose of this systematic model is to assist tutors in
preparing, presenting and assessing lessons; in order to promote students
greater understanding and interest. The model first structures the sequence of
teacher actions serving as a formal basis for the systematic transfer of
knowledge and goal-setting. Although this model is grounded in the reality of
a teacher's work, it has in many ways become a prescriptive model that is used
for a more structured approach to lesson design. This descriptive realism is
where the strength of the structure lies, as it provides an infrastructure that is
essential for handling the fractal complexity that comes with teaching a daily

lesson, from goal setting to resource management.
Overview of the Teaching Cycle and the Interdependence of Phases

The three phases, the pre-active, interactive, and post-active, conceptually
separate but functionally interrelated, provide a seamless pedagogical cycle.
These model stages are often depicted as a linear sequence, whereas the
success of the modelling relies on its cyclical nature, whereby the findings and
reflections from the Post-Active stage should directly impact and feed into the
planning undertaken in the subsequent Pre-Active stage. This ensures
continuous improvement over the quality of instructional delivery through a
mechanism of constant feedback. The framework will treat the teacher as a
significant decision maker by default. It transitions from the slow, mindful,
and laborious decision-making of the Pre-Active phase (e.g., defining actors,
selecting strategy) into the instant, seamless, and often ad hoc decision-
making demanded in the Interactive phase. That idea, that Instruction is best
evaluated in terms of its decision-making velocity, maps directly on to how
your instruction may have changed. What the infrastructure of detailed
planning phases provides is a way to deal with the unpredictable realities of
the classroom and the complexity that will often work to send intentional
plans into chaos.The operational flow of this decision-making process

emphasizes the central roles the educator plays within the instructional cycle.
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Educational Table 1: The Operational Flow of Philip Jackson's Phases of Teaching
Technology
Phase Primary Core Teacher Activities | Time
Function | (Operations) Orientation
Pre- Strategic Defining  objectives  (in | Before
Active Planning behavioral terms), diagnosing | Instruction
(2.2.1) and learners, selecting
Preparation | content/materials,  devising
instructional and evaluation
strategies.

Interactive | Dynamic Observation, initiating | During
(2.2.2) Implement | interaction (verbal/non- | Instruction
ation and | verbal), responding to
Execution | students, real-time guidance,

dynamic adjustments.
Post- Systemic Assessing outcomes, | After
Active Evaluation | evaluating behavioral | Instruction
(2.2.3) and changes, reflecting on
Reflection | efficacy, analyzing
evaluations, planning
remediation.

2.2.2 The Pre-Active Stage: Strategic Planning and Design (The ""Why"*
and "What"")

The first stage, which is Pre-Active, includes everything a teacher does to plan
and prepare before they ever set foot in the classroom. It lays out the entire
framework and direction for the lesson, which serves the purpose of limiting

the disparate shot for instructional efforts toward well-defined goals.

Defining Objectives and Fixing Goals

The first and perhaps the most important process within the Pre-Active stage
is the formulation or the "fixing up of goal”. This requires the teacher to set
specific learning targets that communicate exactly what students need to know
or be able to do at the end of the lesson. Objectives must be stated
behaviorally for maximum clarity and measurement, this typically involves
using an existing educational taxonomy such as Bloom's Taxonomy to frame

the expected student performance.
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After setting the objectives, the teacher moves on to the content or subject
matter they will be teaching. The preparation of this content therefore needs to
be tightly related to the defined behavioral objectives, such that the material
presented serves the purpose rather than just be presented for the sake of being

covered.

Figure 2.4: Pre-Active Stage

One of the important roles of Pre-Active is with regard to learner diagnosis. It
entails evaluating the pre-existing concepts and base levels of skills that
learners have, which is essential, as mis-sequencing of instruction and in the
interactive phase determining how much scaffolding is needed is also related
to this and so can lead to failure. Take this initial assessment to avoid
foundation skills gaps from limiting your journey to learning.In addition, this
Pre-Active stage demands a type of anticipatory management, where the
teacher must recognize and forecast the social and academic dynamics of the
class composition. The teacher must know home many students will sit up and
take notice and know which ones are likely to be slackers or non-attenders, the
sharp-elbowed ones who could mount a challenge and the potential

troublemakers. It enables this foresight about student composition, in-turn
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influencing the strategic choices in the next operation thereby providing a
protection of the teaching sphere against the forces of the environment that
Jackson argues makes teaching "opportunistic”. Notice how elaborate this pre-
planning is: the teacher is trying to control as many variables as possible (and
minimise the unforeseen mayhem of the live classroom).This phase is well
supported with modern educational technology; for example, Learning
Management Systems (LMS) like Google Classroom or Microsoft Teams help
to organize materials as well as facilitate initial diagnostic quizzing or pre-

assessment even before students arrive.

Learning Design and eLearning Content Development

When objective standards have been set and individual learner skills
determined, the next step to be considered by the teacher is the decision
regarding instructional strategies. This is the process of selecting the methods
of instruction needed to present material and accomplish the behavioral
objectives (lecture, demonstration, group activity).Once the strategies are
chosen, the teacher must carry out the preparation of any materials, resources,
and assessment tools that will be used for the instruction. This entails the
organization of the physical classroom environment and the instructional time
schedule. Significantly, the right testing tools, those forms of measurement
that will gauge success, are set up during this planning phase despite being

deployed well in the future, in the Post-Active stage.

This phase is typically ordered structurally in this manner from Objectives —
Content Selection — Strategy, which represents a danger: an advertiser
development of directing with a fixation on inclusion instead of exhibiting
results. This deficiency in using objectives, as compared to other planning
frameworks that center around placement of assessment, will lead to
instructional design that simply follows content, as per the natural instinct

when objectives are loosely defined in behavioral, measurable terms.
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2.2.3 Interactive Stage : Responsive Deployment and Execution (The
IIHOWII)

Interactive stage is where the teaching plan is put into practice. At this stage,
the lesson, in fact, is delivered, and students participate directly in learning. In
this stage, the teacher is moving from the Prescripted planning of Pre-Active

to moment to moment decision-making.

Classroom Setup and Teacher Perception: The Interactive phase starts with
the teacher "setting up the class,” which involves organizing the carefully
prepared physical environment and developing not just static but dynamic
psychological conceptions of the group. This means determining how engaged
they are, how many people are participating and how much they already know
about the content. This immediacy of diagnosis, informs the next adaptive
step.

Real-Time Verbal Interaction and Guidance: The functional center of the
Interactive phase is through active student engagement and through verbal
interaction, which includes initiation and response activities. In initiating
contact, the teacher asks questions, justifies ideas academically, and
information; in responding, students clarify concepts and demonstrate
understanding.At this point, instruction must rely on active engagement
strategies, methods that progress beyond simply presenting information. Most
importantly, the questioning techniques are reputed to be essential for
formatively assessing students in the moment. Each question answered and
each answer given exhibits the internal feedback loop (small formative
assessment) that keeps feeding into the next decision the teacher makes during
instruction; teaching a feedback loop, not a single act of delivery. During the
execution phase, technology integration can help with student engagement,
such as with interactive whiteboards or gamification applications such as
Kahoot.

Adaptive Guidance and Micro-Adjustments:The most hallmark role of the
teacher in the Interactive phase is the instant adaption of instruction. A teacher

should always track students’ progress and should be ready to make those
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changes that need to be made instantly based on how the learners engage,
behave and understand. Such adaptation could be any — explaining the
concepts, giving instant suggestions changing the speed and nature of its
delivery.This need to adapt underlines Philip Jackson's main criticism that
teaching an "opportunistic process”. Because this type of classroom is
grounded in such a complex reality, a reality in which the best-laid plans
repeatedly "go awry", neither teacher nor student "can predict with any
certainty exactly what will happen next". The acts of observing, diagnosing,
and responding are the pedagogical tools that teachers use to respond to
teaching moments when those moments arise and the opportunity to keep with
the practices that achieve longer term goals manifest themselves in the hourly
grind of the classroom. The quality of the Interactive phase, therefore, cannot
solely be viewed in terms of how well the pre-active plan is followed; but
instead in the manner in which the teacher can skillfully improvise to flow and

build on the structure of the lesson (Through exceptional fluidity.).

2.2.4 The Stage of Reflection After Action: Coping with systemic
reflection and pedagogical reflection (The *'So What')

[] The image part with eatonstip I 1425 was ot foundinthe fe.

Figure 2.4: Post-Active Phase: Evaluation
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The Post-Active phase is the evaluation phase which starts after the lesson has
been taught, with the teacher evaluating the effect of the instructional
intervention and planning subsequent cycles. Such a stage, as we know, is

important for self-improvement as a pedagogue and evidence-based practice.

Assessment of Learning Outcomes: The first aim of this phase is the formal
evaluation of learning outcomes, using the relevant testing instruments which
were developed during the Pre-Active stage. How does the teacher assess
where the students are with regard to the learning objectives? This is a
quantitative assessment, including measuring changes in student behavior,
connecting the dots between our teaching to the wider aims in
education.Thanks to modern technology, this has been made exponentially
easier; tools that automate data collection and scoring and analysis, like
Google Forms or Quizlet, guide teachers in answering the critical question of
just how well students understood the material they taught earlier in the day.

Deep Pedagogical Reflection and Self-Improvement

More than the scoring by the teacher, it is a systematic and methodical
reflection on how the teacher taught and what worked or does not work
through the entire process. This reflection involves looking at the information
compiled about the assessments to identify successes and failures in
instruction.In order to attain substantive professional practice, this reflection

must be viewed from the learning models of Argyris and Schon:

Single-Loop Learning: This involves changing actions based on the
difference between expected and actual outcomes. Such as, realizing that a
particular group activity was quite motivating, leading you to include that
strategy more in the next few lessons. Pulling the string of a very common
inside loop of questions, which often begin with, "what did | do, what did |

notice, and what shall | do about it?".

Double-Loop Learning: This requires even more critical reflection than

single-loop learning, as it asks the educator to question the underlying values,
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assumptions, and policies that led to the original decisions about instruction. It
is learning to take an exercise of 'why': "Why did | do it this way? What were
my underlying assumptions?". Double-loop learning is vital for meaningful
pedagogical change and genuine professional accountability, shifting
reflection from anecdotal self-talk to organized, documented practice. Using
structured reflection models, like the Gibbs’ cycle (description, evaluation,
analysis, conclusion, action plan), transforms the teacher to be a reflective

practitioner.
Remediation and Iterative Curriculum Improvement: A Blueprint

Using evaluations and reflection, the teacher modifies future instruction as
needed. The likelihood of needing re-teaching depends on the teacher, if many
students did not grasp an important concept, the teacher will need to prepare
to re-teach, often bringing a completely different way of explaining, additional
examples or a specific number of practice problems. Such planning for
remediation ensures that learning gaps have been addressed and is a prime
example of the cyclical nature of Jackson’s model. The Post-Active stage is by
no means a destination, but rather an important connector. Analysis of
assessment and reflection creates the quantitative and qualitative data which is
the key evidence for the Diagnosis of the Learners function to operate in the
next (Pre-Active) phase. Should this Post-Active phase not take place with the
necessary rigor, the next planning cycle is likely to be founded on speculation
rather than the consolidative improvement of evidence-based learning, and

this will dramatically reduce the model’s overall effectiveness.

2.2.5 An Critical Review and Contemporary Educational Integration

Perhaps the most enduring contribution Jackson made to educational research
is the awareness that the highly contrived and elegant architecture of the three
phases is always in conflict with the unpredictable realities of the classroom.
Even with the detailed planning in the Pre-Active phase, classroom
environments are complex and rapidly shifting. It is well established that
teaching is opportunistic, and teachers are required to be improvisational,

making "hundreds of decisions effortlessly during a lesson".
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The imperative to improvise in response to the needs of the moment is a direct
injection of chaos into the perceived rigor of this three-phase linear
progression. This means that when plans will always go off track, the teacher
has to be ready to move out of the script to take "snap up™ opportunities to
achieve what they intend to when the opportunity arises.In addition, Jackson
introduced the idea of the "hidden curriculum,” or informal lessons, like
conveying patience, taking turns, or obeying teachers, passed down through
the framework of schooling in an unconscious state. These life-changing non-
academic learnings usually occur well outside the intent and content
specificities as evidenced in the Pre-Active phase, further emphasizing the
complexity of what the structured model seeks to contain.

A Comparison of Frameworks: The Linear Model from Jackson vs
Backward Design (UbD)

Though Jackson’s model lays out a critical groundwork for operations, much
contemporary curriculum development employs the Backward Design
(Understanding by Design, or UbD) framework popularize by Grant Wiggins
and Jay McTighe. UbD is different from Jackson's traditional sequence in
both structure and concept in that it reverses the planning order.Backward
design proceeds in three steps: identify desired results or outcomes; determine
acceptable evidence (e.g., assessment measure/s); and plan learning
experiences and instruction. The key difference lies in where the design of
assessment is focused.Jackson's traditional model for instructional planning
might flow like this: Objectives, Content Selection, Strategy, Assessment
Preparation. This has the danger of pushing curriculum design to be driven by
the content to be covered rather than clarification of the end-point assessment,
resulting in a misalignment of the content to be taught and the end assessment
it needs to prepare learners for. By contrast, Backward Design puts the
decision about what constitutes acceptable evidence (the assessment) second
only to what you want among your desired results. This aligns all subsequent
instructional planning with the end measures of student proficiency, thus

creating a very intentional and outcome-driven curriculum.
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Table 2 highlights this critical structural difference:

Table 2: Contrasting Jackson's Traditional Model with Backward Design

(UbD)
Planning Philip Jackson’s | Wiggins &McTighe's
Framework Three Phases | Backward Design (UbD)

Dimension (Traditional)

Step 1 Focus | Content identification | lIdentify desired results
and objectives | (Learning Outcomes/Goals)
formulation (Pre-
Active Phase)

Assessment Assessment tools | Determine acceptable
Placement prepared in  Pre- | evidence

Active; executed in | (Measures/Assessments)
Post-Active. immediately after Step 1.
Assessment design | Assessment design precedes
follows content | instruction planning.

selection.

Philosophical | Primarily Linear (Plan | Outcomes-Focused and
Posture — Execute — | Iterative (Result < Evidence

Review) « Instruction)

Primary Risk | Content Coverage | Over-emphasis on Assessment
Bias; Potential | Metrics; Curriculum Rigidity
Goal/Assessment

Misalignment

Case Study Application and the Micro-Systemic View

Jackson's phased model is also useful in diagnosing and acting with complex
cases involving students. When it comes to designing a targeted intervention
for a student displaying deficits in organization, for example, the model offers
a much-needed structure that enables these decisions to be guided by the

science of learning. The teacher both plans (Pre-Active stage: using grid paper
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as a scaffolding tool) and implements actions (Interactive stage: guidance on s & science
organization and checking for strategy use), and evaluates the impact of the ~ °f Teaching
intervention (Post-Active stage: clarity of ensuing math work and quiz

scores).

Figure 2.5: Case Study Application & Micro-Systemic View

A breakdown in the cycle, designing an intervention without ensuring follow
through or without assessing its impact, indicates a failure in the basic
application of the model. In addition, linking Jackson's operational cycle to
more holistic ecological theories (Bronfenbrenner’sBioecological Theory, for
example) indicates that the instructional outcomes are deeply conditional on
the misalignment between consumer micro-systems (school, home, etc.)
surrounding the student. Typically much of the foundational learning and

practice around organizational skills are assumed in the Pre-Active diagnosis
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stage of Jackson’s phases, but well outside support systems are often needed
to even further cement this foundational knowledge and skills the school

response is built around.

Technological Integration across the Three Phases

Modern education technology has become deeply integrated into Jackson’s
three-phase structure, supporting teacher activities and streamlining the

pedagogical cycle:

e Pre-Active Technology: Learning Management Systems (LMS) like
Google Classroom or Microsoft Teams organize lesson plans, structure
material distribution, and facilitate initial objective setting.

e Interactive Technology: Interactive whiteboards, online quizzes, and
gamification apps (e.g., Kahoot) are deployed for active engagement and
real-time monitoring of understanding, enhancing the teacher's ability to
make instantaneous adjustments during the lesson.

e Post-Active Technology: Assessment platforms such as Google Forms
and Quizlet provide efficient mechanisms for collecting, analyzing, and
reporting student data, significantly streamlining the evaluation activities

and the necessary data analysis required for reflection and adjustment.

2.2.6 Conclusion and Recommendations

Synthesis of Jackson's Enduring Relevance

A significant theoretical construct of the pedagogy is Philip W. Jacksons
three-phase model, Pre-Active, Interactive, and Post-Active, which is so clear,
so logical and systematic that this initial representation of the totality of the
work of the teacher remains fundamental and widely accepted decades after
needing conceptual clarification. The model makes lesson planning much
more systematic and iterative, moving instruction away from anecdotal

practice and ensuring that lessons are purposeful and pedagogically sound.

But, the model is only effective if the Post-Active stage is rigorously

implemented. This phase needs to push further iterations based on the
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evidence; if evaluations are not rigorously investigated, and if deep reflexivity
(double-loop) is not taking place, the feedback loop is interrupted, so that no
planning cycles following the first one make reference to the results of the
previous cycles. When such an approach is conceived as a continuous cycle of
planning, dynamic execution, and analytical reflection, this is where the true
value of the model becomes clear.

Recommendations for 21st-Century Practice

Based on the synthesis of Jackson’s framework with contemporary
pedagogical challenges and alternatives, two key recommendations emerge

for optimizing instructional design:

1. Adoption of a Hybrid Planning Model: Educators should integrate
the strength of Jackson’s operational structure with the intentionality
of Backward Design. This requires beginning the planning process by
prioritizing desired learning outcomes and the acceptable evidence of
mastery (UbD Step 1 and 2). This intentional design phase then flows
into Jackson's Pre-Active stage for material preparation and strategy
selection, ensuring strict alignment between goals, assessment, and
instruction.

2. Prioritizing Interactive Phase Mastery in Professional
Development: Jackson’s critical finding that teaching is an
"opportunistic process” mandates a shift in teacher training focus.
Programs should emphasize the complex skills required in the
Interactive phase, particularly real-time observation, instantaneous
diagnosis, emotional intelligence, and pedagogical improvisation,
acknowledging that the ability to adapt when plans fail is often more

crucial than the perfection of the initial Pre-Active plan.
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Unit 2.3: Models of Teaching

2.3.1 Concept of Models of Teaching

Education has come a long way from what it was several decades ago, from
one-length-fits-all lecture approaches to more complex, evidence-based
methods of teaching. At the core of this evolution are models of teaching,
systematic plans that lead teachers to arrange classroom situations for the best
possible conditions for learning. These serve as patterns for teaching, giving
teachers guided approaches to implement and design strategies to reach
certain goals without losing the connection for students. For the modern day
among us where our motivation as educators continues to be towardseffective
learning and growing meaning full experiences for our students

understandingthese models as well as modelling that understanding is key.

Figure 2.6: Models of Teaching

Models of Teaching: The Big Ideas

Teaching models are well-defined and thoughtful structures to every single
aspect of the teaching-learning experience, from planning ways to implement
those, to evaluating outcomes. These are not just individual teaching strategies
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or teaching methods; they are full systems that connect theory, research, and  art & Science

practice into organized ways to teach. Teaching models are evidence-based
models that help educators determine how to shape learning experiences,
arrange classrooms, choose materials, and assess students over time.Teaching
models as a tool for reflective teaching-The concept of teaching models
emerged from decades of educational research and psychological study, which
draw upon diverse theoretical traditions including cognitive psychology,
behavioral science, social learning theory and humanistic psychology (with
associated varieties of school-based practice). As their early works at the field,
it is no other than Bruce Joyce and Marsha Weil that pioneered this area truly
realizing that intuition or ownership of a charming personality are not enough
to ensure effective teaching. Rather, it calls for systematic approaches rooted
in an understanding of how students learn, what conditions are most
conducive to such learning, and how teachers can purposefully establish and
enable those conditions. Their groundbreaking work in classifying and
defining teaching models has offered global educators high-powered tools for

enhancing instructional practice.

According to Joyce and Weil, a teaching model is an umbrella term for an
integrated theory that synthesizes multiple components of the educational
situation. This comprises specifications regarding learning goals and
objectives, specifying what students should know, understand, or be able to do
after instruction. It serves as a guide for teachers for curriculum development
in determining what content to teach and in what order. This model also talks
about the physical and psychological classroom including the arrangement of
learning space and atmosphere to be created. In addition, it describes what
procedures ought to be follow for an effective learning experience, and how to
go about teaching it, step by step.For instance, in his influential work in this
area, B. R. Joyce points out that teaching models describe and create specified
educational situations intended to inspire certain categories of student
response that will eventually result in changes in student behavior,
knowledge, or skills. This definition sheds light on multiple layers of what a
teaching model is. On the one hand, they are explicitly set up to engineer

desired conditions instead of leaving learning to chance. Second, they
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promote certain types of student engagement and action, which influence
student learning to a great degree. Third, they seek evidence of the change
they have made in students, either through improvement in thinking, skill,
attitudes, or behavior.Teaching models are fundamentally different from
stand-alone teaching techniques or activities. A technique may be an
individual way of asking questions or a way which we can structure the
dialogue whereas a model is a complete system that incorporates multiple
techniques into a cohesive theoretical framework. Open-ended questioning is
a technique, whereas the Inquiry Training Model is a more holistic approach.
It embeds questioning into a larger system to help students develop a spirit of
inquiry, test hypotheses, and analyze data. This distinction is important
because it suggests that experienced teaching does not simply occur when
practitioners acquire a stock of teacher behaviours; rather it functions when
instructional components interact in a synergetic manner within structured

configurations.

The evolution of teaching models represents a significant transformation in
the way we understand education, moving from the idea that teaching is
mostly an art, driven by the talent of individual teachers, to the realization that
teaching is a science that can be studied, grasped, and studied systematically.
This view does not devalue teacher creativity, judgement or character. It
implies that these traits perform optimally when anchored on evidence-based
models that guide their manifestation. Teaching models can therefore be seen
as bridges between the theory of education and the practice of education, as
they transform high level principles about how people learn into low level

principles about what teachers should do in the classroom.

Essential Characteristics of Teaching Models

There are a number of unique features of teaching models that help to define
them as more formal instructional methods and make them effective as a
framework for instructional design and delivery. Knowledge about these
characteristics reveals to educators why models are useful and how to deploy

them across different educational settings.
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Pre-planned and Systematic Nature

Teaching models have some of the most basic characteristics and one of them
is that they are always pre-planned and systematic. Models are much more
intentional than spontaneous or intuitive teaching approaches, each element in
the model is planned for and integrated into the whole. The pre-planning
includes an analysis of the learning objectives, characteristics of learners,
nature of content, and the sequence of instruction. Everything in the
instructional process is purposeful and aligned with the overall design, leaving
nothing to chance and contributing to the systematic quality.This trait has
multiple advantages for teachers. First, it provides some coherence in teaching
so that every student has familiarity in the learning experience they encounter
no matter what teacher they had or when the lesson takes place. Second, it
helps prepare and plan for teachers by giving them more information on what
should be accomplished during each time of instruction. Third, by designing
and delivering instruction in a systematic way, quality control and
improvement are possible because such instruction can be measured,
evaluated, and developed on the basis of evidence of efficacy and
effectiveness. Fourth, It supports novices and those teaching outside their
expertise with organized structures, where novice teachers often suffer from
uncertainty, lack of confidence, and fatigue.The systematic approach of
teaching models does not mean a rigidness or not-being-flexible. What it
means instead is that instructional decisions were made intentionally and
based on good principles and not randomly or in a whimsical manner. Skillful
use of models is characterized by teachers who modify them to fit their
particular contexts but who also retain the key features that make the models
productive. That dance between structure and openness is a crucial skill of

having successfully applied a teaching model.
Clear Goal Orientation

At the core of teaching models are student learning objectives, specific,
measurable outcomes that inform all forms of instructional decision-making.
These objectives define the achievement level that a learner is to attain after

the teaching-learning process in the three areas of human activity: Knowledge,
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Skill and Attitude. Being goal oriented means that instruction is focused and
intentional, and every activity and strategy is selected for a specific reason:
because it will help achieve the desired goals.Various models stress various
forms of objectives, which are aligned with the type of philosophy used by a
current model, i.e. the variety of theory on which a current model is based. For
example, information processing models generally target cognitive learning
goals, such as those related to analysis, problem solving, concept forming, and
information organizing. These are goals tied to individual development: better
self-understanding, increased creativity, greater emotional maturity, a sense of
personal fulfillment. It emphasizes collaborative skills, social responsibility,
democratic participation, or interpersonal effectiveness. Goal-specific and
task- or outcome-oriented, behavioral models of goal-setting are focused
directly on capabilities, skill acquisition, and behavioral performance.

The clear, specific guidelines regarding goals in teacher models play several
important roles. They guide instructional planning, helping teachers know
what content to include, what guided practice to plan, and what materials to
choose. They set the terms for assessment, which provide teachers criteria to
determine whether instruction has achieved its intended effects. They send
messages about expectations to students, letting learners know what they are
striving for and how their efforts lead to important results. They also help
because they provide a way for teachers to be able to communicate with one
another, to talk about how to teach in a very specific way that includes some
common language and understanding between educators.The way goals are
set with learning designs needs to be carefully considered for it to be effective.
Obijectives need to be developmentally appropriate, based on their previous
knowledge, and should be challenging, yet achievable with some reasonable
effort and with the right amount of assistance. These should mirror the
capabilities highlighted by the model used, and correspond to over-arching
curricular outcomes and standards. Goals also have to be assessable,
something that can only be defined in a way that will allow teachers to collect
the evidence you need to ascertain whether and to what extent students have

met your expectations.
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Comprehensive Guidance for Teaching Activities

Teaching models offer teachers extensive guidance on how to plan and
execute instructional activities, telling them how to implement instruction.
The scope of this guidance includes the selection and sequencing of content,
choice of instructional materials and resources, design of learning activities
and experiences, organization of classroom interaction patterns, and operation
of assessment strategies.What sets models apart from a simpler lesson plan or
teaching tip are the levels of comprehensiveness as identified through this
guidance. Instead of providing disjointed pieces of advice, models can provide
a set of interconnected systems, with every component logically linking to
other components in an understandable whole. Consider, for example, an
information processing model (which identifies not just what thinking skills
should be taught, but what kinds of examples to offer, how to sequence the
instruction from simple to complex, what questions to ask to activate specific
cognitive processes, how to structure students to maximize learning, and how
to measure whether students have acquired the specific intellectual skills

being targeted).

This broad-spectrum guidance is the most useful in certain situations. It
scaffolds novice teachers in developing their professional competence,
providing more specific guidance while the teachers create their own
knowledge and professionalism in teaching. For veteran teachers teaching
material or student groups that are new to them, it provides frameworks that
can be applied to new contexts rooted in evidence, not guesswork. Draws on
research and theory to offer different possible approaches to instruction,
which will broaden a teacher s repertoire for improving practice.Instructional
models, consequently, generally direct classroom practice with specific types
of learners, kinds of content, or types of programs. This level of specificity
recognizes that not all students learn in the same way, that different subjects
require different methods of instruction, and that contextual factors play a
huge role in determining the best approaches to teaching. The model suitable
for teaching an abstract mathematical concept could be radically different

from one that is used for teaching creativity in the arts or collaboration skills
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in social studies. Use of teaching model is much more extensive than mere

selection of partial components to illustrate, aspects of the model to convey.

Environmental Control and Regulation

A distinctive feature of teaching models has been their emphasis on creating
and maintaining the learning environment, based on the premise that the
context of learning heavily affects its quality and effectiveness. This includes
not only the physical context (the classroom layout, the arrangement of
materials and supplies, etc.) but also the psychological space (how students
interact with each other and with the teacher, the emotional tone and climate,
and the norms that are in play in a classroom, as well as expectations for
behavior).Teaching models, guided by different assumptions of learning and
targeting diverse instructional goals, require distinct environment
configurations. Information processing models often highlight teaching
environments conducive to concentration, mental effort, and intellectual
challenge with organized layouts, opportunities for analysis and discourse,
and minimal distraction. Focus on personal models who foster psychological
safety, provide an environment where students are free to take risks, express
themselves openly, and explore thoughts and emotions without fear of
judgment or criticism. Social interaction theorists emphasize cooperative
settings with positive interdependence, mutual responsibility, democratic
decisions, and abundant opportunities for peer interaction and social learning.
These behavioral models are predicated on a well-structured, well-regulated
environment with clearly delineated expectations, consistent feedback,
appropriate reinforcement, and orderly procedures that increase desired

behaviors and reduce unwanted behaviors.

The kind of environmental control exercised through teaching models is NOT
an ironbound teacher dictatorship and a Nazi approach to classroom
management. Rather, it is carefully considered design of learning experiences
that maximises levels of student engagement and success. Such as the
decisions around seating alignment arrangements, whether rows facing the
teacher, small groups of students juxtaposed, etc., as physical arrangements

that better actually support the intended purposes of the model. It requires the
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setting of psychological conditions, e.g., the level of formality versus informal
nature, the teacher-controlled versus learner-controlled nature, competition
versus  cooperation, or teacher-directive versus student-contruled
nature.Continuous monitoring and adjustment is also necessary for effective
environmental regulation. When teachers employ models, they need to see
how students react to the scene, i.e. what makes it easier for them to play and
what is inhibiting or distracting. Teachers also adjust in order to keep the best
environment for learning based on these observations. This ongoing process
illustrates how learning environments are not static and require constant
management to remain effective, as lessons unfold, student needs arise, and

situations change.

Efficiency and Economy

Teaching models are efficient and economical, helping teachers and students
get more done with fewer efforts, time, and resources. And they make this
efficiency possible because the models are systematic in nature by eliminating
unnecessary processes, duplication, and wasted energy while optimizing the
productivity of instructional time and the efficacy of learning tasks. Teaching
models are a space-efficient resource in centers where every hour is a precious
commodity and every student must hit ambitious bars and so demand students
and system must compete over attention and resources for an undeniably
limited prize.Teaching models work on different levels of efficiency. When it
comes to planning levels, models decrease the amount of time and mental
strain teachers have to spend planning instruction by providing pre-formatted
structures to direct thought and decisions. Instead of having to create
everything from scratch for every lesson or unit, teachers can use proven
models that provide a tested framework on how to organize content and
activities. Implementation-wise, models also simplify the flow of activity in
the classroom by reducing the amount of time wasted switching between
activities, wondering what is expected of you, or engaging in non-purposeful
activity. Due to the fact that models delineate clear processes and
configurations, pupils know what to expect, and thus conserve their efforts for

learning as opposed to determining what they are meant to do.
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Figure 2.7: Efficiency and Economy in Teaching Models

On the learning level, models drive efficiency by helping the student effort at
focusing on activities that align with the instructional goals. This also helps to
eradicate or reduce time spent on side issues, false fronts, irrelevant games or
avoidable struggles. Models structure learning experiences in a systematic
way, so that students can move quickly through the content, but with a deeper
understanding or a more sophisticated skill. For students who struggle
academically, or who have other time constraints on learning, this is crucial,
every minute of instructional time needs to count, and teaching models will
help ensure it does.Economy of use also extends to resource usage in teaching
models. Good models depend on what materials, technologies, and other
resources are actually needed for effective instruction, and as a result, teachers
buy far less waste as part of instruction, and whatever they do buy, they truly
need. This economic aspect of teaching models can be the difference between
whether quality instruction can take place, or whether those in resource-
constrained educational settings have to forgo quality for less effective or less

feasible approaches.
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Do not confuse efficiency and economy of teaching models with speed and
surface learning. Instead, they're simplified, targeted processes that remove
waste while maintaining or increasing depth and quality. The aim is not to
teach more quickly but to teach more efficiently, making the most effective
use of time, personnel, and material and human resources in ensuring student

learning and growth.

Behavioral Definition of Outcomes

A teaching model typically includes behaviourally defined outcomes, i.e.
objectives and the expected learner performances are stated in explicit,
observable and measurable terms. Such a trait captures the psychology of
behaviorism in education and the awareness that abstract, unclear objectives
do not really guide instruction or assessment. Behaviorally defined outcomes
help teachers know exactly what students need to be able to demonstrate to
show learning, help students understand what they are supposed to do, and
make assessment more valid and objective.By this, 1 do not mean that the
models of teaching deal in simple low-level skills or rote memorization.
Cognition, creativity, social skills, and even affective outcomes can be defined
in terms of observable indicators that indicate their presence. For instance,
instead of saying broadly that students will "understand democracy,” a
behaviorally defined outcome might specify that students will be able to
describe fundamental elements of democratic governance, compare systems of
democracy, apply principles of democracy to current events, and engage in
classroom decision-making processes. These behaviors exemplify

understanding but do not simplify them down to the level of the learning goal.

There are several essential functions of behavioral specification of outcomes
in teaching models. It amplifies alignment between teaching and assessment,
directing both toward the directed learning outcomes instead of toward
principles that are more convenient to test or teach and possibly do not
represent the intent of the model. It also facilitates communication among
stakeholders, so whether it is teachers, students, parents, or administrators, all
stakeholders have a common understanding of what the instruction is

designed to achieve. If used properly it helps in assessing and enhancing,
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offering a detailed set of standards by which the quality of instruction can be
assessed and areas for improvement pinpointed.The behavioral specification
of outcomes also facilitates differentiated instructions and personal learning.
When outcomes are stated clearly, teachers can track students’ progress on
those outcomes, identify students who require more challenge or support on a
particular outcome, or differentiate instruction to suit varying learning needs.
This is precision that enables all students, including those entering a grade
level behind in reading or who are attempting to learn the standards through a
second language or a learning characteristic, to receive the instruction

necessary to help them achieve non-negotiable outcomes.

Support for Reflection and Growth Teacher

A key feature of at least some models of teaching, one that is often neglected,
is their ability to allow for teacher reflection and support continued
professional development. Models give us structured frameworks we can use
to think about instruction, to engage in systematic analysis of our practice, to
attend to what is working and what needs to improve, and to build
progressively more sophisticated understandings of pedagogy. That reflective
nature gives teaching models a dual quality—as tools for lesson planning and
delivery, and as mechanisms for professional growth and development.There
are three ways in which teaching models help us reflect. They offer
vocabulary and ideas that make it possible to think and talk about instruction
in more precise and transparent ways. Instead of using vague descriptors such
as "good lesson," or “students were engaged,” teachers who use models
analyze instruction through constructs and principles associated with specific
models. It allows for better focus for reflections and professional
conversations. Models also serve as a standard, a benchmark that teachers can
use to judge their own practice. Through identifying the differences between
their actual implementation of a model vs the ideal vs the intended, the teacher

can identify gaps and what should be done to make it effective.

Second, models of teaching asks the teacher to reflect on their assumptions
regarding learning and teaching. The different models represent different

philosophical and psychological orientations, and by working with a variety of
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models, teachers become more aware of their own implicit beliefs and how 4 ¢ science

those beliefs shape their decision making. It can help you practice with more
intention and thoughtfulness. Models also help teachers bridge the gap
between theory and practice, making it easier for them to see how abstract
principles regarding learning are linked to practical teaching strategies as well
as how research results can apply to daily classroom decisions.Teaching
models also provide a unique opportunity for reflection, enabling continuous
learning and development throughout teachers' careers, making them key
components of professional growth. They are pushing the practice of teaching
forward by constantly refining their practice while trying out new approaches
from what they are learning within those teaching models, rather than coasting
at a plateau, repeating the same thing year-to-year. This continual
improvement is not only good for teachers, but also their students who are
being taught by teachers that are intellectual invested in their profession and
have a desire to teach well.

Four Families of Teaching Models: A Comprehensive Overview

Many of these teaching models can be categorized more broadly into four
families or categories, sorted by their major focus and theoretical bases. While
these four families, information processing models, personal models, social
interaction models, and behavioral models, each represent important
approaches to understanding human learning and development, they each have
philosophical and psychological roots as well as educational purposes that
differ. While recognizing that there is a variety of approaches to teaching that
span a wide breadth of possible models, understanding these families helps
educators identify models that will be appropriate for certain instructional
contexts and learning outcomes.Just because we have classified models into
four families does not mean the models in each family are the same or
interchangeable. Each family is not homogeneous, as different emphasis,
specific strategies, and specific goals can greatly vary as well. The
classification also does not imply boundaries; some models include
components from more than one family, creating models that achieve different

aspects of learning as a fusion or hybrid of multiple approaches. However, the
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Technology - and the field better identify the range of options and make informed decisions
about the types of models that may be appropriate for their instructional

needs.

Framework: Information Processing Models: Intellectual Abilities
Development

Information processing models are a group of instructional models designed
to develop the higher-order intellectual skills that involve, that is, using and
improving the way students gathered, organized, analyzed, interpreted, and
used information. These models are based on numerous principles related to
cognitive psychology and are consistent with the notion that human cognition
is active in nature, mainly involving constructing meaning rather than merely
receiving information. One of the basic assumptions of information
processing models is that intelligence is not fixed; rather, it can be developed
when the right kind of instruction is given, that is, students should be taught to

think better and more efficiently.
Theoretical Foundations and Core Assumptions

The revolution in cognitive psychology in the 1950s and 1960s brought forth
the idea of the human mind as an information processor leading to
information processing models of fascial expression communication.
Throughout the 20th century, behaviorism, which limited inquiry to the
external inputs and observable outputs in human stimulus—response actions
and treated the mind as a kind of black box, gradually proved inadequate to
accommodate growth in psychological knowledge and theory. Cognitive
psychologists contended that a full understanding of learning can only be
achieved by looking inside the black box, at internal mental processes, how
people perceive, attend to, remember, think, and solve problems. This
cognitive orientation had a deep impact on educational theory and practice

with teaching models which overtly deal with thinking processes.

86
MATS Center for Distance and Online Education, MATS University



The information processing approach is a way to think about human cognition
by using metaphors from computer science or information theory. The mind is
treated as a processing system of input (information from the environment),
output (responses, behaviors, generally new learning), and a different set of
operations (attention, perception, encoding, storage, retrieval, analysis,
synthesis) in between. As these processing operations develop in complexity,
speed, and accuracy, learning takes place. Seen this way, teaching is a way to
enable students to build more effective cognitive operations and
strategies.Some of the key assumptions about learning and intelligence
underlying information processing models To begin with, they believe that
cognitive skills can be taught and grow rather than are innate characteristics
influenced chiefly by genetics or early experience. This assumption suggests
that, with the appropriate instruction, all students are capable of becoming
better thinkers,hence these models are inherently optimistic about human
potential. Second, they believe that thinking well requires an understanding of
cognitive strategies as well as of content. Content knowledge gives us the raw
materials for thought, whereas strategies provide us with the implements and
processes for working over that material. Instruction must address both

dimensions.

Third, that learning is an active, constructive process rather than a passive
reception of information, which most information processing models of
learning also assume. Rather than passively receiving facts, students interpret
information, connect it with existing knowledge, organize it into schemas, and
create personal understanding. Thus, teaching needs to create active thinking
situations, not just listening or reading. Fourth, these models tentatively
propose metacognition, or awareness and control of one's own thinking
processes, as critical to effective learning. Those who cannot do this, the
metacognitive takes a toll on cognition, fare less well than those who can, so
the students who had insight about how they learned and could track their
understanding and choose ways of learning and adapt them accordingly

experienced greater success.
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Key Features and Instructional Strategies

Models of information processing have certain characteristics that sets them
apart from other teaching model families. More fundamentally still, they point
to mental activity, thinking, reasoning, problem-solving, concept formation,
creative thinking, and critical thinking, as the central objects of instruction.
Although these models certainly include learning content, their unique aspect
is an explicit emphasis on the manner in which students think about that
content. For example, teachers who work from information processing models
often make thinking visible by requiring students to state their reasoning,
describe strategies they used to arrive at a solution, or explain how they got to
a conclusion.Such models generally use instructional methods that would
encourage students to mentally interact with the content. Instead of passing
information for students to memorize, teachers develop experiences that have
students engage in decision making, cause and effect, imitation of concepts,
pattern matching and relationships identification, brainstorming, trouble
shooting, problem solving, and knowledge production.A defining feature of
information processing models is the use of questioning as a primary
instructional strategy. By making students think in specific ways, about causes
and consequences; to weigh arguments; forecast and predict; infer; combine,
we are asking them to do a particular kind of thinking that is shaped by the
thoughtful questions posed by a teacher. These questions scaffold students'
cognitive development, growing students’ own capabilities where the
questions themselves become more complex or demand greater sophistication.
With models of information processing, good questions require mastery,
stimulate reasoning, and provide a challenge to intellectual growth; they do
not just require recall of facts. Another frequent feature is the use of graphic
organizers, concept maps, and other visual tools that form instruments for
students to use to organize information and see connections between ideas. By
having mental models represented outside the mind, the process that is
abstract, becomes more concrete, allowing us to visualize them, these support
information processing. There are many such organizational tools that
students are trained to use independently as part of their learning and thinking

strategies.
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Models of information processing often include opportunities for students to
practice with both examples and non-examples of concepts, compare cases
that illustrate contrasting principles, or engage with worked examples that
show problem-solving procedures. These comparative experiences provide
students with an opportunity to notice important features, recognize limits of
concepts, and create well-structured mental schemas that promote their

transfer to new situations.

Examples of Information Processing Models

Each of these teaching models exemplifies the information processing family,
and highlights certain cognitive skills or processes.The Concept Attainment
Model is based on the theory of concept formation as described by Jerome
Bruner and his colleagues. It is an inductive model of instruction that teaches
students how to develop a concept through the identification of critical
attributes in examples and non-examples. In this approach, the teacher gives
examples that represent a concept and non-examples that do not, but they do
not tell students what concept is being represented at first. Learners study the
examples, then generate and test hypotheses regarding what it is that the
positive examples have in common, and over time they build up an
understanding of the concept. Not only does this process teach students
specific concepts, it teaches general strategies for learning concepts that they

can apply to new situations.

The new theory, called the Advance Organizer Model, by David Ausubel,
considered how to promote meaningful learning of relatively complex verbal
material. Apart from that, Ausubel has identified that students do not learn
ahead of the time, because they do not have proper cognitive structures in
which they can put the new information they are learning. The advance
organizer model is an effective strategy to tackle this challenge where students
receive a conceptual framework, the advance organizer, before being
presented with specific content. The organizer is, as a rule, a short
introductory note that is general, abstract and distilling to indicate key
concepts and relations, it shows how new material fits with what students

already know, and how various items of information relate to one another.

89
MATS Center for Distance and Online Education, MATS University

Art & Science
of Teaching



Educational
Technology

This cognitive scaffolding before presents you with the details allows the
model to improve understanding and retention.Developed by Richard
Suchman, the Inquiry Training Model is a method of enhancing students'
abilities to carry out scientific inquiry and causal reasoning. The model
challenges students with unexpected events or discrepant phenomena that
violate their expectations, and then leads them through a systematic
investigation process. Students use yes/no questions to collect data, generate
and test hypothesis, and finally build an understanding of the experiential
bases of the phenomenon. Via regular experience with this inquiry, students
learn to formulate hypotheses, think like an experimentalist, and exercise
reasoning while cultivating an acceptance of the unknown, and a persistence

through the intellectual challenges of hard problems.

Based on research around how human memory and learning works, the
Memory Model gives students tools to encode, store and retrieve information
more effectively. It identifies mnemonic strategies, elaborative rehearsal
techniques, organizational patterns, and retrieval methods that can improve
memory. This model provides students with an understanding of how memory
works, as well as practical strategies to better their own, giving them the tools

for effective learning in all subjects.

Educational Goals and Outcomes

Information processing models are mainly concerned with the promotion of
general intellectual or thinking skills as the crucial educational outcomes.
These models certainly ensure students come to grips with particular content,
but what really sets them apart is that they foster the development of cognitive
skills that can transfer from one domain to another and serve as the foundation
for lifelong learning. Graduates of instruction based upon information
processing models should be better problem solvers, more critical thinkers,
better learners, and more metacognitively conscious than they would
otherwise be.Outcomes related with the information processing models
include: better conceptualization and utilization of concepts, better logic and
critical thinking, better summarizing and analyzing the data, better

metacognitive awareness of the self-regulation, and learning pattern, better
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strategy and approach for problem-solving, Creativity and generation of novel
ideas, better memory and recall, and better transfer of learning. These
outcomes equip students not only for classroom success, but also for success

in a complex, information-rich world that requires greater thinking skills.

Personal Models: Growth and Development Through Self

These are called personal models where a family of teaching approaches
focuses on the personal side of the student: emotional development, creativity,
self-awareness, and self-actualization. These models are results of the
humanistic psychology thinking influence in education and also represent a
humanistic view of learners as whole persons (emotional, social, and personal
qualities being as important as intellectual development). This individualistic
approach focuses on building student self-image, your emotional maturity,

creative expression, and internal motivation to learn and evolve.

Philosophical and Psychological Foundations

The personal models are built largely upon humanistic psychology, notably
the work of theorists such as Carl Rogers and Abraham Maslow. One of the
initial motivations for the founding of humanistic psychology was the
opposition to a mechanistic view of human beings as would-be machines
found in behaviorist psychology, as well as the emphasis on pathology,
unconscious determinism, and conflict found in psychoanalysis. A "third
force™ in psychology was suggested as humanistic psychologists emphasized
human potential, growth, self-actualization, and the personal experience of
human being. They claimed that everyone has an inherent drive to develop
and better themselves, that everyone also has the ability to make significant
decisions and bear the accountability that comes with personal evolution, and
that psychologically healthy people should find and realize their individual
potential rather than just conform to the demands of society.The person-
centred approach to counseling and therapy developed by Carl Rogers had a
great influence on personal models of teaching during this time. According to
Rogers, personal growth and/or healing occurs when one feels accepted
(having genuineness, unconditional positive regard, and empathic
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understanding) in his/her relation to another (specially a therapist). When
people receive unconditional positive regard from others, they may unburden
their ideas and emotions without fear of being judged; they can better deal
with the distances between their genuine and ideal selves, and they tend to
progress to more congruence and closer proximity to self-actualization.
Drawing on this Rogers developed the idea of the non-directive teacher,
arguing that teachers should work to create mentally non-threatening
classrooms where students feel accepted and understood.Another personal
model is based on Abraham Maslow's theory of human motivation and self-
actualization. These needs are arranged hierarchically, proposed by Maslow,
that need in first place are needs of physiology along with safety then
belonging and esteem needs, and Finally at the top of hierarchy lie self-
actualization need According to Maslow self-seeking people have a more
efficient perception of reality, acceptance of self and others, spontaneity,
problem-centered rather than self-centered, autonomy, freshness of
appreciation, and peak experiences. Maslow-informed education considers the
needs of learners but also marshals experiences to lead them toward self-

actualization.

There are a number of fundamental assumptions underlying personal models.
They presume that education should be based on the education of the whole
person, cognitive, emotional, physical, social, and spiritual, and not restricted
to intellectual development alone. They believe that each individual is a
complex interplay of passions, talents, background, and possibilities which
cannot be squared with standardized tests. The assumption that real learning
must be to some degree emotional is pivotal to them; in other words, real
learning is not just an intellectual hey-it-is-goal achievement. They also
assume that we develop better in those psychologically safe, kinds. affirming,

environment where we feel accepted and valued.

Distinguishing Characteristics and Instructional Approaches

What sets personal models apart is their emphasis on the student, using
counseling and facilitation techniques more than direct instruction. Instead,

the role of the teacher evolves from a basic provider of knowledge to the
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facilitator, guide or counselor who assists students in a self-directed journey
towards inquiry and student-based learning experiences. This change reflects
the belief that students themselves know what they need in terms of personal
growth and the teacher role is to provide the conditions for the students to
pursue their own growth agendas.Rather, these models ask students to
examine their feelings and attitudes; their values, and personal meaning, rather
than content, external, objective content. Teaching may include reflective
activities, journal writing, art, discussion and or writing of personal
experiences and feelings, and examination of values and beliefs. These
activities seek to encourage self-awareness, assist students in clarifying their
values and goals, and facilitate the integration of cognitive and affective

learning.

One of the main focuses of the personal model is the creation of emotional
intelligence, which is the ability for one to recognize and comprehend the
feelings of another or oneself, for the emotional response to be turned off and
on when needed, and the capability of utilizing emotional information with
logical thinking and reasoning to promote growth and creativity. This can
involve identifying and labeling emotions, recognizing emotional triggers and
patterns, building empathy, managing stress, and even harnessing emotions
for constructive purposes. You likely benefit from these skills in terms of
effectiveness, quality of relationships, and overall wellbeing.Another key area
of focus in personal models is intrinsic motivation. These models are focused
on developing the students' personal interests, intrinsic motivation, pursuit of
curiosity, or their own drive to mastery rather than directing them using more
external structures such as students having grades or competing with one
another. Effective teaching offers choice and agency, links instruction to
students' aspirations and passions, and supports students' ability to
contextualize learning in meaningful areas of their lives. It focuses on intrinsic
motivation, so as to create self-driven learners, who find joy in learning rather

than doing it simply for the sake of a reward.

The environment of acceptance, trust and psychological safety that pervades a

classroom with personal models Teachers display unconditional positive
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regard toward students, convey empathic understanding, and maintain
authentic and genuine relationships instead of hiding behind a professional
facade. Expectations are clear and healthy boundaries are maintained but in an
atmosphere of love and support as opposed to disciplined dictatorship. Those
kind of environments where students are taking risks, exposing vulnerability,

and trying on different pieces of identity.

The Non-Directive Teaching Model

One such example of personal models is of the Non-Directive Teaching
Model which is a direct derivation of Carl Rogers's concept of person-
centered counseling. This model requires students to investigate for
themselves, with the teacher being more of a support mallet than the bowing
force behind a structured learning process. It involves empathic listening,
mirroring back feelings and meaning, and evidencing real curiosity about the
things that matter to students. They provide unconditional positive regard, by
accepting the student as a person without judgment, by respecting thoughts
and feelings even when disagreeing with a particular idea or behavior.In non-
directive teaching the learners get a lot of freedom to select what to learn, how
and the way to demonstrate their learning. Instead of imposing a ready-made
curriculum or syllabus and prescribed order of instruction, the teacher is a
resource person who will respond to requests for information, materials, and
methodologies where appropriate. Students could start off a lesson with a
problem or issue that they want to research, and then talk about how they
could address those interests, and the teacher acts as a facilitator of that

process, but with students in charge of their learning.

This is especially true of when your educational goals center around personal
growth, self-discovery, emotional development, or clarifying values, but not
about mastering specific content. It works well with older, more
developmentally mature students who can handle self-direction and is even
able to help students who have become turned off by traditional instruction

rediscover their love of learning.
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Educational Goals and Expected Outcomes

They mainly focus on learners in Creative, Affective, Cognitive areas, the
Personal models prepare the learners for a meaningful self-directed life,
Unsupervised work most of the time. Increased awareness of feelings, drives,
strengths, and weaknesses; increased realistic self-concept and self-esteem;
increased creativity and freedom from creative blocks; increased intrinsic
motivation to learn; increased emotional intelligence; increased clarity of
personal values; increased independence and internal locus of control; and
increased happiness.Such outcomes illustrate a vision of education that is not
only about academic success but also about the formation and nurturing of
healthy, creative, self-actualized persons. Personal models do help with
academic learning, but the key benefit they offer is attending to aspects of
human growth that other families of models may not.

Models of Social Interaction: Collaborating in and Building Community

Social interaction models are a collection of instructional strategies that focus
on learning through social interaction, interpersonal relationships, and social
and public affairs engagement. Such models also reflect social learning
theory, constructivist perspectives stressing the social construction of
knowledge, and democratic educational philosophy. They frame learning as
fundamentally social activity instead of individual pursuit and act to

strengthen students' abilities to participate in groups and democratic societies.

Theoretical Underpinnings and Core Principles

Models of social interaction are motivated by several different theoretical
traditions. Social learning theory, especially as developed by Albert Bandura,
maintains that most human learning occurs in a social context; people learn
from one another, through observation, imitation, modelling, rather than
through direct reinforcement or individual discovery. Observation of others
and their outcomes, imitation of models, and social activities where more

skilled participants scaffold the less skilled all play a role in learning.

95
MATS Center for Distance and Online Education, MATS University

Art & Science
of Teaching



Educational
Technology

Another lens is the constructivist learning theory, particularly the social
constructivism connected with Lev Vygotsky. Vygotsky claimed that all
learning is social: it first happens in interaction between people, which is later
internalized by the learner. His notion of the zone of proximal development,
the “distance between the actual developmental level as determined by
independent problem solving and the level of potential development as
determined through problem solving under adult guidance or in collaboration
with more capable peers”, emphasizes the role of social support in learning.
Vygotsky had also highlighted that higher mental functions are formed via
participation in cultural activites, and that language is the primary tool of
thought mediation and social interaction.

Figure 2.8: Theoretical Underpinnings and Core Principles

The former set of values-the social constructionists-are grounded in a
democratic educational philosophy, expressed most forcefully by theorists
such as John Dewey. Dewey insisted that the purpose of education should be
to equip students to take their places in democratic life and those children
should have experiences of democratic living in schools. But students should
not merely be taught the abstract principles of cooperation, decision-making
by consensus, consideration of a variety of viewpoints and beliefs, and group
problem-solving; they should be practicing these principles in their classroom
communities. Education should be the way in which social issues and
problems are addressed and students are provided both knowledge and

commitment to democratic values and social justice.
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There are some key assumptions that underlie social interaction models. They
believe that students benefit from collaborative activity, dialogue, and
communication and are more successful when able to discuss perspective.
They assume that social skills, values, and dispositions are as important as
academic knowledge and deserve explicit attention in instruction. Their
expectation is that education should be more than providing students with the
tools for individual success but rather for citizenship and social engagement.
They likewise assume that diversity enhances the learning environment, where
students' backgrounds, perspectives, and experiences are treated as assets to
be included and valued, rather than as liabilities to be minimized.

Characteristic Features and Teaching Strategies

Models of social interaction stress cooperation in student pairs or small groups
focused on common goals. These models of organization stand in stark
contrast to most traditional classroom organization, which emphasizes
students working individually with competition between students, as they
utilize positive interdependence, in which the success of one member of the
group depends to some degree on the success of others in the group,
discouraging competition while cultivating cooperation. Group work is highly
structured with specific roles, assignments and accountability measures to

ensure all students participate and learn.
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Technology

2.4.1 Multiple Choice Questions (MCQs)

1. S.M.A.R.T teaching refers to teaching that is:
a) Simple and easy
b) Specific, Measurable, Achievable, Relevant, Time-bound
c¢) Smart technology-based
d) Superior methods and resources for teaching
Answer: b) Specific, Measurable, Achievable, Relevant, Time-bound
2. Memory level of teaching focuses on:
a) Critical thinking
b) Recall and retention of facts
c) Problem-solving
d) Application of knowledge
Answer: b) Recall and retention of facts
3. Understanding level of teaching emphasizes:
a) Memorization only
b) Comprehension and explanation
¢) Rote learning
d) Philosophical reflection
Answer: b) Comprehension and explanation
4. Reflective level of teaching involves:
a) Simple recall
b) Understanding concepts
c) Critical thinking and problem-solving
d) Memorization
Answer: c) Critical thinking and problem-solving
5. Pre-active stage of teaching includes:
a) Classroom interaction
b) Planning and preparation
c) Evaluation of students
d) Feedback collection

Answer: b) Planning and preparation
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Interactive stage is characterized by:

a) Lesson planning

b) Actual classroom teaching and interaction
c) Test preparation

d) Result analysis

Answer: b) Actual classroom teaching and interaction
Post-active stage involves:

a) Curriculum development

b) Lesson delivery

c) Evaluation and reflection

d) Admission process

Answer: ¢) Evaluation and reflection
Models of teaching are:

a) Random teaching methods

b) Systematic plans or patterns of teaching
c) Teacher's personal style only

d) Subject-specific content

Answer: b) Systematic plans or patterns of teaching
Which is a category of teaching models?
a) Information processing models

b) Entertainment models

c) Recreation models

d) Financial models

Answer: a) Information processing models
The highest level of teaching is:

a) Memory level

b) Understanding level

c) Reflective level

d) Basic level

Answer: c¢) Reflective level
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Explain the concept of S.M.A.R.T teaching.
Differentiate between memory level and understanding level of teaching.
What are the three stages of teaching? Explain briefly.

Define models of teaching. Why are they important?

o Wb E

What activities are involved in the pre-active stage of teaching?

2.4.3 Long Answer Questions

1. Discuss modern concepts of teaching. Elaborate on S.M.A.R.T teaching
and its significance in contemporary education.

2. Explain the three levels of teaching: memory level, understanding level,
and reflective level. What are the characteristics and teaching strategies
for each level?

3. Discuss the three stages of teaching: pre-active, interactive, and post-
active. What are the key activities and importance of each stage?

4. Explain the concept of models of teaching. Discuss different types of
teaching models with examples.

5. Critically analyze how modern teaching concepts and teaching models can

enhance the quality of teaching-learning process.
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MODULE 3

TEACHING-LEARNING PROCESS & TECHNOLOGY

STRUCTURE
Unit: 3.1  Web 3.0 and Evolution of Learning
Unit: 3.2  Technology-Mediated Learning

3.0 OBJECTIVES

e To understand the concept and features of Web 3.0 and analyze its
implications for modern educational environments.

e To explore the evolution of learning approaches from pedagogy to
heutagogy, emphasizing learner autonomy and self-directed learning.

e To comprehend various technology-mediated learning approaches and
their role in enhancing the teaching-learning process.

e To examine key frameworks and models such as TPACK, M-
Learning, Learning Management Systems (LMS), and Computer
Assisted Learning (CAL) for effective technology integration.

e To apply technology-driven and learner-centered strategies to create

innovative, interactive, and adaptive educational experiences.

Unit 3.1: Web 3.0 and Evolution of Learning

3.1.1 Web 3.0: Concept and Features

When looking at the internet, we will see that there have been several phases
of evolution between how the internet is evolving and how information is
created, consumed, and distributed. Web 3.0, also known as the Semantic
Web or Decentralized Web is the newest stage in this global development. In
contrast to its predecessors, Web 3.0 offers the possibility of a completely
new paradigm in the interaction of users, data, and digital platforms, enabling

a more intelligent, interconnected, and user-focused internet than ever before.
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Figure 3.1: Internet Evolution

Before anything else, though to understand Web 3.0, we must understand how
it fits into the story of the internet itself. The era of Web 1.0, from the 1990s
to the early 2000s, was made up of static web pages, in which the flow of
information was unidirectional. People were mostly content consumers with
very little capability to interact or contribute. Most websites were just read-
only brochures. Web 2.0, which peaked around 2004 and persists today,
featured dynamic content and human-powered social networking and content
generation. Although the previous decade had seen the advent of social media,
blogs, wikis, and myriad collaborative tools, it marked the beginning of an era
of transforming users from merely passive consumers of content, to active
participants in the knowledge economy. Nevertheless, this led to the power of
a few large tech companies in the name of Web 2.0, whose power eventually

raised eyebrows about privacy, data security and digital monopoly.

Web 3.0 represents this very antidote; a fairer, clearer and end-user controlled
Internet foundation. One of the most important things that can help
decentralization is blockchain, where data is stored in a distributed fashion
across networks, and not from a single entity in a single place on third-party
servers.Decentralization  changes the  basic  nature of  power

102
MATS Center for Distance and Online Education, MATS University



on the internet by redistributing ownership and control of individual data and
digital identities to the users themselves.Semantic Understanding is part of the
Web 3.0 experience. With Web 3.0, machines can process meaning and
context of the data, not just be able to read and understand syntactically as is
the case with Web 2.0. They do it using semantic markup languages, artificial
intelligence, and machine learning technologies, everything that makes it
possible for computers to interpret information more the way that humans do.
In scenarios where data is semantically structured, machines can draw
intelligent inferences between various data bits, leading to better search

results, personalized recommendations, and automated decision-making.

In the manifestation of the idea of Web 3.0, the roles of artificial intelligence
and machine learning are critical. This functionality allows systems to learn
user behavior, adapt to preferences and offer more and more tailored
experiences without needing to explicitly code every possible circumstance.
Using natural language processing, computers can be programmed to
understand wuser input and provide a response that mimics human
conversation. This approach enables users to interact with the web application
through conversational interfaces, which are often easier to use than
traditional forms and processes, making technology more accessible and
intuitive. That is the purpose of vision to look at thing and understand it hence
if we talk about predictive analytics then it basically gives more in-depth data
that even does not explicitly express your intention of seeking help.One of the
most groundbreaking features of Web 3.0 is its decentralized architecture.
Data and applications can be distributed across nodes instead of holding
centralized absolute power through blockchain technology and distributed
ledger systems. Well, this decentralization provides several great benefits.
Secondly, it improves security by removing single points of failure for
hackers to exploit. Another thing, it enhances transparency through visible and
verifiable transactions and data changes. Third, it ensures digital sovereignity,
which means that users can control their own data instead of having to cede it

to platform vendors.
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Another one of the emerging #Web3 innovations are smart contracts. Smart
contracts are self-executing contracts that have their terms of agreement
directly written into lines of code, allowing for trustless transactions between
two parties to be executed without a third party intermediary. Smart contracts
self-execute when certain conditions are met. This removes the need for a
third-party to verify or enforce an agreement. It can be used for anything from
financial transactions to supply chain management, voting systems and
intellectual property rights.Cryptocurrency and tokenization are vital parts of
the Web 3.0 ecosystem. Cryptocurrencies are digital currencies that facilitate
peer-to-peer transactions without the need for intermediaries, such as banks or
payment processors. Tokenization goes beyond currency to represent
ownership of digital and physical goods enabling new economic models and
incentive structures. On the other hand, NFTs allow for verifiable ownership
of unique digital goods, completely changing how we think about ownership
and payment for creative work.The metaverse is often a key part of
discussions around Web 3.0: the idea of shared digital landscapes where
avatars interact in virtual worlds. These environments mix augmented reality,
virtual reality, and always online digital worlds to form new spaces for social
interaction, commerce, educations, and entertainment. Web 3.0 metaverse
threatens digital and physical realities, which allows users to interact through
an experience that we cannot yet feel, wunlike screenbased
experiences.Interoperability as a tenet of Web 3.0, which allows for seamless
communication and data sharing between various platforms, applications, and
blockchains. In contrast, Web 2.0 is a place where user data is siloed within a
one single platform, however Web 3.0 promotes standards and protocols for
information to flow between users within the internet ecosystem. This
frictionless interoperability allows users to portability data, digital identities
and assets from existing services and platforms, which improves user
experience.ln Web 3.0, the meaning of digital identity completely changes.
Users can own self-sovereign identity rather than having different identities on
separate services controlled by separate corporations. With these self-
sovereign identifiers, users can verify their identity without having to give

away more than necessary personal information which increases privacy and
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convenience. Users have the option to reveal a particular trait of their identity
when required whilst also having a grip over their personal data.

Web 3.0 brings new levels of attention to privacy and data protection. Zero-
knowledge proofs are a technological breakthrough that allows certain
information to be verified without revealing the data that is behind it. The
homomorphic encryption, which permits carrying out operations in ciphertext
without requiring the decryption first, gives the potential for privacy-
preserving analytics and machine learning. Such cryptographic methods tackle
many of the privacy problems of Web 2.0, during which particular person
information was typically harvested, analyzed, and monetized, generally with
little explicit consent or consumer management.Web 3.0 economic models are
quite different from those of Web 2.0. Instead of advertising-led revenue
models that treat user attention as inventory, Web 3.0 evaluates different
models including tokenomics where users are compensated via cryptocurrency
for value-added, which is created by posting offerings, compute power or
network validation. These models aim to share the economic value generated
by the activity more fairly among the participants than what happens when
that economic value is realized into capital in the hands of corporate

shareholders and executives.

Various forms of governance models that are new, in respect to web 3.0, are
also brought in by decentralized autonomous organizations. DAOSs are built on
smart contracts and rely on token-based voting to make decisions collectively
without a hierarchy. Instead, DAOs are experiments in digital democracy, and
stakeholders participate directly in governance, instead of relinquishing
authority to centralized management.Web 3.0 was insane when it came to
content creation and IP. This allows creators to keep a direct relationship with
audiences without platform intermediaries skimming a massive cut of the
ticket sales. With blockchain-based provenance tracking, it is possible to
prove authenticity of content through ownership validation, addressing issues
around unauthorized use and plagiarism. New micropayment systems could
allow for completely new compensation models with instant, granular

compensation directly to the creator.
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Web 3.0 is, essentially, a whole different ballgame when it comes to its
technical underpinning. InterPlanetary File System(IPFS) is a distributed file
system that uses permanent and decentralized methods for storing and sharing
files. Semantic relationships (that is, relationships that give meaning to data
for machines) are enabled by graph databases and the query languages that
underpin them. Decentralized protocols switch centralized APIs out for peer-
to-peer communications over the web, cutting out the middle serverman
entirely.One of the biggest technical challenges is scalability, where existing
blockchain technologies cannot reach the speed and volume needed for
applications in the real world. The user experience of many Web 3.0
applications is still complex, and wallet management, gas fee burden, and
even Ul design barriers make less technically sophisticated users retreat.
Regulatory uncertainty makes developers and investors hesitate at a time
where governments are struggling to understand how to regulate
cryptocurrencies, DAOs, and so on.The high energy consumption of proof-of-
work blockchain systems is an environmental concern that needs to be tackled
for sustainable adoption. The scams, fraud and speculation connected with en
masse money in crypto markets has undermined confidence in the private
sector and revealed the need for consumer protections. Despite growing
blockchain platforms, interoperability standards are still immature, resulting

in fragmented landscape with limited ability to communicate with each other.

But even these hurdles aside, Web 3.0 just keeps growing and developing, in
both complexity of topics and applicability in the real world. Web 3.0
technologies have a great scope for the education sector in particular. These
create permanent, portable and easily verifiable records of credentials that can
last a lifetime and which the student owns. Decentralized learning platforms
allow for direct connections between learners and educators, with no platform
intermediaries siphoning away value. With token-based incentive systems,
teaching and learning activities can be rewarded, turning training measures
into a more exciting and motivating experience.And actually, this vision of
Web 3, a lot of it is not about tech, actually, but more about philosophical

ideas about how digital societies should work. It is an attempt to establish a
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democratic internet in which power is decentralized, privacy is safeguarded
instead of profited from, and value is distributed instead of taken away. It is an
open question whether this vision will really be attained, but the technologies
and concepts of Web 3.0 are already reshaping our expectations of 21st

century digital infrastructure, economic organization, and social interaction.

3.1.2 Teaching-Learning Process: From Pedagogy to Heutagogy -
Evolution of Learning Approaches

Education has been evolved by human society in many different contexts but
one thing that has remained consistent is the optimization of learning based on
the surrounding time context fields. We are not simply discussing a new form
of teaching as in the transition from pedagogy to andragogy, but a
reconceptualization of learning and education itself, one that reflects a broader
understanding of knowledge, what it means to be a learner, and what
education needs to achieve in an increasingly complex and fast-paced
world.Pedagogy (from Greek paid and agogos, “leader of a child") has been
the essence of traditional education. In the pedagogical model, the teacher is
the focal point of the educational process, making all the decisions about what
will be taught, when it will be taught, how it will be taught, and whether it has
been learned. This teacher-centered learning believes that learners are
dependent personalities, needing help from outside to make decisions, and the

teacher's experience and knowledge are the main sources of education.

The conventional pedagogical model that emerged in environments where
data were limited, teachers were among the few with access to knowledge,
and the main thrust of education was the passing of established bodies of
information from expert to novice. In this model, subject matter is organized
around content areas which society finds important for students to learn and is
referred to a subject-centered curriculum. Educational algorithms also lead
students along constrained paths through sequences of instruction, where the
learning goals have been set (often, we must admit, by other students
following the same social norms we describe) by teachers or other institutions,

rather than by students themselves. The basis of assessment lies upon how
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much have the students absorbed from the disseminated information and how
much from the content being delivered they can replicate.Although pedagogy
has been incredibly effective in many areas, and remains important in
delivering education, particularly in areas of basic learning and in cases where
learners have little other experience to inform their decisions about how they
learn, its attractivenes has also become apparent as a limitation. Such a
pedagogical model can create dependence instead of independence, emphasize
obedience instead of inventiveness, and reproduction instead of reflection. As
the world changes faster and faster, and the half-life of most facts continues to
go down, the memorization of particular pieces of content is becoming less
and less valuable, while the ability to keep learning and adjust to new

situations becomes more and more valuable.

When it came to educational philosophy, andragogy became one of the
greatest innovations in teaching, focusing on adult learners. In the 1960s and
1970s, Malcolm Knowles defined some assumptions that differentiate the
learning of adults from that of children. It views adults as being self-directed
and as having rich reservoirs of experience that is a resource for learning.
Their willingness to learn grows more mat in the direction of the
developmental tasks associated with their social roles, and time perspective
moves from distant to near transfer of learning to knowledge. But perhaps the
most important thing is that adults learn come from within rather than from
outside, and their motivation from subject-centered learns turn to problem-
centered learns.The concept of andragogy recognizes adults as self-directed
persons who can take part in planning and assessing their own learning. The
role of the teacher becomes less the “sage on the stage," and more the "guide
on the side," helping students learn instead of just help students learn content.
Learning activities are in a more experiential mode, drawing on the rich
resource of the learners experience. The learning environment stresses respect
for one-another, collaboration, and psychological safety over the
characteristics of authority and competition.Andragogy opened up some
critical practices that have transferred across the life span of education. The
need assessment requires the learners to participate and to determine what

they should learn. Collaborative planning allows learners to co-design their
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learning experiences. Experiential methods such as simulations, case studies,
and problem-solving tasks respect the experience of the learners and help in
the process of acquiring opinions. Learning contracts provide a formalized
agreement between the learner and facilitator that specifies objectives,
resources, strategies, and assessment criteria. Projects of self-directed learning
allow students to find topics of greater interest or pertinence to their situation.

But with the pace of change picking up speed and challenges becoming more
complex, even andragogy has its limits. Although it is really an important
milestone in the direction of learner independence, andragogy is still working
on rather a rigid infrastructure, and instructors keep a significantly high level
of power regarding how studying takes place. Learning needs assessment,
while collaborative, is still largely proscribed by institutional need and expert
opinion on what learners should know.Heutagogy is a term invented by
Stewart Hase and Chris Kenyon in 2000, and it is the next level of learning
theory, with the appropriate approach for a twenty-first century learning
environment. It comes from the Greek "heurisko™ which means "to find" or
"to discover,” putting emphasis on learning on one's own terms. Pedagogy is
teacher-centered and andragogy is learner-centered; heutagogy, in contrast, is
learning-centered, because it is concerned with developing the capabilities and
competencies needed to learn how to learn.The heutagogical approach
acknowledges that in an unpredictable world of VUCA (volatility,
uncertainty, complexity, and ambiguity), adapting, learning, and managing the
unpredictable obstacles become much more valuable than truly remembering
any content. Heutagogy is based around double-loop learning, learning not
only to solve problems but also to excavate the assumptions and frameworks
that define problems in the first place. The approach empowers self-efficacy
and self-regulated learning, where learners have the belief and the ability to
determine what their learning needs are, what learning strategies best suit their

needs, and where are they at in their learning progress.

In the heutagogical model, the learner is at the center, pacing their learning,
choosing how they learn, and even deciding on their own learning goals. This

practice appreciates that students, even when not an expert in an area, can
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identify what they do not understand and follow a pathway of learning that is
logical and appropriate for their circumstance. This moves the role of the
teacher or facilitator even further away from traditional ideas of instruction
and toward creating enabling conditions, providing resources, and supporting
learners developing metacognitive capacities.Heutagogy focuses on the
process of capability development, as opposed to competency development.
Competence is aimed at what a person can do in familiar contexts using
familiar processes, while capability includes the ability to work effectively in
new, unpredictable situations and to take effective action in largely
unprecedented conditions. It encompasses not just knowledge and skills, but
also creativity, values, self-efficacy, and the ability to utilize competencies in
novel and creative ways.Heutagogy includes a detailed set of principles
notably different from existing practices. Non-linear learning pathwaysPeople
do not learn linearly, moving sequentially through a pre-mapped path, but
instead may loop, spiral, or impede on tangential explorations while gaining
understanding. Assessment where the learner negotiates what will be assessed
and how is a great way to foster self-reflection and metacognitive awareness.
Flexible curriculum design offers frameworks or resources for content, but
allows substantial choiceand autonomy for learners in selecting content and

learning activities.

Thus, learning literacy emerges as a primary objective of the heutagogical
development. Literacy of a Learning includes Knowing how you learn, how to
choose and use different learning strategies in a given context, assessing the
quality and credibility of information sources, evaluating your learning, and
monitoring your performance. A time that is rife with information overload
and accelerated change, renders these meta-learning skillsets fundamental to
lifelong success. Heutagogy may be facilitated by technologies. Self-directed
learning is also supported by personal learning environments in which
learners curate their own resources and tools. Peer learning and learning
networks stretch beyond institutional limits through the power of social media
and online communities. Open educational resources give learners free access

to immense potential stores of knowledge without institutional gatekeeping.
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Analytics and adaptive systems will be able to give learners feedback and
guidance but will still have learner control of objectives and trajectory.This is
not a completely linear or exclusive relationship, however, between pedagogy,
andragogy, and heutagogy. Instead, these perspectives are just different
emphases that are appropriate to different contexts, learner characteristics, and
goals of education. Even in very self-directed learning, some degree of direct
instruction might be warranted whenever learners are stepping outside of their
experience in an unfamiliar domain. On the other end of the spectrum,
toddlers and preschoolers should also be given time to explore, wonder, and
discover independently.

The push for more learner-centered approaches, however, is part of a larger
movement at the social and epistemological levels. Theories of constructivist
and social constructivist learning suggest that knowledge is not passively
received by learners, but actively constructed. Learning is described by
connectivist theory as the building of networks of understanding rather than
the collection of discrete facts. These theoretical underpinnings also underlie
the gradual shift towards more learner-centered approaches that acknowledge
learning as a complex, dynamic process that happens in socio-technical
contexts.These are considerable, rather serious implications for educational
practice. To shift toward heutagogical approaches, a radical re-imagining at
institutional levels is required: structural change and re-visioning of
assessment and educator roles. Educational institutions that are built on
assumptions of universal curricula, pre-specified educational objectives, and
teacher-led teaching and learning will experience considerable challenges in
embracing authentic self-determined learning. Credentialing systems based on
standardized tests and degree classifications cannot be responsive to more

flexible learning pathways as well as individually determined learning goals.

Along with this, for learning and teaching in higher education, heutagogical
assessment practices emerge. Assessment in heutagogical settings isn't defined
by how well students meet specific criteria, the performance standards of
competency-based learning, but instead focuses on evidence of development

of capability to act with skill in diverse contexts, the learning processes used
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Educational 10 build this competence, and the metacognitive awareness demonstrated by

Technology  autonomous learners (Blaschke, 2012). Portfolio approaches, reflective
journals, and learner-generated evidence show learning in ways others than
standardized testing ever could. Peer assessment and self-assessment become
important parts of the equation whilst learners develop evaluative judgement,
which they will need to continue self-directed learning throughout their
lives.Heutagogy essentially changes the role of educators. Instead of being
authoritative figures that monopolize learning, educators become co-learners,
provocateurs who ask difficult questions, and designers of enabling
environments. They have to learn to be friends with the unknown and to let go
of control; feeling responsible for making an ecosystem for learning. This
involves highly developed teaching skills identifying potential in unlikely
people and places, providing just enough support without fostering
dependence and helping learners develop confidence and self-efficacy.

With the shift from pedagogy to heutagogy, we must also ask ourselves how
equitable and accessible these methods of education are. Although self-
directed learning can have great power to empower learners, they require a
decent amount of pre-existing development in metacognitive skills and self-
efficacy and learning literacy. Self—directed environments without appropriate
support may be more difficult for learners who have been systemically denied
a great education, have been conditioned to feel helpless, or do not have ways
of accessing resources. The challenge is to craft the pathways that build the
competencies we need for self-directed learning and yet not deluding
ourselves that all learners begin at the same starting line in terms of readiness
or resources.These new ways of learning will have a great effect on how we
work. With work being more knowledge-based and more fast-changing than
ever before, employees need capabilities to learn and adapt continuously. Any
organization that can provide today the room for heutagogical approaches
such that, a culture where workers are enabled to discover their own learning
needs and develop their own learning paths are very likely to create significant
competitive advantages. To embrace self-directed learning and capability
development, performance management systems, professional development

structures, and organizational cultures need to change.
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In the future, advances in artificial intelligence, immersive technologies, and
personalized learning systems will continue to transform how people learn.
The hope will be that technology can support real learner-centered goals
rather than just automating conventional instructional strategies. The best uses
of educational technology are ones that allow learners to exhibit agency, make
full use of the resources and connections available to them, and supplement
rather than supplant human judgment and creativity. Heutagogy, a concept that
has emerged from pedagogical developments, is a continuing evolution that
human beings are attempting to comprehend with their mind-set of learning,
knowledge, and education. Both have something to offer, and the future of
education is likely to be a careful blending of the approaches to suit different
contexts, purposes, and learners. In a world where adapting, thinking
critically, creating, and learning continuously has become the norm,
supporting human development and flourishing continues to hold true.

113
MATS Center for Distance and Online Education, MATS University

Teaching-
Learning
Process &
Technology



Educational
Technology

Unit 3.2: Technology-Mediated Learning

3.2.1Technology Mediated Learning

Teaching models act as conceptual frameworks or "blueprints” that direct the
development and implementation of instructional strategies. A teaching
model, according to Joyce and Weil, is a "plan or pattern” that outlines a
methodical approach to content presentation, learning activity organization,
and attaining targeted student outcomes. Every model outlines specific roles
for both teachers and students and is based on a logical set of presumptions
regarding the nature of learning.The focus (goals and desired learning
outcomes), syntax (step-by-step teaching procedures), social system (teacher
and student roles and interactions), support system (needed resources and
learning environment), and principles of reaction (teachers' responses to
students’ behaviors and learning needs) are all explicitly described by a
teaching model. The intended student behaviors and the circumstances in
which they are to occur are spelled out in detail in each model. Teaching
models are essentially an amalgam of theory and practice. Though they are
framed as prescriptive teaching tactics for the classroom, they are drawn from
educational research, with roots in behaviorism, cognitive science, humanistic

psychology, and related subjects.

Figure 3.2: Models of Teaching
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Joyce and Weil influenced the infusion of models of teaching into teacher
education by attempting to distill dozens of instructional approaches into four
general families or types, Information-Processing, Personal, Social
Interaction, and Behavioral models. (more) Each family represents a different
theory of learning, with varying emphases on learning outcomes. To
summarize, models of teaching provide teachers a systematic range of
strategies developed for particular types of learning objectives. Instead of just
a fly by method, they are research based frameworks that assists teachers plan
instruction in a sequential manner. blogspot. comsunithasusanbinu. blogspot.

com.

Information-Processing Models

Information-processing models focus on cognitive development and what
learners do with information . They base their work on cognitive psychology,
constructivist theory, and information-processing theory (Piaget, Ausubel,
Bruner) placing emphasis on students' processing, and how they learn to
perceive, organize and use knowledge. These are information-processing
models that are academic-discipline- and inquiry-oriented: they help the
learner perform the tasks of “managing information from the environment,
structuring information, detecting problems, forming concepts and solution,
and using verbal and non-verbal symbols”. In other words, they focus on
building the kinds of intellectual skills, concept attainment, inquiry, analysis
and synthesis, reasoning and problem-solving, that goes beyond memorizing
and regurgitating content. Examples of objectives may include some
combination of mastery of methods of inquiry, conceptual understanding of
content, and generic thinking skills (e.g., logical reasoning, critical thinking)
sunithasusanbinu. blogspot. com. At their core, information-processing
models show students strategies for making meaning from complicated
content (based on the classic ideas of Ausubel's advance organizers, Bruner's
concept attainment, and Piaget's stages of cognitive
development)sunithasusanbinu. blogspot. comsunithasusanbinu. blogspot.

com.
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Educationat  1His family had many of the pioneering educational psychologists and
Technology  theorists. Well known advocates of inductive models (with varying degrees of
advocacy) include Jerome Bruner (Concept Attainment Model), Hilda Taba
(Inductive Thinking Model), Richard Suchman (Inquiry Training Model),
Joseph Schwab (Biological Science Inquiry Model), David Ausubel (Advance
Organizer Model), and Jean Piaget (Cognitive Development Models).Each of
these five implemented strategies that would promote and work with the
higher-order thinking of their students. Example Bruner's model of concept
attainment teaches students to reason inductively by constructing definitions
based on examples and Ausubel's model of advance organizer teaches
students a general conceptual schema before instruction. They are models
often studied in cognitive psychology and instructional theory, and their
developers also built on concepts from cybernetics, information theory, and

problem-solving.

Figure 3.3: Advocates of Inductive Models
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Major Sub-models. Some notable sub-models in this family include:

e Concept Attainment Model (Bruner) — Learners compare examples and
non-examples to create a definition of a concept.

e Inductive Thinking Model (Taba) — Students formulate general rules or
principles based on guided inquiry (usually with data or cases included)

e Inquiry Training Model (Suchman)-Guided problem-solving, students
generate questions and hypotheses in response to puzzling issues.

e Biological Science Inquiry Model (Schwab) — Emphasizes the skills of
inquiry in science by immersing students in experiments and processing
the data.

e Advance Organizer Model (Ausubel) — Before delivering detailed
instruction, the teacher presents a general conceptual organizer that
conveys basic ideas into which the details can connect, allowing
students to learn complex material more meaningfully.

e Models focused on cognitive development (Piagetian) — The focus is on
fitting instruction to the developmental stage of all students (e.g. moving
from the concrete to the abstract) and using cognitive conflict as a means

of promoting their thinking.

All three of these models provide a workflow (syntax) for information
processing activities within classrooms: they introduce a problem or data,

have students sorting or categorizing, and using the new concepts.

Characteristics and Instructional Implications

Using information-processing models, instruction is almost always inquiry-
based and student-directed with the teacher giving some of the important
structure. Lessons focus on thinking: teachers might encourage students to
predict, notice patterns, or consider their reasoning. There is a social system of
the classroom that can go from working alone for the class time or in small-
groups, but it is set on cognitive tasks. These models actually "assist learners
build knowledge" and utilize the "intellectual aptitude” as the basis of
knowledge. sunithasusanbinu. blogspot. Teacher types range from initiator of

inquiry (e.g. asking difficult questions/scaffolding reasoning) to organizer
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(e.g. connecting new material with preexisting knowledge using organizers).
These instructional materials are concept maps, problem scenarios, case
studies or data sets, not rote drills. In such a class, focused on the Biological
Science Inquiry Model, students would be immersed in experiments and
analyzing data based on questions posed by the teacher, for example.Strengths
and Limitations.While the information-processing models are good at
encouraging deep understanding and transferable thinking skills. These
models promote higher-order cognitive skills and cognitive frameworks by
getting students to interactively form knowledge, jwix. blogspot.
comsunithasusanbinu. blogspot. com. Suggestions for these strategies include
because saying and writing it out will make a more stable, permanent concept
in your mind (i.e., when students listen and verbalize concepts in sequences of
their thought process such through cooperative inquiry tasks). Moreover, these
models are consistent with 21st century skills (critical thinking, problem
solving) and can be a source of motivations for those students who prefer

exploration.

But these models also have their own limitations. These typically demand
extra hours of classroom time while also requiring the highest levels of
student preparedness; students who are novices or younger than age may not
succeed without considerable scaffolding. This means that teachers will need
to be adept at discussing things and managing open-ended tasks. Pure inquiry
is not always possible due to information-heavy curricula or large classes.
Critics point to concerns that students make false inferences, or become
frustrated, if there is not sufficient scaffolding. Second, some content is less
suitable for inquiry (e.g., basic facts or procedural skills). Therefore,
information-processing models can be useful for teaching skills involving
intellectual processing, but require precise execution and careful consideration

of topic and learner level.

Practical Applications and Examples

In practice, toward implementing information-processing models, teachers
prepare activities that follow the model syntax. To illustrate this idea, a

teacher using the Concept Attainment Model may present students with
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several examples of a scientific concept and non-examples, and have them
deduce what the common characteristics are that define the concept. For
example, an Inductive Thinking Model lesson in math might give several
solved problems and ask students to formulate the pattern in a formula or rule.
For instance, a literature class would use Inquiry Training to prompt an
overarching question, helping students collect evidence from texts, link ideas
and offer novel interpretations. That would be a topic that commonly uses
advance organizers in lectures and readings: a social studies teacher might
introduce the basic principles of democracy (an organizer) before
investigating particular examples. In every example, the focus is on students

analyzing and making sense of information rather than passively receiving it.

Personal Models

Personal models (Also self-development, humanistic models), consider the
learner as a whole person with the feeling, values, and self-concept. Their core
premise is about personal development, self-reflection, and the emotional
elements of learning. In this type of models, content often ranks lower than
the feelings, attitudes, and goals of the student. Fundamentally this theory
builds on humanistic psychology (Carl Rogers, Abraham Maslow, etc.) and
counseling techniques and cognitive-developmental theory. Joyce and Weil
refer to this family as focusing “on the individual as the origin of learning
ideas” and highlight “self-actualization” and how every individual creates his
or her own reality. And the thing we must keep in view at all times in a truly
progressive democracy is the only thing that matters, helping learners become
whole, confident, self-directing human beings, in other words develop
“selthood”. In this aspect is Carl Roger, an important figure considering his
theory of person-centered (non-directive) learning, self-directed learning and
the relevance of empathy in education contributing to models of the Non-
Directive Teaching Model. Together, this group of theorists and practitioners
promoted approaches that are attentive to the learner's internal experience,

encourage creativity and often utilises therapeutic or experiential processes.
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Representative personal models include:

e Non-Directive (Student-Centered) Teaching Model (Rogers): A model in
which the teacher acts as a facilitator, all in the context of an empathic,
trustful environment, where students define their own learning goals and
reflect on their learning process.

e Synectics Teaching Model (William Gordon): Uses creative analogies,
metaphorical thought, and techniques of “making strange" to stimulate
figurative links between disparate elements, with ostensible goal of
unleashing the creativity of all students.

Structured activities and simulations increase students’ awareness of

themselves and others, often focusing on emotional or social development.

e Classroom Meeting Model (William Glasser):mDemocratic meetings of
students regarding classroom problems, feelings, and values; emphasizes
communication and shared responsibility among the members of the
classroom.

e Conceptual Systems (Personality) Model (David F. Hunt): Engages
students in building and testing systems of personal beliefs or values and
strives to maintain flexible integration of the students' concepts of self and

world.

These models all have a focus on student choice and engagement. A personal
model lesson might have a syntax of check-in circles, goal-setting for their

personal lives, self-evaluation, or creative expression of one form or another.
Characteristics and Instructional Implications

The social system of the classroom is essentially open and supportive of
personal models. Instead, the teacher acts as a facilitator, counselor or mentor,
and sometimes gives up all control over content or results. Students are
supposed to think about their own experiences, speak up, and help create the
learning environment. In a Classroom Meeting model, for example, students

may discuss feelings about school work, which ultimately builds trust and
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self-confidence, Journals, self-assessments, portfolios, or open-ended projects
that allow for self-expression, basically any instructional materials that might
include formative or summative assessments. Personal models aim to assist
the students in the process of "understanding themselves and their goals”,
along with strategies for self-education. They do not focus on content

coverage but rather on nurturance and personal significance.

Student motivation and the formation of a student identity can be influenced
by personal models that can have quite a powerful impact. Through enhanced
self-awareness and esteem, these models frequently promote intrinsic drive,
innovation, and interest. They learn how to set their own learning objectives,
develop openness to new experiences, and acquire interpersonal knowledge.
For example, when learners are a part of planning their objectives, ownership
of learning can be enhanced; when emotions are covered, anxiety can also be
reduced. Yes, supporters contend that developing the whole being is essential
for lifelong learning.However, personal models can be difficult to put into
practice in a standard classroom. In any given period of time, they may
address less academic content, and it is more difficult to measure how well
students learn. Such a teaching environment requires teachers to be not merely
comfortable with spontaneity but also good at group process and counseling
techniques. Critics also point out that too much focus on personal growth can
mean forgoing important academic skills, and that student-centered
approaches can fail if students are not interested or mature. Also, some subject
matter does not lend itself well to personal exploration (for example, the
multiplication tables are less prone to a discussion about feelings). So,
personal models build very good affective outcomes, but balance with other

methods may be necessary to ensure academic outcomes.

Practical Classroom Applications

Personal models are used in education programs, advisory periods, or as parts
of larger pedagogies. Career example: A math teacher, for instance, could
present a Non-Directive component by allowing students to select which
problems they want to work on or how to arrange their portfolio. An example

of Awareness Training in the classroom might be having an English teacher
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asking students to think about the connection between literature and their life
or values. Regularly scheduled Classroom Meetings Throughout the school
might be set up to discuss classroom climate issues or collectively problem
solve social issues (Glasser's Quality School concept). Synectics is sometimes
implemented in the creative arts classes either explicitly or in a more implicit
way that encourages students to move beyond conventional thought. In each
scenario, the teacher pivots away from the role of knowledge-deliverer into
that of an educational coach or co-learner, helping to guide the students on

their own personal journeys.

Social Interaction Models

Models of Social Interaction stress learning by way of collaboration and the
community. Such models are based on sociocultural theories (Vygotsky,
Dewey) and theories of group dynamics and regard education as a
fundamentally social process. Contemporary social models these authors
describe a social model as one that “comes from a conception of society,”
which emphasizes interpersonal relations and the building of a better society.
The main aim is that we teach students to work in unison, solve common
problems, and more about social responsibilities. They combine curriculum
with social challenges, solving problems together, and addressing values

(democracy, cooperation, citizenship).

Principles of experiential, democratic education which have been prominent in
the work of John Dewey, have been influential on Group-based learning
methods such as Group Investigation. One example from the Jurisprudential
Inquiry paradigm was Donald and James Shaver's adaptation of judicial
principles in legislative debate (in this case, classroom decision-making). The
use of role-playing as a pedagogical strategy can be situated in the wave of
late-20th-century educational reformers (e.g. Dorothy Heathcote Mantle of the
Expert, though not named). Models that emphasized group interactions were
also developed by practitioners like William Glasser (Choice Theory) and
Benjamin Cox (Social Simulation). Social models were distilled into
structured methods by contemporary cooperative learning experts (Johnson &

Johnson, Slavin).
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Important social models include: Teaching-
Learning

e Group Investigation Model: Small groups of students choose a topic, Tscrr?ﬁzfzg%
investigate it, plan projects, and share their findings, hence stimulating
research and collaboration (an adaptation of Dewey's progressive
inquiry.)

e Role-Playing:Learners take on the roles of historical figures,
stakeholders, or charactersto act out scenarios, putting them in the shoes
of others to understand social behavior and values (no one "developer" is
attributed, this model has roots in drama and social learning theory).

e Constitutional (Public Inquiry) Model: Class imitates a court-room or
legislative chamber; students debate and decide upon public policy
issues and learn the principles of argumentation and civic reasoning.

e Adjunct Model:Students as teachers (for example, older students
strengthening younger students) or as part of active simulations (for
example, students going to workplaces), linking the class to the people.

e Social Simulation Model:Complex simulations (aka. games) (e.g.
Model UN, historical reenactments) immerse students in reallife social
problems and social contexts, requiring the application of integrated
knowledge to develop ideas on resolving a crisis or addressing a social
issue.

e Social Inquiry Model: Focuses on researching and discussing social
problems endemic to the community (neighborhood studies, service

learning, etc.), and often overlaps with group investigation.

In both instances, the syntax is collaborative phases: grouping, task assembly,
group exploration, and a group output or presentation. In this, a social system
moves beyond the authority of the teacher; in a Group Investigation lesson,
for example, students choose research questions and set up roles, while the
teacher has a resource and coaching role.As a bonus, student performance can
even peak: research shows that peer led learning groups converse and teach
more among themselves have “learned and retained significantly more

information” than students in competitive or individual-focused environments.
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Similarly, social models provide additional scaffolding through peer
discussion that encourages elaboration and clarification of ideas, consistent
with Vygotsky's idea that talking about a problem helps to build thinking.
While PD may not be conducive to cooperative or deep learning, structures
that reward immediate, social, pleasure-enhancing feedback offer greater
learning appeal .

Nevertheless, social models present challenges. They take a long time to do
well, and need close training: inexperienced teachers can sometimes
experience them as if they are “losing control” of the room. If you do not
handle group work properly, students may be unevenly active or disengaged
and “social loafing” may occur . Evaluation is harder, because learning is
collective. Logistic problems also crop up (such as making groups that work
well together, managing noise levels, classroom space). Students who are used
to passive learning may be reluctant to take on active roles (McKeachie, 1990)
. If groups drift off topic, there is a danger that aspirational content could be
short-changed. Social interaction models are good at constructing
collaboration and deeper conceptual learning, but their success also relies on
effective teacher mediation and a conducive classroom culture, as a review

has shown.

Example of social models at play include:

e Clustering perform research on real world questions in small teams
(science fair projects, community surveys); final output is a group
presentation or report.

e Debates and Simulations: Classes structure formal debates on social issues
or simulate proceedings (Jurisprudential Model) to nurture reasoning and
communication.

e Peer Teaching: Older students teach younger ones (Laboratory Model) or
classmates teach parts of a lesson (reciprocal teaching in reading).

e Play-Acting: Students role-play journal entries, for example, ‘“Moot
Court” on a historical trial in history or literature classes to find different

points of view.
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e Students Working Together: Techniques such as jigsaw or learning circles
belong in this family, with each student becoming an “expert” on some

part of the content before teaching their peers.

In every case, the structure of the model is purposeful: for instance, in a class
on science, Group Investigation could include a number of topics subsumed
under the same model, with different groups investigating and then presenting
to the class, but with a shared planning approach and joint use.

Behavioral (Behavior Modification) Models

The behavioral models are based on behaviorist theories (Skinner, Thorndike,
Pavlov) that concentrate on measurable learning results. This type of model
assumes that learning is reflected in performance change among students,
which can be systematically evaluated and further reinforced. Joyce and Weil
call this family “behavior modification” models: They are derived from
attempts to construct optimal learning sequences through manipulation of
environmental contingencies. Behavioral models of learning are highly
pragmatic; although less concerned with intrinsic motivation, they promote
clearly articulated learning objectives (often at the skill or knowledge level),
sequenced instruction, and the systematic use of reinforcement (feedback,
rewards) to mold student performance. The teacher is primarily directive and
managerial: direct instruction is delivered, practice is monitored, and almost

instant feedback is provided.

The foundation of the behavioral tradition in education is B.F. Skinner,
especially because of his operant conditioning theory. His theories led to the
development of the Personalized System of Instruction (PSI) and Programmed
Instruction, which both prioritize self-paced learning, quick feedback, and
step-by-step instruction. Benjamin Bloom's Mastery Learning, which suggests
that students should master a unit at least 90% of the time before moving on to
the next, is another significant advancement within this paradigm. This
method is based on the idea that almost all students can reach high

comprehension levels given enough time, direction, and feedback.
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Siegfried Engelmann and others made additional contributions by creating
Direct Instruction programs that were marked by meticulously planned
lessons, prewritten teaching sequences, and quick instructional pacing to
optimize learning effectiveness. A family of pioneers, including B.F. Skinner,
Benjamin Bloom, Robert Mager, and Fred Keller, collectively fashioned these
methods. Their psychological theories and empirical studies laid the
groundwork for behavioral models of teaching and learning.

Figure 3.4: Behavioral Models

Common behavioral models include:

e Direct Instruction Model-Explicit, systematic, teacher-centered lessons

using scripted lessons, increasing the number of active student responses,
frequent practice, and immediate and authentic correction. (Many of the DI
curricula available commercially were developed by Englemann and his

associates.)
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e Contingency Management (Operant Conditioning) Model- Use of
reinforcements, token economies, and punishment systems to increase
desired behaviors (behavior modification classrooms and special
education) .

e Viable Analytic Storehouse- people are taught to self-track
reinforcement (a subclass of operant principles, with most control
over reinforcement eventually relinquished to the learner).

e Mastery Learning Model- Content is split into units in which students
must master the material (with reteaching as needed) before
proceeding, using a formative test to assess mastery before they
progress to ensure high rates of success (Bloom; following the logic
of Keller's PSI).

e Programmed Instruction Model- Step by step written or computer-
based materials (teaching machine) that require students to respond
before going to the next step (based on Skinner based teaching

machines).

All of these models employ an explicit model of support materials
(worksheets, computer programs, behavior charts) and a criterion-referenced

feedback system.

Explicit and teacher-centered, behavioral models Teaching is extremely
prescriptive focusing on practice and feedback. In most social contexts in the
classroom, the teacher is in charge: the teacher tells the students what to do,
tells them when to practice, rewards students and gives corrective feedback.
Direct Instruction lessons may involve a teacher explaining some concept,
calling on students to respond chorally or individually, and targeting
additional instruction towards students until everyone has mastered the
material, for example. They adapt stucture and pace to individual students.
The results from this approach are often high thanks to the fact that, according
to Joyce's descriptions of models, DI "creates and maintains motivation
through reinforcement and pacing” as well as DI being a "strong promoter of

learning, particularly for simple skills.
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For some outcomes these behavioral models have been well-validated. Effect
sizes for Direct Instruction: meta-analyses (e.g. Stockard et al., 2020) indicate
large positive effects: averaged effect sizes around d ~.6 or more accounting
for approximately 6-8% variance in achievement (a considerable proportion
in education). They consistently elevate the baseline of skill and guarantee
that almost every student can gain mastery of the content being taught. These
models are good for discrete skills (arithmetic, phonics, spelling) or sequential
content. They are also favorable to accountability systems and remedial
instruction because objectives and assessments are explicit. So, yeah, as one
scribd source states, “this method works good for student learning in reading
and math learning, particularly within the lower socio-economic status
students”.However, this approach can have disadvantages,they can be seen as
limited or even inflexible. They may emphasize measurable outcomes at
lower levels of cognition (memorization, rote and algorithmic skills),
forgetting about higher order thinking, creativity or learner control. There are
no doubt as DI can be described as “dogmatic, utilitarian, and authoritarian” —
rewarding correct answer and penalizing exploration, to make a few of DI
critics. In practice, such models can cause passive learning (students only
respond to questions with a prompt), and can easily omit other untested
behaviours or differences. Also, these models are so scripted that they can be
rigid: tailoring lessons to particular settings or answering novel student

queries can pose challenges.

When mastery of fundamentals is essential, teachers lean towards behavioral

models. Examples include:

e Teacher reads a script to follow a lesson using, where students are
expected to answer every question, lots of choral response and immediate
correction.

e Language Drill and Practice-Drills on vocabulary or a grammar topic,

with immediate feedback (e.g. “ping-pong” questioning, flashcards with
self-check)
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e Token Economies:Students earn tokens (stickers, points) for being on

task (Contingency Management Model), which they can exchange for

rewards in a classroom behavior management system.

e Self-Instruction: Students engage with programmed textbooks or

computer tutorials that present material in small steps, providing an

answer before continuing (Programmed Instruction)

e Mastery Projects: A math class can assign a quiz that determines

whether or not students can go on to the next unit (e.g. 90% to

proceed, 60% to receive focused re-teaching.

In each of these examples, the plan develops a specific set of skills to be

taught, in a specific order with criteria for correct performance. It highlights

generating standard outcomes through continued learning and repetition.

Comparison of Model Types

The four families of teaching models differ fundamentally in their educational

philosophy, focus, and methods. Table 1 below summarizes key contrasts and

overlaps:

Table 3.1: Comparison of key features of the four model types

Aspect | Information- Personal Social Behavioral
Processing Models Interaction Models
Models Models
Theore | Cognitive Humanistic Sociocultural Behaviorism
tical psychology and theory, social | (Skinner,
Base (Piaget, Bruner, | developmenta | psychology Thorndike)
Ausubel)sunithas | I psychology | (Dewey,
usanbinu.blogspot | (Rogers, Vygotsky)
.com Maslow)
Learni Mental processes: | Self- Collaboration, | Observable
ng concept learning, | awareness, communicatio | skills/knowle
Focus / | problem-solving, | personal n, social skills, | dge, mastery,
Goals reasoningsunithas | growth, citizenship performance,
usanbinu.blogspot | values, self-control
.com creativity
(Continued)
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Educational E? C'I:;atﬁlirr .| Facilitator/cou Eglclla:llntg:g':ioorr Director/control
Technology Teacher NQUITY. | hselor: _ .| ler; planner and
Role organizer  of empathetic ; coach i monitor of
learning arl'?ner group ractice
tasks P processes P
Active
Student thinker/inqu | Self-directed ;:r:)dllaborator Respondent to
Role irer; learner;  self- discussant: instruction;
constructs reflector ’ practices skills
peer-helper
knowledge
Inquiry,
glcl)S:é)g/iry, Self- Grou Lectures  with
Instructio | ma sp evaluation, ro'e(F:)ts practice, drills,
bs, open-ended PToJects, programmed
nal problem- Drojects role-plays, lessons
Methods basgd tasks creative d_ebates_, simulations
sunithasusan . simulations .
. exercises with feedback
binu.blogsp
ot.com
Concept Direct
cep Non-Directive | Group Instruction,
Attainment, L
(Rogers), Investigation | Mastery
Advance . p
Example - Synectics, , Role | Learning,
Organizer, . .
Models . Awareness Playing, Contingency
Inductive, o ; .
. Training, Jurisprudenti | Management,
Inquiry . -
L Meeting al Inquiry Programmed
Training -
Instruction
Promotes
deep .| Builds Enhances High
understandi RO .. . .
. motivation, communicati | achievement in
ng, critical If : basi fici
Strengths | thinking se —gst_eem, on, _rgtentlon, asics, e icient
' creativity; positive skills
autonomysu ; L
; . | learner attitudes, acquisition,
nithasusanbi
engagement teamwork clear structure
nu.blogspot.
com
Demands Time- Needs strong
high student [ intensive; less | teacher Often teacher-
Limitatio readiness content facilitation; centered; may
s and  time; | coverage; uneven neglect higher-
may  lack [ relies on | participation; | order thinking;
structure for | mature  self- | time- can be rigid
novices management consuming

As the table shows, Information-Processing and Social models share active

student engagement, but the former emphasizes individual cognition while the

latter emphasizes group processes. Personal models differ by centering on the

student’s self and emotional growth, a focus largely absent in the other

families. Behavioral models stand apart as the most teacher-directed and the

most explicitly goal-oriented (with narrow, observable objectives).
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Importantly, these models are not mutually exclusive: skilled teachers often
blend elements from multiple families depending on the lesson’s purpose. For
example, a science unit might use behavioral strategies for drill on
terminology, an information-processing inquiry for concept development, and
a social simulation to apply knowledge. By recognizing the different
philosophies, strengths, and contexts of each model, educators can adapt
their teaching to diverse learning goals.

3.2.2 TPACK (Technological Pedagogical Content Knowledge):
Framework and Application

The field of education has evolved immensely over the past few generations,
primarily because of the rapid advancement and adoption of technology in the
classroom. With schools everywhere adopting technology on everything from
tablets to e-learning, educators have the difficult job of having to adjust their
pedagogy, using technology, while continuing to focus on mastery of content.
In response to this challenge, there sophisticated frameworks have emerged to
assist teachers in the complex intersection of technology, pedagogy, and
content knowledge. Out of these frameworks, Technological Pedagogical
Content Knowledge (TPACK) model is one of the most influential and widely

adopted approaches for technology integration in education.

The TPACK framework is a major advance in our understanding of the
requisite knowledge bases for effective teaching in technology-laden
environments. It is an expansion of previously theoretical principles but
provides a framework to help educators, researchers, and policy makers view
technology-augmented instruction across the many dimensions in which it
occurs. The framework recognize that technology integration is much more
than simply adding a technology tool to the same old way of teaching, but
requires a sophisticated understanding of the interplay of technology,

pedagogy, and content knowledge in complex and dynamic ways.
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Figure 3.5: TPACK
Historical Development and Theoretical Foundations

TPACK exists within a rich theoretical tradition in education research, tracing
its origins to the seminal work of Lee Shulman in the 1980s. We once thought
about knowledge for teaching as if it were a kahn structure, separate elements
of content knowledge and of pedagogy; a two-dimensional model advocated
by Shulman who introduced the notion of Pedagogical Content Knowledge
(PCK) [8] and changed the way we think about what effective teaching cn be.
But Shulman claimed that teachers had a unique sort of knowledge, one that
he called pedagogical content knowledge:A special amalgam of content and
pedagogy. The knowledge of how particular topics, problems, or issues are
organized, represented, and adapted to the diverse interests and abilities of
learners or the teaching profession. That insight that teaching knowledge is
integrative rather than simply additive was radical and served as a cornerstone

for future work in the area.
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In the mid-2000s, Punya Mishra and Matthew Koehler built on Shulman's
PCK framework to develop the TPACK framework, claiming that the PCK
model needed to be broadened to include the increasing presence of
technology in educational environments. They recognized technology as a
shift, not simply as yet another tool that could be added to teachers' tool Kits.
Technology added an entirely new dimension of representation,
communication, and interaction that fundamentally changed the relationships
of the teacher, the student, and the content. The complexity of these
relationships made it difficult for many teachers to navigate their professional
and so Mishra and Koehler enlisted the concept of this complexity by
including a technological dimension as a third primary knowledge domain and
examining the interactions between the two other domains of pedagogy and
content knowledge, including technology.In addition to the various attempts
of other researchers to explore the intersection between technology and
pedagogy the development of TPACK was certainly informed by broader
educational theories and movements, including constructivism, social learning
theory, and the burgeoning literature on teacher professional development.
The framework is rooted in a constructivist epistemology that views
knowledge as a product that individuals construct through their own
experiences and built through their interactions with others. It also recognizes
the social dimensions of teaching and learning, factoring in the ways cultures,
institutions, and communities influence technology use in education. This
theoretical foundation shows the depth of the TPACK framework and its
relevance for educational theory and practice beyond information and

communication technology.
Core of TPACK Framework

TPACK contains not one, two, or three but seven different yet interrelated
knowledge domains representing different aspects of the knowledge needed
for the successful integration of Technology into teaching. It's necessary for
understanding the entirety of the framework and its usage, to break this down

into the parts that represent information and work together.
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Content Knowledge (CK) is the knowledge of the specific subject that
teachers must hold in the domain that they are teaching. This encompasses
knowledge of the fundamental facts, concepts, theories, and procedures in a
domain of ideas, as well as knowledge of the structures explaining how these
ideas connect and relate. For example, a mathematics teacher's content
knowledge would include knowledge of mathematical concepts, operations,
and problem-solving strategies. For a history teacher, it might include
chronologies, eras, causation, and historiographical techniques. The specific
depth and breadth of each teacher's content knowledge will depend on the
grade level(s) and subject area(s) that he or she teaches, but teachers of all
grade levels and disciplines must have an adequate mastery of their content
such that they can facilitate student learning through their content. Deep
understanding of content empowers teachers to decipher the main concepts
within a subject, uncover potential misunderstandings, and assess what

students need to know to learn new material.

Pedagogical Knowledge (PK): First, PK is the deep knowledge about the
processes and practices (methods) of teaching and learning. That includes
information like classroom management, lesson planning, assessment, and
understanding how Kkids learn. It just means how well do the teacher know the
various different instructional strategies such as cooperative learning, inquiry-
based learning, direct instruction, and differentiated instruction. It includes
knowing how to design and implement inclusive learning environments that
nurture diverse learners, how to motivate learners, and how to promote
meaningful engagement with content. Their pedagogical knowledge allows
teachers to modify the tips to suit different needs in the classroom, develop
effective learning activities designed to achieve learning objectives, and
devise assessments that ensure student understanding in several different
ways. Such knowledge is relatively domain-general, albeit with variation in

the domain-specific context in which it is applied.

Technological Knowledge (TK) covers information about both low-tech and
high-tech technologies including books, chalkboards, and more web-based

technologies such as computers, tablets, interactive whiteboards and
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applications. This knowledge includes how to use certain technologies, what
they can do, what they cannot do, and how to adapt to new technologies as
they appear. Technological knowledge is such that it gets outdated with time
as newer technologies are developed and existent other technologies get
modified periodically. In modern educational settings, technological
knowledge comprises not just basic understanding of productivity software
and communication tools, but also applications used for the creation of
content, learning management systems, and educational applications in other
content areas. While teachers do not need to master every technology, they
should be technologically-fluent enough to assess new tools; learn to use
technologies that apply to their domain; and troubleshoot any issues that

accompany the use of technology.

Pedagogicalcontentknowledge (PCK) is the blending of content and
pedagogy together which means that it is a type of knowledge that is
influenced by both pedagogy and content. This was originally a construct
developed by Shulman and is a key component of the TPACK framework.
Pedagogical content knowledge (PCK) concerns how particular aspects of
subject matter are organized, represented, and adapted to the diverse interests
and abilities of learners.Shulman further describes the role PCK plays in
teaching.PCK is the knowledge of the most useful or powerful forms of
representation for teaching specific content, the most powerful analogies and
examples for making content accessible, and the awareness of what makes
specific topics easy or difficult for learners. PCK Over the past three decades
or more, it has also been found that teachers with strong PCK know the most
effective teaching approaches given specific content, understand common
preconceptions and misconceptions that students have with certain topics, and
are able to craft instruction that considers what students already know and
what might be difficult for them. For example, a science teacher with rich
PCK knows that photosynthesis, as a topic, will be difficult for learners to
grasp due to the common misunderstanding (conception) that plants derive
their food from the soil instead of producing it by photosynthesis and can plan

instruction that will directly address these conceptions.
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Understanding how content and technology mutually shape and constrain each
other. (Technological Content Knowledge, TCK, (Mishra & Kohler, 2006))
Teachers who have high levels of TCK know that technology can change how
content is represented and explored. They know that the mere existence of
technology can transform what constitutes content, making certain nodes more
available and clearing up others. By enabling students to alter variables to see
result from elements of what they are learning that are impossible to
physically manipulate using traditional demonstrations, for instance in
teaching physics concept via computer simulations, these programs change the
landscape for how students can interact with physical principles. In the same
vein, digitals-toolk for Data analysis reimagine the ways in which students
can study statistical ideas by allowing them to manipulate large sets of data
that are not feasible to parse by hand. TCK is not only about knowing how
technology can serve content learning, but knowing how it will alter or restrict

the representation of that content.

TPK means knowledge about how teaching and learning can change when
particular technologies are used in particular ways. This entails the awareness
of both the pedagogical affordances and constraints of different technologies,
which tools will serve to support different instructional strategies, and how
technology use will influence classroom dynamics and student engagement.
TPK is a dimension of the TPACK framework that describes how teachers
with high levels of TPK know that technology is not pedagogically neutral,
but affects the interactions and activities that can take place in a learning
environment. A synchronous example would be collaborative online
documents, which offer new opportunities for peer-to-peer interaction and
peer-to-peer feedback that were not possible in paper-based assignments.
Likewise, data that is collected using learning analytics from educational
software affords a structure for formative assessment and adaptive instruction
that does not exist in traditional assessment approaches. This is why the T in
TPK means Teacher Knowledge, you need to understand the pedagogical

implications of the technology use across different content areas.
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At the hub of this wheel lies Technological Pedagogical Content Knowledge
(TPACK), the overlap of all three core types of knowledge. This type of
knowledge allows teachers to implement technology for content and
pedagogy. TPACK is not just knowledge about technology, pedagogy, and
content separately; rather, it pertains to a flexible, deep understanding. This
means being mindful of how, relative to the others, these domains are
intermixed, incorporating into our work the affordances and constraining by
result we know will come into play. TPACK grants empowered teachers the
ability to determine if using a technology is supporting a proper learning goal
of their content area or if changing their pedagogical approaches might lead to
the efficient use of such technology and the integration of their subject area
competencies with the technology skills, allowing students to acquire both
content area understanding and technology skills together. TPACK is
incredibly contextualized: it is different depending on grade level, subject,
institution, and group of students. It is not a static domain but an evolving

type of expertise that grows through experience and reflection.

TPACK for Practice in Education

The TPACK framework is used in educational contexts in various ways,
partly focusing on the technical aspect of guiding skill and tech instruction for
individual teachers, partly informing institutional technology integration
initiatives or being used as a foundation for all or part of teacher preparation
programs. Knowing how this framework works in practice is key to unlocking
its potential to enhance teaching and learning.Teachers with developed
TPACK make wise decisions in their classroom instruction about when, how
and why to incorporate technology. Instead of using technology for
technology's sake or because technology is available, these teachers
thoughtfully choose the particular technology that matches the learning goals,
the pedagogical practices, and the content being taught. A history teacher
covering WWII may have students visualize the chronology and relationships
of events through interactive timelines, engage with original research through
databases with primary sources, and even connect students with historians or

veterans through video conferencing. All of these examples of technology use
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are chosen to address specific goals for student learning, to fit inquiry-based
approaches to teaching which are appropriate to the discipline of history, and
to help students learn about history in ways that could not be done as

effectively or at all, without the use of the technology.

The TPACK framework also has implications for lesson planning and
curriculum design processes. Those with TPACK understand that the first step
of planning instruction is to identify what students should learn within a given
content area and to consider the pedagogical strategies that work best to meet
those objectives. Then they carefully place technology exactly where it can
worst enhance or even transform the learning, using technology. It requires
deeply interrogating critical questions such as what do students need to learn,
what pedagogical approaches will best allow for that learning, how
technology may enhance or extend those pedagogical approaches, and what
opportunities may new technology provide for learning that were not
previously possible. This requires reflection on how best to integrate
technology into learning, since planning that doesn't consider these important
factors can lead to shallow integration devoid of meaningful learning.In terms
of assessment and evaluation, the TPACK framework guides what teachers
assess of student learning and how they may evaluate whether or not their
efforts to integrate technology are effective. TPACK teachers know that
technology can facilitate different assessment methods, including formative
assessment via real-time response systems and authentic assessment with
digital portfolios. They understand that technology changes what is assessable
and how assessment information can be collected, analyzed, and applied to
instructional practice. In addition, the TPACK framework provides a tool for
reflection and evaluation for teachers, whereby they can examine their own
practices and determine if their current integration of technology is used in a
way that enhances the PEDAGOGY and CONTENT learning, offering insight

into their own development within the TPACK framework.

Professional development is yet another area where TPACK has been applied.
TPACK-aligned professional development programs provide effective teacher

training, but not the kind that simply teaches technology by teaching teachers
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how to use particular tools. Rather than seeing technology as a new tool to
deliver the same old content, maybe these programs will help teachers see
where technology, pedagogy, and content knowledge intersect and offer
opportunities for teachers to explore where those intersections lie in their own
content areas and grade levels. This may include co-designing lessons where
teachers develop, share, and implement lessons that integrate content-specific
pedagogy with technology, case studies of successful technology integration
in similar contexts, or some action research that teachers carry out when
implementing technology-supported lessons in their own classrooms.
Professional development based on TPACK recognizes that mastery of the
integration of technology takes time, and that such mastery depends on

ongoing access to experimentation and opportunities to reflect.

Then there is the broader implication around teacher preparation/education
programs that the TPACK framework lends itself to. Pre-service teachers
indeed must be given the opportunity to develop TPACK before they enter the
classroom, but this Tat may not happen through discrete courses on content,
pedagogy, or technology courses. Rather than focus on TPACK coursework,
teacher preparation programs increasingly try to weave TPACK development
across the curriculum, modeling effective technology integration in methods
courses, requiring technology integration in field experiences and student
teaching, and providing opportunities for pre-service teachers to reflect on the
relationships among technology, pedagogy, and content knowledge. In some
programs, pre-service teachers are required to struggle with the interaction of
these three knowledge domains (technological, pedagogical and content)
through learning-by-design approaches by developing technology-enhanced
learning materials. Such experiences prepare pre-service teachers with both
the understandings and the dispositions to successfully incorporate technology

into their future practice.

Obstacles and TPACK Implementation Issues

Despite the powerful insights that the TPACK framework offers into the

complexity of technology integration for teaching and learning, implementing
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it in practice is not without challenges. Awareness of these challenges is key
to a realistic and practical use of the framework in practice.This has one major
challenge around the complexity of the framework in itself. This multi-
dimensional model does not lend itself to easy practicalisation by teachers due
to its interplay of seven knowledge domains. How the different knowledge
domains interact may also not be clear: teachers may find it hard to see where
or how to delineate the domains. Part of this complexity leads to the
framework often feeling abstract or out of reach, especially for some teachers
who are only beginning to consider their knowledge in this analytical manner.
To really tackle this challenge necessitates more deliberate scaffolding when
introducing the framework, employing concrete examples from teachers' own

contexts, and allowing for guided application and reflection.

Another challenge stems from the dynamic and contextual nature of TPACK.
TPACK is not something that can be learnt once and applied across all
subjects and contexts of interest. Rather it is determined by different factors
(content area, grade level, student population, institutional context, and
technology availability). So effective TPACK for elementary mathematics is
almost nothing like effective TPACK for high school literature or middle
school science. TPACK, meanwhile, needs also to adapt as technologies
adapt, as research into pedagogy better develops, and as standards and
curricular priorities shift. Implying an ongoing process of development that
demands constant learning and adjustment, this dynamic nature of TPACK
development can be overwhelming for teachers who already have countless
other professional responsibilities.Although beneficial to scholars and
practitioners alike, measuring and assessing TPACK has long been a
challenge for researchers. Because TPACK is integrative and contextual rather
than more discrete or easily described forms of knowledge or skill,
particularly the kind of seat-test knowledge that is assessed through traditional
measures, it represents a special challenge. The most common way that
TPACK has been assessed to date is through self-report surveys that ask
teachers to assess their own knowledge, but this represents their perceptions of
their knowledge and is not necessarily related to actual TPACK or the ability

for teachers to apply that knowledge in practice. Better measures are
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performance assessments that assess how teachers actually integrate
technology in their classrooms, but these can be expensive to implement.
There are few, if any, validated, user-friendly tools available to assess the
effectiveness of TPACK-based professional development, or to measure the
development of teachers' TPACK over time.

The availability of relevant technological resources and support is a real
hurdle to the effective implementation of TPACK. TPACK development and
enactment requires access to different types of technologies, adequate
infrastructure for their effective use, and support in using such technologies.
In contexts with restricted, antiquated, or unreliable technology access,
teachers cannot build and show TPACK regardless of the degree to which
their knowledge and skills allow. Adequate technical support can also be one
of inhibitors against technology integration even though teachers may have
high levels of TPACK since teachers are not likely to use technology unless
they derive confidence from the assurances that technical problems will be
solved within a time frame that meets classroom needs. Mitigating these
resource challenges requires institutional commitment to providing sufficient
technology infrastructure and support services. TPACK in Relation to
Educational Outcomes Though the framework does inform us of the kinds of
knowledge that are necessary in integrating technology, the relationship
between teacher TPACK and the student learning outcome is not direct or
simple. TPACK, or the Technological Pedagogical Content Knowledge, is not
enough when it comes to improving student learning with technology. Aspects
like student engagement, access to technology at home, curriculum design,
and assessment methods also play a role into whether technology integration
leads to improved learning. The relationship between teacher TPACK and
student outcomes has been the focus of a growing body of research but mixed
relationship indicates that further studies are needed to effectively use TPACK

development for improving quality education.

Future Directions and Emerging Perspectives

Theoretical and practical knowledge of educational technology and how

people learn and teach is evolving rapidly, and as this evolution occurs, as it
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Should, the TPACK framework itself, the concept that contributed to its
development, and the emergent properties of this system continue to grow,
develop, and expand. There is growing awareness of the present need for
TPACK as a theoretical framework and a practical tool for educational
enhancement and these are changing trends and perspectives, calling TPACK
into the future that could be addressed in the forthcoming global. The fast-
paced development of machine learning, VR and AR, and other technologies
not yet classified offers both promise and peril for the TPACK framework.
Such technologies open up new forms of content representation, student
engagement, and learning support but also necessitate broadened
technological awareness and new pedagogical perspectives regarding their
integration. Some argue that the technological knowledge aspect of TPACK
should be reconceptualised as including computational thinking, digital
literacy, and awareness of how algorithms and Al shape information and
interaction. Some argue, instead, that technologies on the horizon will reshape
teaching and learning so fundamentally that the framework itself will need to

change to reflect new knowledge and new ways of engaging.

A growing focus on equity and social justice in technology integration has
prompted calls for an expanded TPACK that more explicitly addresses issues
of access, representation, and empowerment. Others have conceptualized
things like transformative TPACK or culturally responsive TPACK,
recognizing that the use of technology should be more than just a vehicle for
the same instruction, but rather it should also be about equity, empowerment,
and amplifying the voices of the marginalised and pushing against authority.
Those perspectives both acknowledge that integrating technology is not
neutral and occurs in social and cultural inequities and that teachers also need
knowledge and dispositions to use the technology to advance rather than
diminish educational justice. The COVID-19 pandemic may have expedited
the process of technology uptake and its necessity within education, but this
sudden shift in teaching pedagogy has also highlighted how critical the
pedagogical content knowledge of technology, known as TPACK (Koehler
and Mishra, 2009), is to delivery, as well as the absence of many teachers

acquiring TPACK development. Transitioning to remote and hybrid learning
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quickly illuminated the fact that many teachers did not possess the TPACK
needed to utilize the technology to the degree that was now necessary and no
longer optional. The experience has resulted in; renewed interest in TPACK in
teacher preparation and professional development, with a greater focus on
developing teacher capability to use technology in flexible ways across
different contexts and modalities. The experience of the pandemic has also
pointed to the need for TPACK not just at the level of individual teachers, but
at the level of institutions and systems, to know how to integrate technology at
scale.

TPACK is more commonly being implemented interdisciplinary in both the
classroom and out on the other side of things. Although the framework was
originally designed for use in educational settings, the same ideas have been
studied in professions like healthcare, business, and design. These cross-
domain perspectives provide valuable insights for understanding TPACK in
education, including the emphasis on user experience design principles,
systems thinking approaches, or change management strategies. And even in
education, researchers are beginning to explore how TPACK relates to other
frameworks and competencies, including twenty-first-century skills, digital
citizenship, and media literacy.If you have ever taught or contemplated
methods of education via technology the TPACK framework is still an
essential framework for technology integration. That realization helps to
provide a more sophisticated frame for understanding teaching practice in
technology-rich contexts with its understanding of the interrelationships
between technology, pedagogy and content knowledge. Although significant
challenges remain in using and measuring TPACK, the framework has been a
helpful compass for teachers, teacher educators, and researchers facing this
brave new world of technology-enhanced education. As technology keeps
changing and as we also discover more about what makes for good and
effective teaching, the TPACK framework will naturally keep evolving, but it
will be a timeless framework for working on quality and equity of education

in the increasingly digital world.
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3.2.3 M-Learning (Mobile Learning)

M-learning, short for mobile learning, is a new way of learning that uses
mobile devices and wireless technologies to reach learners wherever they are
and whenever they want. This pedagogical paradigm materialized over time as
the natural progression of e-learning, to bring education to the masses
anywhere other than the realm of a classroom or a desktop computer. The use
of mobile devices have caused m-learning to evolve from a new idea into a
necessary element of modern educational systems as their ubiquity in today

society.

Figure 3.6: M-Learning (Mobile Learning)
Concept of M-Learning

M-learning refers to mobile or handheld devices (smartphones, tablets,
personal digital assistants (PDA), e-readers...that allow students to access
educational content, interact with the learning materials, and engage in
educational activities. The most basic difference between m-learning and e-
learning is that m-learning gives learners the mobility and portability they

cannot get from e-learning because of the use of mobile devices. Unlike e-

144
MATS Center for Distance and Online Education, MATS University



learning, which confines the learner in front of a computer workstation, m-
learning sets no context for the learning; learning can take place while
traveling, in a coffee shop, during a train ride, and so on.M-learning is based
on a few fundamental ideas that set it apart from more traditional approaches
to learning. The first principle is ubiquitous access, which means learners
should be able to access content whenever inspiration strikes or whenever
they have time. This fluidity shifts the way learners interact with their learning
materials, seamlessly integrating learning into their daily lives rather than
separate blocks of scheduled activity.

Personalization is another important feature of m-learning. The mobile device
is, of course, a personalized technology, the only constant in a user-day that
also opens up possibilities for very personalized}) learning. It allows for
personalized content, pace, and style blended learning material, as well as new
education apps, which learn real-time user behavior and performance stats and
adjust educational experiences accordingly. It also encompasses the ways in
which students are assessed and given feedback, as well as the directions that
their learning paths take.Another hallmark of m-learning is its contextuality.
Mobile devices with location services, cameras, and sensors can support
context-aware learning that adapts to the learner's physical environment. By
enabling situated learning experiences where educational content relates to a
learner's immediate physical context, this capability helps make abstract
concepts more tangible and relevant.lt shifts the focus not only to
collaborative and social learning opportunities as well. Mobile learning
supports learning from and with other people (peers, instructors, experts, etc.)
wherever one is and even if many miles apart and gives the opportunity to
constant connectivity. Mobile platforms facilitate social learning opportunities
through discussion forums, group projects, and peer feedback, allowing for

communities of practice and collaborative knowledge construction.

Microlearning is synonymously connected to m-learning, acknowledging that
mobile learning sessions are typically short and specific in nature as compared
to traditional learning experiences. Content comes in bite-sized modules that

can be consumed quickly and broken up due to the interruptions typical of
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mobile, yet still be effective. This strategy is supported by cognitive science
research indicating that spaced-out repetition over time enhances long-term

retention better than cramming.

Applications of M-Learning

M-learning is used in nearly every area of education, as well as in professional
fields—making it a particularly versatile and adaptive form of learning. M-
learning has been incorporated into the curricula for formal education from
primary schools through higher education institutions. Through mobile
devices, students access course content, submit assignments, engage in
discussions, and get immediate feedback from instructors. These apps are
supplemental, interactive simulations, educational games, and multimedia
content that complement textbook learning.Of all the application areas for m-
learning, language learning has been one of the most successful. Duolingo,
Babbel, Rosetta Stones and other apps have changed how we learn by offering
gamified educational experiences that can be accessed at any time. Using
spaced repetition algorithms, pronunciation evaluation, and conversational
practice, these apps allow for language learning in real, real-life situations.
Vocabulary can be practiced in short spurts during the free moments of the
day, turning wasted time into moments of learning.M-learning has become an
inseparable part of the professional development and corporate training to
keep the workforce skills up to date in these fast changing industries. Mobile
learning is often used by organizations to train their far flung employees on
compliance, product knowledge, and skill development initiatives. Sales reps
can access product information and training modules while in the field,
healthcare professionals can review procedural guidelines right at the point of
care, and technical staff can gain access to troubleshooting resources right

next to the equipment.

Especially medical education and healthcare training use m-learning apps.
Mobile devices access clinical decision support tools, drug reference
databases, and even anatomical atlases by medical students and practitioners.
Learners can practice diagnostic reasoning and procedural skills in safe virtual

environments through simulation applications. M-health supports professional
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and continuing medical education credits that can be gained via mobile
platforms, facilitating the growth of busy healthcare providers.M-learning has
impacted social life significantly when applied in literacy and basic education
in developing regions. Open up Learning devices access in regions that do not
use framework for traditional infrastructure. Amid the wide scale adoption of
mobile phones even in low resource settings, organizations have developed
mobile-based literacy programs for adult learners. Thus these initiatives are
proof that m-learning boils down to bridging theory, practice, the access gap
and social equity.In informal learning, mobile learning applications can be
used to facilitate personal interest exploration and lifelong learning pursuits.
Course providers such as Khan Academy, Coursera, edX, and mobile—
accessed educational content allows for the acquisition of knowledge and
skills which may or may not be part of the formal educational requirement.
Mobile applications teach hobbyists how to take photos, cook meals, play
instruments, and an infinite variety of other skills, democratizing expert

guidance.

Mobile learning the m-learning has evolved and it makes more cultural
heritage museum adopt it to enhance their visitors experiences like mobile
guides, augmented reality applications, and interactive exhibits using their
personal devices. Combined rich context, multimedia content, and
personalized tours based on visitor interest and preference information.
Mobile technology facilitates virtual field trips, where students can visit
remote places and time periods without ever leaving the classroom.According
to the m-learning applications transformation assessment and evaluation have
undergone transformation. Mobile Devices Allow for Diverse Assessment
Types Such as Quizzes, Polls, Surveys, and Performance-Based Assessments
Providing prompt feedback also allows learners to be aware of their
knowledge black spots and facilitates their ability to reformulate study
strategies. Formative assessment occurs with greater frequency and minimal
disruption to class, offering real-time insights into how well students are

grasping the material without interrupting the flow of teaching.
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M-learning technology has found useful practice in special education. For
learners with different kinds of disabilities, they are beneficial by means of
offering customizable interfaces, text-to-speech capabilities, specialist
applications, etc. Audio-described material for the blind, videotapes with
captions for hearing-impaired students, and transcoded simplified interfaces,
customized visual supports for cognitively challenged learners, and so
forth.Professional certification and continuing education programs are
remaining relevant in a fast-changing workforce world by moving to m-
learning platforms to serve working professionals who find it challenging to
fit educational requirements into career responsibilities. Mobile fits into their
rigid lives, allowing accountants, attorneys, and engineers to complete their
required continuing education units while receiving documentation of
completion for state and local regulatory agencies.The second vertical for m-
learning application is emergency response and crisis training. In cases of
emergency, people need to access important information more quickly, m-
Learning is a solution to ensure that your personnel can access what they need
in a very short time. Mobile media enables first responders to prepare for
protocols and analysis, maps and layouts of buildings, and updates that unfold
while emergency responders are in the process of responding. This just-in-
time learning gets the right information when it matters most and literally can

save lives.

3.2.4 Learning Management Systems (LMS)

Learning Management Systems are holistic softwares that can manage
learning processes like planning, implementing and assessment of learning
processes. Today, these systems form the backbone of the modern educational
technology infrastructure, serving schools from primary through university,
corporate training departments and professional development organizations.
An LMS makes available a single, all in one solution for managing every
aspect of the learning experience, such as content delivery, managing learners,

administering assessments, and tracking performance data.
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Features of Learning Management Systems

Modern-day LMS have many and more features and it is multi-faceted to meet
the urgent needs of all educational stakeholders. These characteristics of LMS
help you realize how both teaching and learning can take place effectively and
efficiently using digital platforms.Content management is one of the key
functionalities of any learning management system. Such systems offer
powerful capabilities for structuring, storing and distributing content in a
range of formats, including text documents, presentations, video, audio, and
interactive multimedia. Courses, modules, lessons, and activities allow
instructors to organize content into logical hierarchies. Material updates can
be managed with version control and content libraries allow material to be
reused in other courses or offerings. Another important functionality present
in modern LMS platforms is the support for content standards like SCORM
(Sharable Content Object Reference Model) and AICC (Aviation Industry
Computer-Based Training Committee) which ensure that content developed in
external authoring tools will be able to work with the LMS.The user
management functionality of an LMS resolves the administrative complexities
of educational institutes. This includes user registration, authentication, and
authorization systems to control access to resources (e.g., based on roles and
permissions). Admins can mass enroll users to courses, assign instructors and
manage users through groups or cohorts. Users can manage their profiles to
keep their personal details, learning preferences, and even progress records.
Multi-sign on integration with institutional identity management systems
enables ease of access while regaining the security compromised by opening

up access to the journal contents.

Assessment and evaluation tools are an essential component of LMS
functionality, allowing for different types of feedback and assessments of the
learner. Quiz and test creation tools allow for a variety of question types, such
as multiple-choice, true/false, short answer, essay, matching, and ordering
questions. Automated grading plays an essential role in decreasing the
workload of instructors in case of objective question types while ensuring

consistency and timeliness in feedback. Rubrics to help with the organized
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assessment of the more complex assignments and projects. Gradebook
functionalities include aggregate assessment results, weighted score
calculations and performance results. Assignment submission also creates a
seamless upload of work within the system, while integrated features like
plagiarism detection and version tracking support learner integrity.Learning
Management Systems enable very effective communication and collaboration
features, facilitating the interaction between students, as well as between
students and an instructor. Asynchronously, discussion forums typically create
spaces for threaded conversations allowing participants to engage in dialogue,
share resources, and co-construct knowledge. Synchronous communication
via instant messaging, video conferencing, and virtual classrooms allow for
instant interaction even with a geographical separation. A standardized
announcement system will make sure that everybody who needs to hear a
particular piece of information, receives it. Integration with email is the fact
that it remains within the LMS environment. Collaboration Workspaces (for
group projects along with the shared documents, wikis, and project

management tools)

Track and report progress Tracking and reporting progress allows to see how
engaged and successful the learner is. Data regarding their activity as learners,
time on task, access patterns to content and performance on assessments are
all displayed through learning analytics dashboards. Completion tracking is a
feature that helps track if your learners have opened mandatory learning
materials and completed course requirements. Competency mapping links
learning resources to specific competencies, showing how you build mastery.
By uncovering the patterns that indicate a learner is likely to fall behind,
predictive analytics can be used to flag students so that appropriate
interventions can be taken. Reports for individual learners, different courses,
or entire divisions can be run to enable educators and administrators to use
data to make informed decisions.Personalization and adaptive learning
features support customized learning experiences shaped by individual needs.
Learning paths can be created for various entry points, pacing options, or
goals. Adaptive learning, technologies that adjust course difficulty or

sequencing based upon learner performance and mastery of demonstrated
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concepts. Personalized recommendations refer to resources or activities that
are based on our individual interests or gaps in our knowledge. For example,
differentiated instruction can provide different forms of media for content,

scaffolding, or enrichment by learner characteristics.

As learners have come to expect the ability to access content from any device
they own, mobile access is now essential. It is the creation of any LMS which
will automatically adapt its interface on all screen sizes and orientations, be it
landscape or portrait. Mobile apps (native mobile applications) are optimized
for smartphones and tablets, typically featuring offline access functionality
that syncs when the device has connectivity again. Content formats suitable
for mobile give content that can be read in a smaller area without decreased
functionality or readability.Integration Capabilities, it means learning
management system must be able to integrate well with other educational
technologies and institution systems. Application programming interfaces
(APIs) are now available options for exchanging data with student
information systems, library systems, video platforms, and specialized
educational applications. Speaking of external tools, Learning Tools
Interoperability (LTI) standards enable the seamless integration of external
tools into the LMS environment. SSO protocols lower the friction when
authenticating to integrated resources. With data integration, the system
maintains the accuracy of the records, school enrollments, and performance

data of students across the systems.

Accessibility: LMS platforms should also have features that support learners
with disabilities through compliance with WCAG (Web Content Accessibility
Guidelines) and Section 508. They include keyboard navigable, screen reader
support, images with alternative text, videos with captions, text that can be
resized or contrast ratios that can be adjusted and interoperability with
assistive technologies. Accessibility checkers allow content creators to
discover and correct accessibility barriers in course materials.Due to this, a
number of todays LMS platforms are turning to elements of gamification to
create engagement within their LMS. In gamification, things such as points,

badges, and leaderboards reward achievement and progress points.
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Completion status feedback, Progress bars Having lockable content gives a
sense of progression and exploration. Importantly, instead of tedious
assignments, the learning activities are presented as challenges and quests.
These game-based features appeal to intrinsic and extrinsic motivators and
turn learning into a source of entertainment.Security and privacy aspects
safeguard sensitive educational data, ensuring compliance with regulations
including FERPA (Family Educational Rights and Privacy Act) and GDPR
(General Data Protection Regulation). Encryption of data protects data that is
both being transmitted and kept somewhere. ACs are role-based which means
only the authorised users can see the data. Audit LogsAudit logs are the record
of system access and changes to it used for accountability and investigation
traceability. Backup and disaster recovery systems maintain data availability
and resiliency Privacy settings enable a user’s entries and actions to be seen

by a limited number of people.

Usage of Learning Management Systems

Learning management systems are used in a variety of educational contexts,
with each type using the technology to meet unique instructional and
administrative requirements. Today, LMS platforms are nearly ubiquitous in
higher education institutions, and they housed the digital home for course
delivery. Those systems are used by professors to send out syllabi, post
lecture notes and readings, create discussion forums, post quizzes and exams,
and handle grades. For example, students use the interface of a LMS to view
course content, upload work, contribute to online discussions, and check their
own progress. LMS use and acceptance skyrocketed during the COVID-19
pandemic, as many institutions transitioned entire curriculums online and

utilized these systems as the primary delivery method.

One of the best ways that LMSs can be used is within a blended learning
model that combines in-class learning and online learning via an LMS. With
this method, the LMS allows learning to step outside the classroom, with
materials to prepare for class, reinforce afterwards and facilitate ongoing
learning between class sessions. LMS-based flipped classroom strategies use

LMS platforms to push instructional content out as homework and capitalize
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on synchronous class time to engage in active learning, discussions and
problem solving. In this regard, the LMS provides the organizational structure
that connects face-to-face and online experiences into a seamless
experience.LMS platforms are used to provide, host, and support fully online
courses and degree programs. These systems are employed by distance
education institutions for developing complete learning environments that are
modelled after or exceed the capabilities and features of traditional
classrooms. Asynchronous online courses enable students to move through the
material in the allotted timeframes at their own pace, making it easier to cater
to work schedules and other commitments. Expressed through integrated
video conferencing tools they facilitate a real-time component of human
interaction and needs-based community. An LMS handles all of the intricate
logistics for the delivery of online education, from enrolling students, to
giving students access to content, to administering assessments, and

authenticating the earning of credentials.

LMS platforms are used by corporate training departments to provide
compliance training, onboarding, product training, and professional
development to employees. In most of the regulated industries like healthcare,
finance, and manufacturing, LMS platforms are very useful because they track
completion and show regulatory compliance. Skills gap analysis also
identifies organizational training needs whereas reporting dashboards enable
greater visibility into workforce development initiatives for leadership. LMS
platforms provide the scalability needed for large organizations to deliver
consistent training to thousands of employees located across multiple
locations while minimizing the costs associated with instructor-led
training.LMSs power accreditation providers and continuing education
providers to offer accredited learning experiences to professionals needing to
maintain credential status. These systems take care of the administrative
burdens of tracking CEUs (continuing education units), issuing certificates of
completion, and reporting to regulators. Its ability to reach markets beyond
geographical areas together with the builtin assessment features in online

delivery meeting accreditation standards in learning outcomes.
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LMS platforms have been gradually folded into K-12 education (although the
degree of implementation in K-12 settings varies by grade level and
educational philosophy). Although secondary schools may adopt these LMS
usage patterns mirroring higher education, elementary schools may only
expose children to a more limited feature set appropriate to their
developmental level. K-12 LMS implementations feature parent portals that
allow families to view student progress and upcoming assignments, as well as
teacher communications to reinforce school-home collaboration. LMS usage
incorporates online safety and digital citizenship education, providing students
important preparation for responsible technology usage.LMS platforms are
also utilized by professional associations and membership organizations to
offer high-value educational content to their constituents. Course, webinars,
and resources in members-only sections build organizational value
propositions and fosters community. Practitioners can share knowledge and
networks in discussion forums created in the LMS. Badges for course
completions, for example, are gamification features that help drive
engagement while also providing a visible display of commitment to the

profession.

Government agencies, non-profit organizations, etc uses LMS platforms in
citizen education programs, public health campaigns or community
development programs. The scale of LMS technology, combined with the
ability to deliver free or low cost educational content, means that LMS
technology is a powerful tool for meeting social needs. Some public libraries
have provided patrons with access to an LMS, connecting community
members with opportunities for lifelong learning and workforce development
that they might not have otherwise had access to.By analyzing LMS usage
data, we contribute to academic research on teaching and learning,
characterizing not only learner behaviors and engagement patterns, but also
pedagogical effectiveness. These LMS interactions provide learning analytics
that are being used as evidence to enhance the design of the course itself.
Within the LMS, we can carry out the A/B testing of alternative content
presentations or activity sequences and gather hard data on which is most

effective. LMS interactions are digital, which provides us with enriched
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datasets for educational research but instigates critical issues about the type of
privacy and ethical questions we must address with this educational data.

3.2.5 Computer Assisted Learning (CAL)

Computer Assisted Learning (commonly known as CAL) is a general term for
computerized educational methods, which will facilitate, augment, or support
human learning process. This paradigm includes any policy, pedagogical
model, software tool, or technology system that is intended to improve the
learning process by making it better, more efficient, more engaging (and
maybe more fun), or more accessible. The progress of CAL from its mid-
twentieth century beginnings as simple drill-and-practice programs to today's
adaptive learning system, powered by artificial intelligence and multimedia
capabilities, has been amazing.

Figure 3.7: Computer Assisted Learning (CAL)

Concept of Computer Assisted Learning

The basic idea behind computer assisted learning is that computers can be
very good adjuncts to human instruction but not replacements for teachers.

Under CAL, the computer is viewed as an instructional medium for content
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presentation, practice, feedback, and user control, adjusting to individual
learner needs. It appreciates the notion that computers have strengths which, if
harnessed well, can supplement the shortcomings of conventional instruction
while retaining the truly human features of education (mentorship, inspiration,
emotional support.)They are based on various theoretical orientations adopted
from educational psychology and cognitive science. The behaviorist leaning
theory inspired the first CAL systems, which emphasized stimulus-response
relations followed by immediate reinforcement, and movement through
science learning hierarchies in an error-free manner. Such principles are found
in drill-and-practice software that gives learners repeated exposure to concepts
and immediate feedback on whether they are correct. The pure behaviorist
application suffers from a number of limitations, but the idea of immediate
feedback is an important characteristic of CAL, and it is one for which there is

still some learning research support.

Cognitive learning theories have profoundly influenced contemporary CAL
design in that they focus on how learners process, organize, and recall
information. Cognitive principles that inform CAL systems offer scaffolding
which is there to support the learner when constructing understanding, but is
eventually removed as competence develops. Worked examples show how
problems are solved and make experts thinking visible to novice learners.
Multimedia presentations actually take advantage of dual coding theory,
which states that pairing verbal with other information, such as visuals, helps
with encoding and retaining that information (Paivio, 1990). The top UX
Design Principles Centers around Cognitive Load Theory, and using that
knowledge to design interfaces and sequences of instruction in a way that does
not overload the student with redundant information or unnecessary
complexity. Constructivist methods of CAL focus on learning, exploring, and
creating knowledge instead of passively consuming information. The
simulation software instills mastery through experimentation and discovery,
which is possible as the learners can play around with the variables and see
what makes a difference. Authentic challenges are represented in problem-
based learning environments requiring the learner to apply knowledge in

context. Systems like these allow peer interaction and joint problem-solving,
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leading to social construction of knowledge, and are thus categorized as
collaborative CAL systems. Such methods place students as active agents in
learning rather than passive receivers of teaching

Personalized learning is, of course, a key part of the promise of computer
assisted instruction. Whereas classroom instruction must move at a single
speed suited to the average student, CAL systems can respond to a learner
characteristics bases such as prior knowledge, learning pace, modality
preference, and mastery. Diagnostic assessments are used to identify a learner
starting point, as well their gaps in knowledge. By identifying unique patterns
of performance over time, adaptive algorithms can customize the difficulty of
content, selection of learning activities, and sequencing of events for
individualized learning experiences (Sittinger et al., 2022). This personalized
approach tackles the age-old issue of how educational systems can cater to the
diversity of learners.Effective CAL also requires the consideration of
motivation and engagement within its design. Gamification aspects, such as
points, levels, challenges, and awards play on intrinsic and extrinsic
motivation. We frame learning tasks inside engaging stories or scenarios that
generate a sense of relevance and make sense} Feedback in real-time
reinforces: ability to visually ‘see’ the outcomes of their choices reinforces the
reason to stay engaged. Interactive graphics, videos, animations, and other
media are much better at grabbing and holding one’s attention than text alone.
On the other hand, CAL designers need to walk a fine line between
engagement and learning, as motivational content can either enhance learning

outcomes or impede them.

CAL has its own dimension in accessibility sense and computers can provide
us with this dimension to be able to support different types of learners.
Learners with visual impairments or who struggle to read can benefit from
text-to-speech functionality. Using adjustable presentation speeds, learners
can set the pace according to their processing abilities. Multiple means of
representation allow learners to experience content through their strongest or
more comfortable modality. The compatibility of CAL with assistive

technology allows all disabled dependents to engage in CAL experiences. The
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unique affordances of CAL place it in a position of potentially democratizing
education, increasing access to learning opportunities for populations that
have been disenfranchised from traditional instructional contexts.Computer
assisted learning differs from the traditional model of assessment by the way
in which assessment is built-in to the process. This means that CAL systems,
as published by Quesada et al, provide continuous, embedded assessment
which leaves no need for a break in the flow of the instruction but monitors
learning on the fly. The assessment is not over and done with, the
performance on practice activities will provide an ongoing flow of diagnostic
information to inform the next step in instruction. Instead of being a separate
event, formative assessment becomes seamless, with the system continuously
collecting data in order to make adaptive decisions. Supporting the idea that
regular, formative assessment, the type where there are no real consequences
to failure or success, is one of the most important features for retention and

transfer of content according to learning science research.

Applications of Computer Assisted Learning

They are used for virtually all academic disciplines and learning
environments, which evidences its versatility and ability to adapt to different
contexts of learning. A computer-assisted learning (CAL) tutors have been
particularly effective in math education as they help in developing procedural
knowledge fluency and conceptual understanding. The use of interactive
geometry software allows students to build, change and investigate geometric
figures and their properties through the process of guided exploration.
Abstract Algebra tutoring systems walk students through Algebraic problems
in a stepwise fashion, providing hints when students encounter difficulty,
along with instant feedback upon solution attempts. Such adaptive
mathematics platforms test students on what they know and then create
custom practice problems for what they do not know how to do. Virtual
manipulatives are the digital versions of these concrete learning aids that let
students visualize abstract concepts quickly through interactive

representations.
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There are quite a few CAL applications that have transformed science
education by providing experiments and observations that cannot be
conducted in a physical Fall. If an experiment involves hazardous chemicals,
delicate and expensive equipment, or long time scales, students can do it in a
virtual laboratory without the risk of physical injury or the limitations of
physical resources. Simulation software can be used to model complex
systems like ecological interactions, chemical possessions, and physical
phenomena, giving the students the possibility of changing variables values
and analyze effects. Visualization tools are highly interactive animations and
graphics that represent processes occurring in microscopic scales,
astronomical scales, or purely abstract and invisible phenomena. Data analysis
software engages students in real science where they must collect, organize,
and interpret data. These apps work to make learning science easier and fun
and at the same time, nurture scientific thought.The computer assisted
learning technologies have proved valuable for language development. Speech
recognition software gives listeners feedback on the production of the spoken
language, pinpointing segments in need of adjustment. Apps for expanding
vocabulary use spaced repetition algorithms that calculate when one should
review their word banks, based on their personal forgetting curves. Grammar
checker tools identify mistakes and help fix them by explaining the basic
rules. Reading comprehension apps personalize text complexity to specific
reading levels, and offer supports such as definitions, translations, or text-to-
speech. These conversational agents are ideal for language production practice
in contexts where the pressure is low. Using scaffolding features like variable-
speed playback, interactive transcripts, and embedded translation, authentic

materials such as a video, article or podcast are made available.

CAL apps for emergent readers: Literacy instruction in early education With
fun graphics and immediate feedback, phonics programs teach systematic
instruction in letter-sound relationships. E-books that have a read-aloud
feature highlight the words as they read, which helps children develop print
awareness and sight word recognition as they read along. Use writing tools
with word prediction and text-to-speech support to help struggling writers

overcome barriers to expression. These apps complement the teacher
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instruction curriculum, while offering personalized practice according to the
child's developmental stage.Computer assisted learning is used extensively for
training professional and technical skills in vocational settings and for
profession-specific skills. Flight simulators offer an incredible practice
environment for pilots without the associated risks and costs of actual flight
hours. Health care providers can practice clinical reasoning and procedural
skills with medical simulation software, in which virtual patients are
presented. Career problems: Technical troubleshooting simulations are real
workplace problems to diagnose and to resolve. Soft skills training apps
employ branching scenarios to cultivate effective communication, negotiation,
and leadership skills that can be applied to the actual work environment.
Perhaps the most important practical advantage of CAL in the working world
is the ability to simulate difficult skills that would otherwise prove dangerous
to practice, where a panicked movement may quickly turn a mistake into a

catastrophe, in safe environments where failure becomes a welcome teacher.

Computer assisted learning applications for special education deal with varied
learning disabilities and needs. Software that can be accessed through a switch
allows users with severe motor impairments to interact with educational
content. These visual supports as well as simplified interfaces help learners
with cognitive disabilities navigate through learning activities. Through
assistive technology integration, students with disabilities can engage in
general education and curriculum setting with needed accommodations.
Behavior management systems keep tabs on how students are doing on their
individualized education plan objectives and are a powerful visual cue.
Computer-based instruction is not only flexible but also easily customizable,
which applies greatly for exceptionality learners.CAL applications designed
for instruction, practice, and creative expression has enriched the field of
music education. Interactive exercises explain concepts like chords, scales,
and harmony in music theory software. Training apps build listening skills
using various exercises involving instant feedback. Composition and
Production through Digital Audio Workstations Your regular non-instrument
specific software offers instructional guidance and practice support. The most

notable advantage of notation software is that they teach music reading and
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portraying the music notations while composing. They also democratize
music education: they require fewer resources to get started and remove the
need for a teacher, allowing independent practice.

CAL used for test prep has spawned an entire market of products meant to
boost your scores in standardized tests. Adaptive practice systems detect
trouble spots and deliver targeted practice items. Teach test-taking strategies
to help approach the different question types; Detailed Performance Analytics:
Full-length practice tests simulate testing conditions and provide detailed
performance statistics. Explanations in video format illustrate the right
answers and prevalent wrong answers. Inbuilt progress tracking features help
keep students to practice more with some incentive and show the progress
they made over time. The ability of these systems to boost test scores has
fueled much of the controversy around the aims and utility of such
testing.Computer assisted learning is leveraged by art and design education to
help with creative software and instructional applications. While programs
such as Painter and Photoshop offer far more powerful tools than traditional
art media, they also teach the fundamental principles of painting and
illustration. Introducing spatial thinking and design concepts through three-
dimensional modeling applications. Photography tutorials mixed with editing
software hone technical and soft skills of photography. Art History programs
also create visually rich contextual exercises in high resolution images,
interactive timelines, and more to communicate and understand art
movements and their works. While hands-on artistic practice, these
applications also serve to broaden the spectrum of media and techniques

student-artist become fluent in.

CAL can also be used for past events and periods in a field known as
historical education. By placing events in chronological context, interactive
timelines can help to show relationships and patterns. Tools for analyzing
primary sources offer scaffolding when analyzing historical documents. One
example of this is Virtual Tours which give kids access to explore museums

and historical sites that may be a bit far away from them. Simulation games
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such as these places students in decision-making roles from a historical
perspective to cultivate empathy and understanding around the complexity of
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historical events. Through digitization, historical materials, primary source
materials, are becoming more available for student research. These apps turn
history from a barrage of dates and facts that need to be memorized into work

where students engage in investigating and interpreting.

Even though the content of this subject area is embodied, physical education
and health instruction have included computer assisted learning. A
Movements analysis software that gives feedback on exercise mode and
technique Fitness tracking application tracks activity levels and progress
towards health goals. Nutrition Education Software That Assess Diet and
Gives Individualised Advice Health literacy programs cover a range of
subjects from anatomy to disease prevention through engaging multimedia
presentations. Exergaming systems add a gaming element to exercise,
increasing the fun of exercise. Such applications take physical education
outside of the gymnasium but are movement, health, and wellness-
centric.Computer assisted learning has the potential to be effective and often
is, although the effectiveness depends on good implementation, pedagogical
soundness, and contextual appropriateness. Research indicates that CAL is
most effective when thought of as a component of a systems approach to
instructional programs rather than as a stand-alone device. Humans still
facilitating and guiding teachers, with computers being used to complement,
but not replace, human instruction. Education software comes in many
different shapes and sizes; the most successful applications will be grounded
in learning science and developed with testing on real learners. This highlights
that a full-fledged institutional support in terms of required tech infrastructure,
development of capacity of the educators and adequate tech assistance is the

key to the success of CAL.

Computer assisted learning along the lines of technical growth has growing
features and opportunities, Adaptive systems that model individual learner
characteristics and customize instruction scale in sophistication through
artificial intelligence. It makes use of Virtual and Augmented reality to create
immersive learning which activates more than one sense and makes for

situated learning experience. NLP allows for more complex human-computer
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learning dialogues. The learning analytics offer insight into learning processes
and outcomes, allowing researchers, educators, and institutions to critically
assess their teaching and take evidence-based decisions to improve their
instructional practices. While these advances hold the promise of making
computer assisted learning exponentially more powerful they also raise
profound issues of equity, privacy and the place of technology in human

growth and education.
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3.3 SELF-ASSESSMENT QUESTIONS

3.3.1 Multiple Choice Questions (MCQs)

1.

Web 3.0 is characterized by:

a) Static web pages

b) Social networking only

c) Semantic web and intelligent data processing

d) Basic HTML websites

Answer: ¢) Semantic web and intelligent data processing
Pedagogy refers to:

a) Self-directed learning

b) Teacher-directed learning

c) Learner-determined learning

d) Peer learning only

Answer: b) Teacher-directed learning

Heutagogy emphasizes:

a) Teacher control

b) Self-determined learning

c) Rote memorization

d) Strict curriculum

Answer: b) Self-determined learning

TPACK stands for:

a) Technology, Pedagogy, And Content Knowledge
b) Teaching Process and Curriculum Knowledge

c) Technological Pedagogical Content Knowledge

d) Training Program and Communication Knowledge
Answer: ¢) Technological Pedagogical Content Knowledge
M-Learning refers to:

a) Memory learning

b) Mobile learning

c¢) Modern learning

d) Multiple learning

Answer: b) Mobile learning
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10.

Learning Management System (LMS) is: Teaching-
Learning
a) Manual record system Process &

b) Software for managing and delivering educational content Technology
c) Library management

d) Student attendance system

Answer: b) Software for managing and delivering educational content
Computer Assisted Learning (CAL) involves:

a) No computer use

b) Using computers as teaching and learning tool

c) Computer gaming only

d) Administrative work only

Answer: b) Using computers as teaching and learning tool
Technology-mediated learning is characterized by:

a) Traditional classroom only

b) Use of technology to facilitate learning

c¢) No teacher involvement

d) Textbook learning only

Answer: b) Use of technology to facilitate learning
TPACK framework integrates:

a) Technology, pedagogy, and content

b) Time, place, and content

c) Teaching, practice, and curriculum

d) Training, performance, and competency

Answer: a) Technology, pedagogy, and content

Which represents the highest level of learner autonomy?
a) Pedagogy

b) Andragogy

c) Heutagogy

d) Traditional teaching

Answer: ¢) Heutagogy
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3.3.2 Short Answer Questions

o Wb E

What is Web 3.0? How does it impact education?
Explain the shift from pedagogy to heutagogy.
What is TPACK? Why is it important for teachers?
Define M-Learning and its advantages.

What is a Learning Management System (LMS)?

3.3.3 Long Answer Questions

1.

Discuss Web 3.0 and its implications for education. How has the teaching-
learning process evolved from pedagogy to heutagogy?

Explain the concept of technology-mediated learning. What are its
advantages and challenges in educational settings?

Elaborate on the TPACK (Technological Pedagogical Content
Knowledge) framework. How can teachers develop and apply TPACK in
their teaching?

Discuss M-Learning (Mobile Learning) in detail. What are its features,
benefits, and limitations in the context of education?

Explain Learning Management Systems (LMS) and Computer Assisted
Learning (CAL). How do these technologies enhance the teaching-

learning process?
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MODULE 4

MODIFICATION OF TEACHING BEHAVIOR

STRUCTURE
Unit: 4.1 Instructional Objectives and Task Analysis
Unit: 4.2 Microteaching

Unit: 4.3 Interaction Analysis
4.0 OBJECTIVES

e To understand the formulation of instructional objectives and apply
Bloom’s Taxonomy in designing effective learning outcomes.

e To learn and apply task analysis procedures for breaking down
instructional content into manageable learning components.

e To comprehend the concept, characteristics, and procedures of
microteaching, and develop proficiency in core teaching skills through
practice and feedback.

e To examine the role of supervisors and simulated teaching in
improving instructional competence and reflective teaching behavior.

e To understand and apply Flanders’ Interaction Analysis and other
modern classroom observation techniques to evaluate and enhance

teacher-student interactions.

Unit 4.1: Instructional Objectives and Task Analysis

4.1.1 Formulation of Instructional Objectives

Clear instructional objectives are the foundation of effective teaching and
learning. These goals act as guidelines for learning experiences and provide
both teachers and students with clear expectations of what is to be achieved,
following up through specific measures. Rather than just a procedural activity,
writing instructional objectives is an important pedagogical task that
influences the entire teaching-learning process, including the selection of
content, development of instructional strategies, creation of assessments, and

evaluation of the curriculum.
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Figure 4.1: Formulation of Instructional Objectives

Instructional objectives are defined as clear statements of what the learner will
know or be able to do by the end of a given instructional period, and may also
be termed either learning objectives or behavioral objectives. These goals take
large educational targets and narrow them down into clear and measurable
results. Well-formed and clearly stated objectives are essential, as they
provide a focus for what will be taught, and a basis for clear communication
between stakeholder groups, test preparation, and accountability
systems.Developing instructional objectives entails various considerations of
factors which includes the choice of the learner, content demands, resources
for learning, time and outcomes. If we want students to achieve something,
educators have to think critically about what, exactly, they want students to
achieve, and express that in specific yet user-friendly language. When
objectives are written correctly, they not only define what learners will learn,
but also how they will display their learning and how much they need to

display in order to be deemed acceptable.

There are some structural conventions that teachers commonly employ when
writing instructional objectives. A well-written objective typically has 3

specifications: what the learner will be able to do to demonstrate achievement,
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the conditions under which the behavior will occur, and what level of
acceptable performance will indicate success. Sample Objective: If presented
with a scientific calculator and a link to some trigonometric problems,
students will solve 8 out of 10 problems correctly in 30 minutes. This
framework helps to structure objectives so that they are specific enough to
allow the instructor to teach and the learners to demonstrate achievement
while being realistic within the parameters of the situation.The wording of
instructional objectives is of utmost importance to Good objectives use action
verbs that describe an observable, measurable behavior rather than vague
terms that capture the internal state or process. There words, such as
"understand,” "know," or "appreciate™ are too vague to be instrumental in
objectives since no one knows what the students will do to prove that they
"understand,” "know," or "appreciate.” Educators, however, should use

specific types of verbs: "identifies,” "analyzes,” "constructs,” "compares,” or
"evaluates” to communicate the expected performance an instructor is asking

from the student.

Bloom's Taxonomy and Writing Objectives

Perhaps the most significant framework for writing educational objectives is
Bloom's Taxonomy by the work of educational psychologist Benjamin Bloom
and colleagues in 1956. This hierarchical model has been influential in the
world of educational practice, giving educators a model by which to define
learning outcomes across levels of cognitive complexity. The original Bloom's
Taxonomy was based on a need for a shared vocabulary for discussing, and
hopefully, achieving educational objectives, and an interest in a taxonomy that
would stimulate interdisciplinary communication about curricular design and
evaluation.Bloom's Taxonomy was originally developed in 1956 which
categorized cognitive learning outcomes into six hierarchical levels, from the
simplest to the most complex: Knowledge, Comprehension, Application,
Analysis, Synthesis, Evaluation. The assumption was that learning occurred
up a hierarchy of ever more complex levels of cognitive processing, each level
needed to build on and incorporate the skills of those at lower levels. It gave

educators a systematic framework for considering the cognitive demands of
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learning tasks, as well as developing instruction that addressed a wide
spectrum of thinking skills and not just the low-level skills of memorization
and recall. Knowledge, which requires the recall of specific facts, terminology,
principles or theories, was the bottom-most level of the original taxonomy.
Objectives at this higher level would encourage the student to list, define,
name or identify content. This level has sometimes been derided as mere rote
learning, but it was accepted as a necessary precursor to the higher-order
thinking that higher levels typically require. If students are unable to
remember and identify concepts, they cannot analyze or evaluate them.

Level two, that of Comprehension, asked students to show understanding by
either translating, interpreting, or extrapolating information. For example,
objectives at this level might require the student to define, describe, outline,
paraphrase, or illustrate. It signified a higher level of engagement with the
content than simple memorization; students needed to understand meaning,
and relate concepts to one another. Although a step up from rote recall,
comprehension objectives help learners advance beyond the most basic of
cognitive operations.The third tier, Application, is where students applied
constructed knowledge to usages both new and substantive. Students used
rules, methods, concepts, principles, laws, or theories to solve problems or to
complete tasks to meet objectives at this level. For application goals, the
action verbs included apply, demonstrate, solve, adapt or use. Transfer of
learning to new situations shows true understanding (vs. memorization) and
hence was particularly important at this level. Analysis, the fourth level, had
students dividing complex information into component parts and relating them
to one another. For this level, the cognitive level objectives may request
students to identify, differentiate, compare, contrast, depict, and classify.
Analysis is a notable step-up in level of thinking and cay require students not
only to understand, but to assess the structure and organization of the
information. Such thinking is critical for analyzing and understanding

complex phenomena.

Synthesis, the fifth level, is when you put things together to form a new

whole. At this level, students were expected to create, design, develop,
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formulate, or construct. The Synthesis of information was an example of very
creative and higher-level thinking; high school students had to apply
knowledge from multiple sources to create information in a new way. Focus
on originality creating unique communications, plans or a batch of operations
proposed.Evaluation was at the tip top of the original taxonomy, and referred
to the ability to make judgments based on criteria and standards. At this level,
an objective may ask students to provide a rating, critique, justify, appraise, or
make a case. Evaluation was the highest level cognitive task of the original
taxonomy, which put students not merely at the level of understanding and
analyzing the information content, but also applying standards and criteria to
arrive at well-reasoned conclusions.An important revision of the taxonomy
was published in 2001 by a group of cognitive psychologists, curriculum
theorists, and instructional researchers with Lorin Anderson, who had been
one of Bloom's students, as lead editor. The revised taxonomy of learning
provides multiple changes that could significantly influence educational
practice today. The separation of knowledge from the cognitive process
dimension changed the original unidimensional structure of the taxonomy into
a two-dimensional framework, and remains one of the most significant

changes to the structure of the taxonomy.

The knowledge dimension of the revised taxonomy comprises four types:
Factual Knowledge, the basic elements students must know to be acquainted
with a discipline; Conceptual Knowledge, interrelationships among the basic
elements within a larger structure; Procedural Knowledge, how to do
something; knowledge of techniques, methods, and criteria for determining
when to use appropriate procedures; and Metacognitive Knowledge,
knowledge about cognition in general as well as awareness of one's own
cognition. The hierarchical structure of the cognitive process dimension was
preserved in the revised taxonomy, but the levels were subject to important
changes. The six levels that were revised into this taxonomy were Remember,
Understand, Apply, Analyze, Evaluate, and Create. This represented
significant changes in educational thought. The category names were switched
from nouns to verbs in order to highlight that these describe acts of cognition

rather than static categories. Rewording Knowledge as Remember better
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aligns with its focus on retrieval from long-term memory. Changed
Comprehension to Understand to improve meaning-making. Synthesis now
going as Create, moved to the top of the hierarchy though, as creating new
products is the most complex thing cognitively. We put evaluation underneath
Create because while judgment is hard — so is coming up with something

entirely new.

The new version of the taxonomy gives educators a more sophisticated
structure to write objectives of varying levels of cognitive complexity. For
Remember objectives, use verbs like recognize, recall, identify, retrieve, or
name. The goals are on how to access appropriate knowledge from long-term
memory; they may require students to recite facts, term definitions, or
symbols. While some might disregard it as looking only for low-level
thinking, do not forget objectives, they play a crucial part in building a
knowledge base for the higher order thinking.ldentify the skill: Use a verb in
your learning objectives: interpret, illustrate, categorize, summarize, infer,
analyze or explain. These goals involve students making sense of the
instructional messages and may involve paraphrasing text, generating
examples of concepts, classifying instances, summarizing main ideas,
inferring, or explaining the relationship. Use objectives use verbs such as
perform, execute, implement, carry out, apply, use, or demonstrate. Problem
or Task: The main purpose of these objectives is to ask students to use
procedures to solve or to demonstrate a problem/tasks in a new situation.
Obijectives at the apply level might ask learners to use a formula to solve a
problem, apply a theory to explain a phenomenon, or implement a procedure
to perform a task. Application objectives are especially helpful when students

can transfer the learning and show it in a real-world context.

Analyze objectives include differentiate, organize, attributing, distinguish,
itemize, categorize, neaten, isolate, distil. These goals compel students to
analyze material in a way that they take that material and break it down into
its component parts, understanding how the parts relate to one another and to
an overall whole or aim. Analyze objectives may prompt students to identify

relevant versus irrelevant information or how elements fit into a structure or
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point out the assumptions in an argument. Beneath critical thinking and deep
understanding lies the anchor of analysis.Evaluate objectives use action verbs
like check, identify, supervisor, evaluate, rate, or assess. Students are making
judgments based on criteria and standards, and those are the very objectives
we are targeting. Objectives for evaluation might prompt students to identify
defficiencies in a procedure, evaluate the merit of a product against certain
criteria, or assess the soundness of an opinion. Evaluation is complex thinking
because it pulls together comprehension, analysis, and application of
standards.lts verbs are create, generate, devise, draft, construct, develop. Such
goals call on students to combine elements to form a whole, or to rearrange
elements into a new pattern or structure. Examples of design objectives could
include to hypothesize to explain phenomena that was observed, to design a
research study to test a theory, or to create an original work to present a
certain opinion. In the revised taxonomy, creation, is at the very top of the

cognitive hierarchy.

Bloom's Taxonomy is widely recognized and often used to express the
theoretical underpinnings of the cognitive domain through the writing of
instructional outcomes, and in doing so has asserted itself as a major force
affecting educational practice by prodding educators to take notice of various
levels of cognitive complexity when constructing their instruction. While the
remember and understand objectives have their place in teaching, the
taxonomy encourages educators to incorporate objectives at the higher levels
as well, which helps ensure that students are not just memorizing facts but
also learning how to think critically. Incorporating this holistic strategy to
objective writing stirs blossomed learners who cannot just memorize
information but also apply, analyze, evaluate and create.Principles to Format
Objectives with Bloom's Taxonomy When writing objectives based on the
structures of Bloom's Taxonomy, there are a few key principles good
educators almost always consider. There are two main principles for writing
learning objectives covered in the book: first, objectives should cover more
than one level of the taxonomy to encourage full cognitive development. A
unit/courses comprised solely of remember + understand objectives will not

foster higher-order thinking among students. Second, objectives should be on
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the level appropriate to the developmental stage and prior knowledge of the
learner. Educators need to push students to critically think at the deepest
levels, yet the objectives must align with things students can currently
accomplish. Third, objectives should correspond to the content standards and
the assessment methods. Students should understand linkages between what
they learn, how they will be taught, and how their learning will be assessed.

Additionally, Bloom's Taxonomy contains useful advice relevant to the
construction of assessment items given what the instruction seeks to achieve.
At each level of the taxonomy, different kinds of assessment tasks are most
suited. Objectives that require recall or recognition, for example, multiple-
choice items, matching items, or short-answer questions that ask for
definitions or facts (do not remember objectives matter as these types of
questions can investigate these types of objectives quite quickly. Objectives
that can be evaluated through tasks such as explaining, summarizing, or
exemplifying (for example, essay questions, essays which ask students to
explain concepts in their own words or provide examples). In other words,
objectives at the apply level require a novel problem or situation to be
addressed using procedures or principles that were learned. It can be problem-
solving, application of theories to case studies, practical demonstrations of
skills, etc. You can assess analysis objectives with tasks that require students
to examine connections, recognize elements, or discover underlying structures
such as compare-and-contrast essays, diagram-and-explain tasks, or logical
structure analysis of arguments.Assessment criteria tasks afford judgment, for
example, product critiques, performance critiques, justifications of decision,
evaluation based on some prescribed criteria about quality or truthfulness.
Assessment tasks that require students to create something new (e.g.
designing solutions to open-ended problems; generating new products;

generating new hypotheses or theories)

Bloom's Taxonomy remains relevant not just because it continues to find use
as a practical tool for writing objectives and developing assessments, but
because it encourages deep thought about the aims and nature of education.

The taxonomy helps educators think about the types of learning outcomes
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they want to cultivate by providing a framework through which they can
decide what type of thought they wish to promote and where various forms of
cognitive complexity fit in terms of the wholeness of learning. This practice of
reflection culminates into a much more purposeful and impactful instruction

that nurtures the development of all types of students intellectually.

4.1.2 Task Analysis

Task analysis is a formalized process for understanding and describing the
knowledge, skills, and processes needed to perform a task or successfully
reach a particular learning goal. Analytical methods like this one, which have
origins in the context of training in industry and military, had in those
application domains the need to efficiently train individuals to perform
complex tasks to definable behaviors with precision and reliability, leading to
systematic approaches for identifying the components of a task. TASK
analysis has gradually become an instrument used in education for
instructional design, curriculum design and the construction of learning
experiences.At the heart of task analysis is the idea that complex
performances can be better dissipated and taught by considering them as
consisting of smaller components. Through a step-by-step approach to
identifying what a learner needs to know and do to successfully perform a
task, teachers can create instruction that approaches each requisite component
in a sequential, additive manner. This is an analysis-based approach to in
order to make sure that nothing important is being missed and that learners are
prepared for every step within the target performance.Functions of task
analysis Task analysis has functional contributions for instructional design.
One, it outlines what students need to know and be able to do in order to
successfully perform the task, giving educators a clear and very detailed
roadmap of what must be taught. Second, it demonstrates the relationship and
interdependencies between the different locations in the task components,
showing you which part needs to be learned first before other parts. Third, it
encourages you to think about appropriate teaching methods to use with
certain types of learning outcomes. Fourth, it helps build assessment tools to

test whether learners can do the task. Lastly, it assists in recognizing common
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mistakes or challenges that learners may face, so that educators can offer
personalized assistance and practice centred on these areas.

Concept of Task Analysis

Task analysis is both a philosophy question, about how we understand
learning, and a practical question about how analysts can carry out systematic
analyses of tasks. Task analysis at its heart is really all about the need and
concern for fully understanding exactly what is to be learned and teaching it
as efficiently and effectively as can be achieved. This is in contrast to more
intuitive or experience-based approaches to instruction that may take an
informal approach to understanding task demands rather than a systematic
analysis.The task analysis is based upon some important assumptions
regarding learning and instruction. First, it rest on the assumption that expert
performance can be decomposed and described in a modular way. Second, it
assumes that instruction addressing these components can systematically
move novices to expert performance. Third, it takes for granted that it will be
useful to make the structure, or requirements, of tasks explicit, because it will
help students learn. Fourth, it presupposes an assumption that different task

types require different learning and hence, different kinds of instruction.

In other words, there can be a great range of meaning in task analysis
depending on what type of task is being analyzed and the goals of the
analysis. These analyses include everything from specific, observable
behaviors and physical actions, with each step involved in performing a
procedure or operating equipment only described in detail, with no context, or
applied understanding of the steps as they relate to interacting with the system
(Horsley, et al. Some task analyses are oriented around cognition, trying to
provide an account of the mental processes, calculatory modes, and tactics
that define expert performance. Some analyses of task also concern
themselves with affective dimensions of performance, with the attitude, values
or emotional responses that impact task performance.Task analysis may be for
different levels (more or less detailed or granular). A macro-level analysis
examines the general stages or elements of a complex action, whereas a

micro-level analysis divides any of these elements into more fine-grained,
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discrete behaviors or cognitive processes. But the level of analysis needed is
determined by the complexity of the task, the characteristics of the learners,
time to instructional analysis, and for what purposes the analysis will be used.

The most basic one is the difference between procedural tasks and problem-
solving tasks when we are analyzing a given task. In procedural tasks, a
sequence of steps are outlined as a way of achieving something. These tasks
have relatively stable processes where the commitment of traditional steps can
be relied upon to give the correct outcome. From operating machinery to
laboratory procedures to mathematical algorithms,In procedural tasks, task
analysis is often concerned with listing and ordering steps in a task sequence,
listing the conditions and specifying performance standards.On the other
hand, problem-solving tasks often do not have prescribed procedures, and
require learners to analyze situations, generate possible solutions, evaluate
alternatives, and then make decisions. Such tasks are variables in the problems
you face and flexible in the solutions that maybe effective. For instance, it
could be for diagnosing medical diseases or making engineering designs or
creating strategies. Problem-solving task analysis, on the other hand, has
focused on (1) the types of knowledge that are needed, (2) the heuristics or
strategies that expert practitioners use to solve problems, and (3) the decision
processes that shape performance.Interdependent on the concept of task
analysis, is prerequisite learning. Some tasks cannot be accomplished without
the prerequisite knowledge or skill being mastered first. It is this knowledge
of prior requirements that task analysis helps to identify, so that if instruction
is to be given on the target task it also deals with its prerequisites. This
process of learning hierarchy is especially significant for more complex
subject matter that requires extensive foundational knowledge.One of the
cornerstones of task analysis is pinpointing vital tasks or elements. Since not
every element of a task is equally important and not every performance error
has the same serious implications. It's defined as tasks which are performed a
lot, can have severe consequences if done incorrectly, or are hard to learn.
Critical tasks are important for educators because it sets the context for
instructional time and resources, ensuring that those key focus areas receive

attention.
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The task analysis also takes into consideration that the environment in which
the tasks are performed Task performance can be heavily influenced by the
physical environment, such as the available tools and resources, the time
constraints, and the social context. By taking these contextual factors into
account, educators can then craft instruction that prepares learners for what
they will be facing in the real world when it comes time to do the task. The
care with which the context of a performance is analysed is what makes this a
different approach from the more abstract ways of articulating learning
outcomes.Task analysis and learner characteristics is another one of the
important consideration. For different learners (with different backgrounds,
different abilities, or different learning styles) the same task may need to be
examined in different ways. A task analysis of a procedure for experienced
practitioners might emphasize only the new or different aspects of the
procedure, while an analysis for novices would need to describe all
components in depth. Likewise, if the same underlying task analysis is
involved but the learners have different learning preferences, the instruction
may also differ.It is very much an iterative process (like much of task
analysis). Analyses may be revised after empirical observation of students
performing the task, or based upon feedback from a subject matter expert, or
the results of formative evaluation of instruction. This cycle of refining helps
to ensure that the analysis reflects the skills needed for successful completion
of the task and that instruction created based on the analysis imparts the skills

necessary for the task to be performed successfully.
Process of Task Analysis

Task analysis is a wide set of systematic steps structured to produce a detailed
understanding of the task and what it entails. Although the specific techniques
may differ according to the nature of the task type being analyzed and
according to the preferences of the analyst carrying out the analysis, in task
analysis, the methods are similar and generally follow a sequence of
comparable activities. The initial stage in task analysis is to clearly define and
bound the task for analysis. This includes detailing precisely what

performance or outcome is being analyzed and what boundaries should be
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placed on the analysis. Your task definition should be detailed enough to help
you analyse what is relevant, yet not too broad so that important contextual
factors are excluded. So for instance, instead of breaking "solving quadratic
equations” simply into its components, an educator might something like,
"solving real-world problems that can be modeled with quadratic equations,
which includes translating problem situations into mathematical form, solving
the equations using appropriate methods and interpreting solutions in
context."After the task has been clearly defined, the second step is to identify
suitable sources of the data required for the analysis. The primary source of
this knowledge usually comes from the subject matter experts who have years
of experience and knowledge of the task. These could be practitioners with
decades of experience, master teachers, or even those who do this activity
regularly at a high level, e.g. performing the task regularly/teaching the task
so well. Where feasible, consult multiple experts—you never know whether
someone has a different perspective or close to the same craft but a (better)

method of approaching the task.

Besides consulting an expert, ways of obtaining information to aid in task
analysis include documentation (manuals, procedures, standards), direct
observation of competent workers, analysis of the products or results of task
performance, and the research literature on learning and performance in the
domain. In some cases, it can also be relevant to do observations and
interviews with novices or low-performing students to learn about typical
difficulties, misconceptions, or mistakes.The heart of the task analysis process
is to divide the task into its constituent parts. For procedural tasks this usually
involves determining the order of steps needed to complete the task. The
analyst starts with the end goal then works in reverse, or sometimes in
forward, to determine the broad categories of the task, and then breaks each
category into specific tasks. This continues until the steps are detailed enough
for the learners it was designed for.In the case of cognitive or problem-solving
tasks, an analysis identifies what kinds of knowledge are necessary for success
and the nature of the mental activities involved. This may involve declarative
knowledge such as concepts, facts, and principles; procedural knowledge such

as  strategies, heuristics, and algorithms; and conditional
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knowledge that explains when and why various approaches are used. The
analyst tries to clarify the often tacit knowledge and reasoning used by the

specialist.

The analyst also discovers the relationships and dependencies while
performing the above task decomposition. Certain pieces need to be executed
or understood in a particular order, while others may stand on their own or in
turn become prerequisites to multiple other elements. These relationships are
important for arranging effective instruction, as well as an appropriate
learning sequence.When components of a task are identified, record them in
an organized and structured manner. The choice of representation varies with
the type of task and objectives of the analysis. In hierarchical task analysis, we
will represent tasks in a tree structure explaining how overall goals break
down into sub-goals, and specific actions. Tasks are broken down into
procedural task analysis as flowchart or as step-by-step procedures. For
instance, cognitive task analysis could use concept maps, decision tree
approaches, or descriptive accounts of expert cognitive processes.Another step
in the task analysis process is to define the conditions and criteria for
acceptable performance of each element of the procedural steps. Conditions
outline the surrounding of the task or step to be performed such as what
information, tool, or resource will be available. Standards outline acceptable
performance in terms of precision, time, and quality. Instructional and
assessment design are shaped by these conditions and standards.Common
errors, difficulties, or misconceptions that relate to the task should also be
identified as part of the task analysis process. The reason is, this information
is usually obtained by observing novices and/or by discussing with the
instructors who have taught the task, which prepares the educators to identify
and help problems that are most likely to arise in instruction. Proactive
instructional support and opportunities to practice challenging elements are
suggested by knowledge of where learners typically struggle. Identify
prerequisite knowledge and skills, This is another important step in the task
analysis process. For every part of the task, the analyst assesses what learners
should demonstrate an existing proficiency in order to successfully learn that

component. This analysis of prerequisites often exposes the hierarchy of
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learning requirements where some prerequisites are prerequisites of
prerequisites. These prerequisite mappings ensure that foundational ways of
knowing and doing are taught before attempting to teach advanced

components.

The entire task analysis process needs validation. This analysis needs to be
subjected to multiple subject matter experts for accuracy and completeness. If
an analysis is used to design instruction, testing the analysis by measuring if
learners can do the task after they receive that instruction may also be useful.
The validation process can uncover gaps in the analysis, false assumptions
about what the quest entails, and different methods that need to be
covered.The last step of the task analysis is to systematically present the final
results in such a way that it is useful to the instructional designer. This could
take the form of hierarchical outlines that indicates for strategies the entire
task structure and flowcharts that presents the procedures, knowledge
component lists and their prerequisite structure and narrative descriptions of
cognitive operations. You should select the format that most effectively
conveys the results of that analysis to the individuals who will interpret them
to inform design of instruction, assessments, or whatever else.Analytical
approaches differ somewhat for the different types of tasks We often use task
analysis for psychomotor tasks, which require physical skills, and it requires a
detailed description of body movement, lists of perceptual cues that will guide
performance, timings and coordination requirements, and how the kinesthetic
will support performance at skill level. In other cases, the analysis may be
based on video-based analysis, motion analysis or rather thorough verbal
protocols of performers carrying out the task (e.g. thinking out loud).In cases
of cognitive tasks that stress knowledge and understanding, task analysis deals
with what in the domain constitutes understanding (i.e., the concepts,
principles, and relationships). Examples of this type of analysis include the
use of concept mapping to capture the structure of knowledge, identifying
prototypical examples and non-examples of concepts, or analysis of how
experts structure and access knowledge in the domain. This analysis uses the
knowledge of experts not just what they know but also how they store and use
it.
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For strategic or problem-solving tasks, task analysis looks at the heuristics,
strategies, and metacognitive processes that define expertise. Such things may
involve identifying the signals experts look for in recognizing types of
problems, the strategies they utilize for different classes of problems, the
manner in which they monitor and evaluate the progress of their problem-
solving and how they readjust strategies when they find their initial
approaches ineffective. For this kind of analysis, protocol analysis techniques,
where experts verbalize their thoughts while solving problems, are especially
helpful. Task analysis is not purely technical, for it takes professional
judgment and pedagogical discretion to choose which tasks should be taught.
Analysts are required to decide on acceptable granularity, how relationships
are built, which performance variations are included and assess the trade-offs
between completeness and feasibility. Such decisions should be informed by
who will be taught, the context for instruction, and the intended purposes of
the analysis. There are many elements of instructional design that are directly
informed by the results of task analysis. Weights among the identified task
components also imply good sequencing of instruction. The identified types of
knowledge and skills point to the methods of instruction that are most
appropriate. Practice activities and assessments are designed with conditions
and standards for performance in mind. The identified common
errors/difficulties therefore point out to the learner areas where she or he may
require further explanation or guidance. Thus, task analysis represents a very
important link between what is to be learned and how to design instruction to
teach it. Today, however, task analysis methodologies are moving toward the
high road: Authenticity in task analysis, which looks at the actual nature of
tasks and how they are performed in real contexts, is emphasized. Instead of
breaking tasks down to the idealized or simplified versions to analyze,
analysts attempt to understand how those tasks are actually done in practice,
to what variations performers conform, how they adapt to limitations and
other constraints, and how the task plugs into other tasks and into broader
activity. Looking at task analysis in this situated way puts the focus on
ensuring that instruction prepares learners for the complexity and variability

of real-world performance contexts.
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Technology has certainly expanded the means by which task analysis can be
performed and the types of tasks that can be effectively analyzed.
Understanding where experts look while completing a task, which can be
achieved by using eye-tracking technology. In the context of tasks that are
performed using technology, computer logging can also provide a record of
the order and timing of actions. Complex simulation and modeling tools can
assist in analyzing hard-to-observe tasks. These technology tools supplement
more traditional approaches to task analysis in shedding light on the nature of
expert performance.Task analysis is helpful not just for designing the first
version of instruction, but for improving instruction over time as well.
Whenever instruction is delivered, learner performance reveals the truth about
the correctness and comprehensiveness of that task analysis. The types of
difficulties learners encounter may reveal a shortfall in the analysis or
highlight that certain aspects are more difficult than initially realized. This
recursive cycle of task analysis, instructional design, implementation, and

revision enables a process of continuous improvement of instruction.

To sum up, defining instructional objectives and task analysis are two integral
features of systematic instructional design. Other frameworks, such as
Bloom's Taxonomy, inform well-crafted objectives that identify clear targets
for instruction and assessment and call for attention to the complete spectrum
of cognitive complexity. Task analysis produces the specific information
about what is required in terms of knowledge and skill to achieve those goals
and in a form that can be used as a basis for designing instruction that helps
learners meet those goals. Combined, these foundational processes allow
educators to systematically think about teaching and begin answering
questions of what to teach, how to teach it, and how they will know if learning
occurred. This investment of time and energy in care in crafting objectives
and nature of analysis returns dividends, in the form of narrower, more
efficient, more effective instruction directed to the characteristics and needs of

learners in service of growth toward higher learning outcomes.
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Unit 4.2: Microteaching

4.2.1 Microteaching: Meaning and Characteristics

Microteaching is a very limited, simulated teaching experience developed for
practicing new skills and refining old skills under controlled conditions. This
is @ new and most effective teacher training method, which connects the
theoretical aspects of teaching and actual classroom practice! So the basic idea
is to take the complexity of a regular classroom (which might have large
number of students, has different length of classes, same time for different
skills to be taught, etc.), and break it down to just one component at a time.
The micro refers to the specific "micro-elements” of teaching that are
minimized: the size of the group, small (generally 5 -10 pupils), the time is

short (generally 5 -10 minutes), and only one idea or skill is taught.

Figure 4.2: Microteaching

Microteaching as an idea was first developed at Stanford University in the
early 1960s by scholars such as Dwight W. Allen and associates. Its
international popularity grew rapidly, proving a strong tool for preparing pre-
service and in-service teachers. Specific Immediate feedback is the inherent

strength. The session of teaching is usually recorded (either video or audio),
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and is to be critiqued immediately after by both the supervisor and peers. The
feedback loop provides the seasoned teacher with a venue for specific,
actionable advice on how to improve the performance, which they can use in

the "re-teach" portion of the next lesson.

Concept and Features

The Concept of Microteaching Microteaching rests upon the assumption that
teaching consists of a number of different behaviors which could be isolated,
practised& perfected in isolation. Rather than juggling multiple components
(questioning, explaining, students using a teaching aid simultaneously for
every minute of class time), the trainee focuses on a single Core Teaching
Skill (e.g., Skill of Probing Questions) until it is internalized. Being able to
isolate skills keeps the learning process simple and very specific.

Key Characteristics and Features

e Actual Teaching: While the teaching environment is simulated and
condensed, teaching is a real process. Not just a mock class, but instead
actual classroom practices.

e Focus on Micro-element: It shrinks down the entire process.

» Time: Reduced to 5—10 minutes.
» Size per class: 5-10 students (although mostly peers pretending to be
students)

> Dead content: One word one box

e One Skill Only: This is by far the most important aspect. The trainee
focuses only on a single teaching skill at a time (skill of explanation, skill
of reinforcement, and skill of writing on the blackboard). This does away
with the beginner's error of trying to plot everything simultaneously.

e High dose feedback: Feedback is delivered immediately after the teaching
session. It is straightforward, analytical, non-emotional, and focused on
the practice of the skill. This allows for fast learning and mistakes

adjustment.
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e Cyclic Process: The approach is cyclical in nature (Plan — Teach —
Feedback — Re-Plan — Re-Teach — Re-Feedback), allowing for iterative
modeling until mastery is reached.

e Practice Control: Most of the situations (time, skills, contents) are
controlled and manipulated by the supervisor according to the learning
goal of the trainee teacher.

e Defined criterion for assessment: The assessment is based on each other
against a defined, observable criterion related to the skill being practiced,

usually an observation schedule or checklist before the actual practice.

Micro-teaching is a controlled and careful method specially made to make
sure that trainee teachers not only know about teaching but also do it
practically, mastering individual basic building blocks of classroom

instruction sequentially.

4.2.2 Procedure of Microteaching

Microteaching is a heavily regimented and cyclical process engineered for
optimal learning. A classic approach to training a skill involved first giving
the trainee teacher the knowledge of how to do it, having them practice, give

them feedback, and then have them practice again.

Cycles and Steps

The entire process is known as the Microteaching Cycle, which involves a
structured sequence of steps such as planning, teaching, feedback, re-
planning, and re-teaching. Although the time allocated for each phase may
differ depending on the institution or the specific teaching skill being
practiced, the overall pattern remains consistent. This cycle allows trainee
teachers to refine and improve their techniques through repeated practice and
feedback until both the supervisor and trainee are satisfied with the

demonstrated mastery of the skill.
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Step Action Description Time
(Approx.)

1. Plan Trainee The trainee studies the skill, | Variable
prepares the | prepares the content, and
lesson plan. | develops a concise lesson

plan focusing only on the use
of the target skill.

2. Teach | Trainee The trainee teaches the small | 5-10
executes the | group of students (peers or | minutes
lesson. real students) for a short

duration, deliberately
implementing the target
skill. This is often recorded.

3. Supervisor The supervisor (and peers) | 5—10
Feedback | and peers | provides immediate, | minutes
provide constructive, objective, and
critique. analytical feedback
specifically on the execution

of the target skill.

4. Re- | Trainee Based on the feedback | 10-15
Plan revises the | received, the trainee | minutes
lesson plan. | analyzes the critique,
identifies weaknesses, and
modifies the original lesson

plan and strategy.

5. Re- | Trainee The trainee teaches the same | 5-10

Teach executes the | content (or a related unit) to | minutes
revised a new group of students (or
lesson. the same group, if feasible),

incorporating the revisions.

6. Re- | Supervisor A second round of feedback | 5—-10

Feedback | and peers | is provided. The focus is on | minutes
provide final | the improvement
critique. demonstrated and further

refinements, leading to a
decision on mastery.

Total Time for One Cycle: Approximately 40—65 minutes.

The key to this procedure is the iterative nature. The gap between receiving
feedback (Step 3) and applying the correction (Step 5) is minimal. This

immediacy reinforces the correct behavior and helps the trainee internalize the
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skill much faster than traditional methods where practice and feedback are
separated by days or weeks. The cycle continues, if necessary, with further
'Re-Plan’, 'Re-Teach', and 'Re-Feedback' phases until the trainee reaches the

desired level of competency in that specific skill.

4.2.3 Major Skills of Microteaching

Microteaching focuses on breaking down the complex act of teaching into
manageable, observable, and measurable units known as Core Teaching
Skills. Mastery of these individual skills is seen as the prerequisite for
effective, holistic classroom teaching. While different training programs may
prioritize or name the skills differently, there is a widely accepted set of

fundamental skills essential for any teacher.

Core Teaching Skills

These skills fall broadly into categories that address the beginning, middle,

and end of a lesson, as well as classroom management.

I. Presentation Skills (Lesson Introduction and Explanation)

1. Skill of Introducing a Lesson: The ability to effectively prepare the
students for the new lesson. This includes using appropriate introductory
devices (e.g., examples, stories, demonstrations), linking the new content
to prior knowledge, and clearly stating the aim (objectives) of the lesson.

2. Skill of Explaining/lllustrating with Examples: The ability to simplify
abstract ideas, concepts, and principles through clear, logical, and
connected statements. It involves using appropriate teaching aids,
providing relevant and varied examples (inductive and deductive), and
ensuring the explanation is student-centric and jargon-free.

3. Skill of Stimulus Variation: The ability to make the lesson dynamic and
engaging by avoiding monotonous delivery. This involves deliberate
changes in teaching behavior, such as:

e Movement (teacher's movement and gestures).

e Focusing (drawing attention to key points).
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« Interaction style (changing from teacher-talk to student-talk, and vice-  \; gification

of Teaching

VErsa).
) Behavior

« Pausing (using silence effectively).
e Change in sensory channel (from visual to auditory, e.g., using a chart

then explaining).
Il. Questioning Skills (Interaction and Engagement)

1. Skill of Probing Questions: The ability to deepen student understanding,
elicit more information, and encourage critical thinking beyond the initial
surface response. Techniques include:

e Prompting (giving a hint).

e Seeking further information.

o Refocusing (relating the answer to a different context).
e Increasing critical awareness (asking ‘why' or 'how’).

2. Skill of Fluency in Questioning: The ability to frame, ask, and manage

questions effectively. This includes:

o Clarity and grammatical correctness of questions.

e Pacing and distribution of questions across the class.
e Waiting for an adequate response time (wait time).

e Avoiding repetitive questioning.
I11. Management and Closure Skills

1. Skill of Reinforcement: The ability to strengthen desirable student
behavior and responses. This involves using:
e Positive Verbal Reinforcement (e.g., "Excellent,” "That's a good
point™).
e Positive Non-Verbal Reinforcement (e.g., nodding, smiling, writing
the answer on the board).
e Judicious use of negative reinforcement (e.g., saying "No, try again™
rather than shaming).
2. Skill of Classroom Management/Discipline: The ability to maintain an

orderly and productive learning environment. This involves anticipating
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Educational  POteNtial disruptions, using non-verbal cues to manage behavior, and

Technology  gstaplishing clear routines.

3. Skill of Using the Blackboard/Whiteboard: The ability to utilize the
writing surface as an effective visual aid. This includes:
e Legibility and size of handwriting.
» Neatness, organization, and correct spacing.
o Focusing on the main points and avoiding unnecessary clutter.

4. Skill of Achieving Closure: The ability to conclude the lesson effectively
by summarizing the key points, helping students integrate new knowledge,

and providing a suitable follow-up or assignment.

Mastering these skills individually provides the teacher with a powerful
repertoire of pedagogical tools that, when integrated, result in a highly

effective and engaging lesson.

4.2.4 Role of Supervisor

In the microteaching process, the Supervisor (often a teacher educator, a
seasoned mentor, or a peer with specific training) is arguably the most critical
element. The supervisor is not just an observer but a facilitator,
diagnostician, and content expert whose primary function is to guide the

trainee from awareness to mastery of a specific teaching skill.

Figure 4.3: Role of Supervisor in Microteaching
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Functions and Importance

The supervisor's role is multi-faceted and crucial at every stage of the
microteaching cycle.

I. Pre-Teaching Role (Planning & Preparation)

1. Skill Orientation: The supervisor first introduces the specific
teaching skill to be practiced. They provide the theoretical concept,
the behavioral components (what the skill looks like in action), and a
model lesson (either live or recorded) demonstrating the skill
effectively.

2. Lesson Planning Guidance: They help the trainee develop the micro-
lesson plan, ensuring that the content is concise and that the plan is
explicitly geared towards practicing the targeted skill, eliminating
distractions from other pedagogical concerns.

3. Observation Tool Preparation: The supervisor ensures the trainee
understands the observation schedule or rating scale that will be used.
This clarifies the criteria for success and what specific behaviors will

be measured.

Il. Teaching Role (Observation & Data Collection)

4. Objective Observation: The supervisor observes the 5—10 minute
teaching session meticulously, focusing only on the targeted skill.
They use the agreed-upon observation tool to record the frequency and
quality of the specific behavioral components.

5. Data Recording: They maintain an objective record, often timing
instances of behaviors, noting key quotes, and avoiding subjective
interpretations during this phase. This data forms the evidence base for

the feedback session.

I11. Post-Teaching Role (Feedback & Re-Plan)

1. Facilitating Feedback: This is the most important function. The

supervisor leads the feedback session, ensuring it is constructive,
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Technology claims.

o Positive First: They start by highlighting the effective use of the skill
to build the trainee's confidence.

o Specific Critique: They focus on one or two key areas for
improvement directly related to the skill's components.

o Goal Setting: They help the trainee formulate actionable strategies for
the 'Re-Plan’ and 'Re-Teach' phases.

2. Diagnostic and Counselling Role: The supervisor acts as a mentor,
helping the trainee diagnose the root cause of any observed weakness and
providing remedial suggestions for the next cycle. They manage any

anxiety and maintain a supportive, non-judgmental atmosphere.

The importance of the supervisor is paramount because microteaching is an
intense, self-reflective activity. Without a trained supervisor, the feedback can
become vague, emotional, or unfocused, defeating the purpose of the
technique. The supervisor transforms the simple act of teaching into a
powerful learning laboratory by providing the necessary structure, data-

driven critique, and emotional support required for skill mastery.

4.2.5 Simulated Teaching

While often confused with microteaching, Simulated Teaching (or
Simulation) is a broader, distinct category of teaching practice that involves
creating a realistic, albeit artificial, classroom environment where trainee
teachers can practice a wider range of teaching behaviors without the high-

stakes pressure of a real class.

Concept and Application

Simulated teaching involves creating a contrived situation that closely
resembles a real classroom, complete with roles, problems, and interactive
dynamics. Its purpose is to allow the teacher to practice complex or difficult
teaching scenarios, handle various classroom problems, and experiment with
different teaching methods in a safe and supportive setting.
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The Concept

The concept rests on the idea of role-playing and problem-solving. Unlike
microteaching, which focuses on mastering a single, isolated skill, simulated

teaching aims to practice a more complex set of interactions, often involving:

e Practicing Complex Skills: Such as managing a disruptive class,
handling student questions about sensitive topics, or leading an
interdisciplinary project.

e Role-Playing: Peers or sometimes actors play the roles of diverse
students, including the attentive student, the disruptive student, the
slow learner, or the aggressive student. This allows the trainee to
practice handling realistic classroom situations.

o Creating a Problematic Scenario: The session is often built around a
"problem™ or a case study (e.g., "The school principal has mandated a
new grading system; teach your class how to interpret it.") which
requires the trainee to integrate multiple skills (explanation,
questioning, management) to resolve.

e Focus on Decision-Making: The simulation emphasizes the teacher's
ability to make quick, effective decisions in a dynamic, high-pressure

situation, rather than just executing a single skill perfectly.

Key Differences from Microteaching

MATS Center for Distance and Online Education, MATS University

Feature Microteaching Simulated Teaching

Primary Mastery of One Isolated | Practice of Integrated Skills

Focus Skill  (e.g.,, Probing | and Complex Situations (e.g.,
Questions). Classroom Management).

Class Very Small (5-10 | Small to Medium (10-15

Size/Duration | students), Very Short | students), Longer  duration
(5—10 min). (15—30 min or more).

Objective Refine a specific | Develop the teacher's ability to
behavior to a high | cope with difficult, realistic
degree of proficiency. scenarios and make quick

decisions.

Feedback Highly specific, | More holistic, focusing on the
objective, and data- | overall decision-making,
driven on the single | strategy, and interaction
skill. dynamics.
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Application

Simulated teaching finds its best application in areas where integration,

problem-solving, and role management are key:

1. Practicing Classroom Management: Simulating scenarios involving
conflict resolution, handling apathy, or managing transitions between
activities.

2. Developing Interpersonal Skills: Practicing effective communication
with parents, administrators, or colleagues through structured role-plays.

3. Experimenting with New Methods: Trying out a completely new
teaching strategy (like a flipped classroom model or a Socratic seminar) in
a low-risk environment before applying it in a real classroom.

4. Sensitivity Training: Preparing teachers to handle issues of diversity,
inclusion, or sensitive health/social topics by practicing their responses to

challenging student questions or viewpoints.

In essence, if microteaching is the microscope used to perfect the atoms of
teaching (individual skills), simulated teaching is the wind tunnel used to test
the aerodynamic properties of the complete structure (integrated lesson
delivery and problem-solving). Both are essential preparatory steps that
provide trainee teachers with a crucial practice ground before they enter the

actual professional world.
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Unit 4.3: Interaction Analysis

4.3.1 Flanders' Interaction Analysis Technique (FIAC)

One of the most well-known techniques for analyzing classroom interaction
and assessing teaching effectiveness is Flanders' Interaction Analysis
Technique (FIAC). It is perhaps the most widely used of such techniques, and
accordingly has attracted considerable attention in the literature (Flander
Writing in 1960 Flanders Interaction analysis technique revi- 40 years after of
1994 an Introduction in Education). It symbolizes an organized observational
instrument intended to record and systematize teachers' and students' verbal
activities occurring in the classroom. The core assumption of FIAC is that
verbal exchanges are a valid and measurable reflection of the classroom
context in terms of social and emotional processes, which presumably are
related to various learning and attitude outcomes. Specifically, Flanders
hypothesized that a more indirect teacher, one who promotes involvement,
accepts feelings, and utilizes student ideas, would create a more productive

classroom environment.

Figure 4.4: Flanders’ Interaction Analysis Technique (FIAC)
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This technique moves the lens away from what content is covered and
addresses how content is framed and the nature of the verbal exchange around
it. This is a ten-category, trained observer recording, every 3 seconds, a
sequence and frequency of diverse verbal behaviors to perform mathematical
analysis, resulting in a complete visualization of the classroom interaction
types. This yields a matrix, typically 10 x 10, that provides a statistical
summary of the verbal climate, enabling researchers and educators to identify
precise patterns of turnover and evaluate how such switching may affect their

instruction and the learning environment.

Categories and Procedure

FIAC is built upon ten mutually exclusive and exhaustive categories of
verbal behavior, each assigned a specific number. These ten categories are
broadly divided into three main groups: Teacher Talk, Student Talk, and

Silence or Confusion.

Teacher Talk (Categories 1-7)

Teacher Talk is further subdivided into Indirect Influence (Categories 1-4)

and Direct Influence (Categories 5-7).

Indirect Influence (Categories 1-4): This grouping represents teacher
behaviors that maximize student freedom of action, encourage participation,
and increase student-initiated talk. This style is often associated with a

learner-centered approach.

o Category 1: Accepts Feeling: The teacher accepts, clarifies, and
expresses feelings of students in a non-threatening manner. It is a
genuine acceptance, not a mere reflection or acknowledgment.

e Category 2: Praises or Encourages: The teacher praises or
commends student action or behavior, or encourages them with
statements like "That's good,” "Go on," or "l see."

o Category 3: Accepts or Uses Student Ideas: The teacher clarifies,

builds upon, or uses ideas or suggestions offered by students. The
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teacher may paraphrase, summarize, or integrate a student's idea into the

ongoing lesson.

Category 4: Asks Questions: The teacher asks questions about
content or procedure, expecting a response from a student. This
category is distinct from rhetorical or managerial questions.

Direct Influence (Categories 5-7): This grouping represents teacher

behaviors that restrict student freedom of action, direct behavior, or impose

ideas. This style is characteristic of a more traditional, teacher-centered

approach.

Category 5: Lecturing: The teacher gives facts, opinions, ideas, or
expresses his or her own thought process about the subject matter.
This is extended teacher discourse without direct student interaction.
Category 6: Giving Directions: The teacher gives directions,
commands, or orders with which a student is expected to comply.
These are typically action-oriented instructions.

Category 7: Criticizing or Justifying Authority: The teacher makes
statements intended to change student non-acceptable behavior, or
states an authoritative position. This includes harsh criticism, scolding,

or excessive self-reference to authority.

Student Talk (Categories 8-9)

Category 8: Student Talk—Response: Talk by students in response
to a teacher's specific question or direction. The response is solicited
and predictable.

Category 9: Student Talk—Initiation: Talk by students that they
initiate, not in response to a teacher's question or command. This
includes expressing opinions, starting a new topic, or spontaneously

asking questions.
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Silence or Confusion (Category 10)

o Category 10: Silence or Confusion: Pauses in the verbal flow, short
periods of confusion, noise, or moments when communication is difficult

to understand.
The Procedure of FIAC
The application of FIAC follows a meticulous and specific procedure:

1. Observer Training: The observer must be highly trained to reliably and
accurately assign the correct category number to each verbal utterance.
Reliability is crucial and is established through inter-rater agreement
checks, often using formulas like Scott's Pi or Cohen's Kappa.

2. Observation and Recording: The observer sits unobtrusively in the
classroom. The core of the technique is the three-second rule: every three
seconds, the observer records the number of the category that best
represents the verbal interaction taking place at that exact moment. If the
interaction changes before the three-second interval is over, the new
category number is immediately recorded. This generates a long sequence
of numbers (e.g., 5, 5, 4, 8, 2,5, 5, 5, 6, 10...).

3. Paired Data and the Tally Matrix: The sequence of numbers is then
converted into pairs for matrix construction. The first number in the
sequence is paired with the second, the second with the third, and so on.
For instance, the sequence 5, 5, 4, 8, 2 becomes the pairs (5, 5), (5, 4), (4,
8), and (8, 2). These pairs are tallied onto a 10x10 matrix. The first
number of the pair determines the row, and the second number determines
the column. Thus, the pair (5, 4) is tallied at the intersection of Row 5 and
Column 4.

4. Matrix Analysis and Interpretation: The completed matrix is the core
analytical tool. The total count of tallies (usually over 1000) provides the
total amount of verbal interaction time. The matrix can be interpreted both

quantitatively and qualitatively to reveal specific patterns:
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o Steady State Cells (Diagonal): Tallies on the diagonal (e.g.,
C5,5,C8,8) indicate sustained periods of a single type of behavior
(e.g., extended lecture or sustained student response).

o Transition Cells (Off-Diagonal): Tallies off the diagonal indicate a
shift from one behavior to another (e.g., C4,8 indicates the teacher
asking a question, followed by a student response).

e« The i/d Ratio (Indirect/Direct): A key FIAC index, this ratio
compares the frequency of indirect teacher behaviors (Categories 1-4)
to direct teacher behaviors (Categories 5-7). A higher ratio suggests a
more indirect, student-supportive teaching style.

e The TRR (Teacher Response Ratio): The ratio of teacher reaction to

student talk (e.g., praise/acceptance vs. criticism) to total teacher talk.

FIAC, in summary, is a powerful, high-inference tool for systematically
analyzing the verbal climate of a classroom. Its reliance on objective,
sequential data recording and matrix analysis provides a rigorous, empirical
foundation for understanding the subtle yet critical dynamics of teacher
influence and classroom communication, profoundly influencing subsequent

research on teaching effectiveness and pedagogical styles.

4.3.2 Modern Developments in Interaction Analysis

Though Flanders's Interaction Analysis Technique (FIAC) set the standard for
systematic, category-based observation of classroom verbal behavior,
interaction analysis has changed dramatically over the past several decades,
with advances in technology and computational power as well as a new and
more expanded theoretical base. Contemporary advances have eclipsed purely
verbal, low-inference coding to include multimodal data (nonverbal,
movement, and artifact), the integration of novel data analytic and
visualization tools, and the application of analyses rooted in a variety of fields,
including computer science, linguistics, and neuroscience. Instead of tracking
the frequency of the interaction, this is more about understanding the quality,
context, and cognitive—emotional mechanics that accompany the interaction.
Through a range of contemporary interaction analysis practices, this work is
necessarily across multiple disciplines, given the complexity and
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context-dependent nature of learning interaction and environments from
classrooms, to online environments, to collaborative scientific laboratories.
Such contemporary approaches offer higher-fidelity, finer-grained, and often
real-time impressions of the often-complex transactional processes that

comprise teaching and learning.

Contemporary Tools and Techniques

The modern landscape of interaction analysis is characterized by the use of
advanced tools that automate, enrich, and broaden the scope of data collection

and analysis.
1. Automated Video and Audio Analysis

The most transformative development is the ability to move beyond manual,
real-time coding (like FIAC) to automated or semi-automated analysis of

recorded interactions.

e Multimodal Learning Analytics (MMLA): This area uses Al and
machine learning (ML) to process diverse data streams simultaneously.
Computer vision algorithms can automatically track gaze direction, body
posture, head movements, and proxemics (physical distance between
interactants) to infer attention, engagement, and collaboration patterns. For
instance, a persistent lack of student gaze toward a speaker can be
automatically flagged as a lack of engagement.

e Speech and Natural Language Processing (NLP): Modern tools use
NLP to transcribe and analyze classroom audio. They can automatically
identify who is talking (speaker diarization), measure talk time
distribution (a digital analogue to FIAC's total tallies), and perform
sentiment analysis to gauge the emotional tone (positive, negative,
neutral) of utterances. More advanced techniques use computational
linguistics to analyze the complexity of the teacher's language (e.g., use of
abstract concepts, connective phrases) or the sophistication of student

reasoning evidenced in their discourse.
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Automated Coding Schemes: ML models can be trained on manually
coded FIAC-style data to learn to automatically classify verbal and
nonverbal behavior, drastically increasing the speed and scale of
analysis. While fully automated systems still require validation, they
offer the promise of large-scale, continuous data collection impossible

with human observers.

2. Discourse and Sequential Analysis

Moving beyond simple frequency counts, modern techniques focus on the

structure and sequence of interaction, providing a deeper functional

understanding.

Conversation Analysis (CA) and Discourse Analysis (DA): These
linguistic methods are applied to study the fine-grained, turn-by-turn
organization of talk. CA specifically looks for adjacency pairs (e.g.,
question-answer, offer-acceptance) and mechanisms for repair
(correcting misunderstandings), revealing the implicit social rules
governing classroom interaction. DA focuses on the functions of
language, such as how teachers scaffold learning through specific
questioning sequences or how students construct arguments
collaboratively.

Lag Sequential Analysis: This statistical technique is a direct
descendant of the FIAC matrix analysis. It examines the probability of
one behavior following another (e.g., the probability of a student
initiation, Category 9, being followed by teacher praise, Category 2).
Modern software allows for the analysis of complex, long-distance
dependencies, revealing underlying causal or functional relationships
that are not immediately apparent from simple frequency data. For
example, it might reveal that teacher wait time (Category 10 followed
by Category 4) significantly increases the complexity of a subsequent

student response (Category 9).
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The proliferation of online learning platforms and collaborative software has

necessitated new tools for analyzing digital interaction.

Learning Management System (LMS) and Platform Analytics: Tools
embedded within platforms like Moodle, Canvas, or Zoom can track key
metrics such as frequency of log-ins, time spent on tasks, forum post
guantity/quality, and contribution to shared documents. Network
analysis can be applied to discussion forums to map out the influence and
centrality of individual contributors.

Social Network Analysis (SNA): SNA is used to visualize and quantify
the relationships (interactions) between individuals in a learning group. In
a collaborative project, it can identify knowledge brokers (people
connecting  different groups), isolated learners, or dominant
contributors. The connections are the ‘interactions," and the nodes are the
learners, providing a structural view of the collaboration.

Virtual Reality (VR) and Augmented Reality (AR) Tracking: In
immersive learning environments, tracking student movement,
manipulation of virtual objects, and nonverbal communication within the
digital space provides a novel, rich layer of interaction data that is highly

granular and temporally precise.

4. Physiological and Affective Computing Integration

A cutting-edge development is the integration of physiological measures to

understand the cognitive and emotional states that underpin observable

interaction.

Affective Computing: This field uses sensors to detect and interpret
human emotional states. In interaction analysis, wearable sensors or
remote methods can measure:

Galvanic Skin Response (GSR) or Electrodermal Activity (EDA):
Measures skin conductance, a proxy for physiological arousal, indicating

stress, excitement, or deep cognitive load during an interaction.
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Heart Rate Variability (HRV): Can indicate the emotional valence
(positive/negative) and level of cognitive effort.

Eye-Tracking: Precisely measures fixations (attention) and pupil
dilation (cognitive load or arousal) during interactions with complex
material or with peers/teachers.

Integration with Interaction Data: By temporally aligning physiological
data with recorded verbal and nonverbal interactions, researchers can gain
insight into the impact of a teacher's statement (e.g., a critical remark
followed by a spike in student GSR) or the effort involved in a
collaborative problem-solving session. This allows for a deeper
understanding of the emotional climate—a concept Flanders

hypothesized but could only infer indirectly.

In conclusion, while Flanders’ FIAC provided the essential framework for

categorizing and quantifying classroom talk, modern interaction analysis

leverages data science, machine learning, and multimodal sensing to move

from simple counting to complex pattern recognition, sequential analysis, and

deep contextual understanding. These new tools and techniques enable

researchers to capture the full spectrum of the dynamic, often simultaneous,

verbal, nonverbal, emotional, and digital interactions that shape the learning

process, offering unprecedented detail for improving pedagogical practice and

designing more effective learning environments.
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4.4 SELF-ASSESSMENT QUESTIONS

4.4.1 Multiple Choice Questions (MCQs)

1.
a)
b)
c)
d)

Instructional objectives should be stated in terms of:
Teacher activities

Observable student behavior

Content coverage

Time allocation

Answer: b) Observable student behavior

Bloom’s Taxonomy includes how many levels in the cognitive domain?
3

4

5

6

Answer: d) 6

Task analysis involves:

Analyzing teacher tasks only

Breaking down learning task into components
Student evaluation

Curriculum development

Answer: b) Breaking down learning task into components
Microteaching is:

Teaching to very young children

Scaled-down teaching for skill practice

Short duration course

Online teaching

Answer: b) Scaled-down teaching for skill practice
In microteaching, class size is typically:

50-60 students

30-40 students

5-10 students

100 students

Answer: ¢) 5-10 students
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10.

Duration of a microteaching lesson is usually:
] Modification
a) 45-60 minutes of Teaching
Behavior

b) 30-35 minutes

c) 5-10 minutes

d) 2 hours

Answer: ¢) 5-10 minutes

Which is a core skill in microteaching?
a) Lesson planning

b) Questioning skill

c) Grading

d) Discipline management

Answer: b) Questioning skill

Flanders’ Interaction Analysis has how many categories?
a) 5

b) 7

c) 10

d) 12

Answer: ¢) 10

In Flanders’ system, teacher talk is categorized into:
a) Direct and indirect influence

b) Good and bad talk

c) Formal and informal

d) Verbal and non-verbal

Answer: a) Direct and indirect influence
Simulated teaching provides:

a) Real classroom experience

b) Controlled practice environment

c) Online teaching only

d) Group discussion

Answer: b) Controlled practice environment
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Educational 4 4 2 Short Answer Questions (2-3 marks)

Technology

o Wb E

What are instructional objectives? How are they formulated?
Explain the concept of task analysis.

Define microteaching. What are its main characteristics?
List any five major skills of microteaching.

What is Flanders' Interaction Analysis technique?

4.4.3 Long Answer Questions (5-10 marks)

1.

Discuss the formulation of instructional objectives using Bloom's
Taxonomy. Explain task analysis and its importance in teaching.

Elaborate on microteaching in detail. Explain its meaning, characteristics,
procedure, and significance in teacher training.

Discuss the major skills of microteaching. How does practicing these
skills help in improving teaching effectiveness?

Explain the role of supervisor in microteaching. How does simulated
teaching contribute to teacher development?

Discuss Flanders' Interaction Analysis technique in detail. What are the

modern developments in classroom interaction analysis?
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