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Instructional design 1

Instructional design
Instructional Design (also called Instructional Systems Design (ISD)) is the practice of creating "instructional
experiences which make the acquisition of knowledge and skill more efficient, effective, and appealing."[1] The
process consists broadly of determining the current state and needs of the learner, defining the end goal of
instruction, and creating some "intervention" to assist in the transition. Ideally the process is informed by
pedagogically (process of teaching) and andragogically (adult learning) tested theories of learning and may take
place in student-only, teacher-led or community-based settings. The outcome of this instruction may be directly
observable and scientifically measured or completely hidden and assumed. There are many instructional design
models but many are based on the ADDIE model with the five phases: 1) analysis, 2) design, 3) development, 4)
implementation, and 5) evaluation. As a field, instructional design is historically and traditionally rooted in cognitive
and behavioral psychology, though recently Constructivism (learning theory) has influenced thinking in the
field.[2][3][4]

History

History of the System Approach to Instructional Design

1940’s - The Origins of Instructional Design, World War II

• During the war a considerable amount of training materials for the military were developed based on the
principles of instruction, learning, and human behavior. Tests for assessing a learner’s abilities were used to
screen candidates for the training programs. After the success of military training, psychologists began to view
training as a system, and developed various analysis, design, and evaluation procedures.[5]

1946 – Edgar Dale’s Cone of Experience

• In 1946, Dale outlined a hierarchy of instructional methods and their effectiveness.[6]

Edgar Dale's Cone of Learning

Mid-1950s through mid-1960s - The Programmed Instruction
Movement

• In B. F. Skinner’s 1954 article “The Science of Learning and the Art
of Teaching”, he stated that effective instructional materials, called
programmed instructional materials, should include small steps,
frequent questions, immediate feedback, and allow self-pacing.[5]

• The Popularization of Behavioral Objectives - Robert Mager
popularized the use of learning objectives with his1962 article
“Preparing Objectives for Programmed Instruction”. In the article,
he describes how to write objectives including desired behavior, learning condition, and assessment.[5]

• In 1956, a committee led by Benjamin Bloom published an influential taxonomy of what he termed the three
domains of learning: Cognitive (what one knows or thinks), Psychomotor (what one does, physically) and
Affective (what one feels, or what attitudes one has). These taxonomies still influence the design of
instruction.[6][7]

http://en.wikipedia.org/w/index.php?title=Pedagogically
http://en.wikipedia.org/w/index.php?title=Andragogically
http://en.wikipedia.org/w/index.php?title=Cognitive
http://en.wikipedia.org/w/index.php?title=Behavioral_psychology
http://en.wikipedia.org/w/index.php?title=Constructivism_%28learning_theory%29
http://en.wikipedia.org/w/index.php?title=File%3AEdgar_Dale%27s_cone_of_learning.gif
http://en.wikipedia.org/w/index.php?title=Benjamin_Bloom
http://en.wikipedia.org/w/index.php?title=Taxonomy_of_Educational_Objectives
http://en.wikipedia.org/w/index.php?title=Affective
http://en.wikipedia.org/w/index.php?title=Attitude_%28psychology%29
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Bloom's Taxonomy

Early 1960s - The Criterion-Referenced Testing Movement

• Robert Glaser first used the term “criterion-referenced measures” in
1962. In contrast to norm-referenced tests in which an individual's
performance is compared to group performance, a
criterion-referenced test is designed to test an individual's behavior
in relation to an objective standard. It can be used to assess the
learners’ entry level behavior, and to what extent learners have
developed mastery through an instructional program.[5]

1965 - Domains of Learning, Events of Instruction, and Hierarchical Analysis

• In 1965, Robert Gagne (see below for more information) described five domains of learning outcomes and nine
events of instruction in “The conditions of Learning”, which remain foundations of instructional design
practices.[5]

• Gagne’s work in learning hierarchies and hierarchical analysis led to an important notion in instruction – to ensure
that learners acquire prerequisite skills before attempting superordinate’s ones.[5]

1967 - Formative Evaluation

• In 1967, after analyzing the failure of training material, Michael Scriven suggested the need for formative
assessment – e.g., to try out instructional materials with learners (and revise accordingly) before declaring them
finalized.[5]

The 1970s - Growing of Interest in the Systems Approach

• During 1970s, the number of instructional design models greatly increased and prospered in different sectors in
military, academia, and industry.[5] Many instructional design theorists began to adopt an
information-processing-based approach to the design of instruction. David Merrill for instance developed
Component Display Theory (CDT) [8], which concentrates on the means of presenting instructional materials
(presentation techniques).[9]

The 1980s - Introduction of Personal Computers into the Design Process

• During this decade, while interest in instructional design continued to be strong in business and the military, there
was little evolution of ID in schools or higher education.[5][10]

• This was the era, however, where educators and researchers began to consider how the personal computer could
be used in an educational environment and efforts began to design instruction that utilized this new tool.[5][6][11]

PLATO (Programmed Logic for Automatic Teaching Operation) is one example of how computers began to be
integrated into instruction.[12] Many of the first uses of computers in the classroom were for “drill and skill”
exercises.[13] Computer-based educational games and simulations also became popular.

• This is also the time where there is a growing interest in how cognitive psychology can be applied to instructional
design.[6] In the late 1980s and throughout the 1990s cognitive load theory began to find empirical support for a
variety of presentation techniques.[14]

http://en.wikipedia.org/w/index.php?title=File%3ABloom_taxonomy.jpg
http://www.instructionaldesign.org/theories/component-display.html
http://en.wikipedia.org/w/index.php?title=PLATO_%28computer_system%29
http://en.wikipedia.org/w/index.php?title=Cognitive_load


Instructional design 3

The 1990s - A Growing Interest in Constructivist Theory and the Importance of Performance

• As constructivist theory began to gain traction, its influence on instructional design became more prominent as a
counterpoint to the more traditional cognitive learning theory.[10][15] Constructivists believe that learning
experiences should be “authentic” and produce real-world learning environments that allow the learner to
construct their own knowledge.[10] This emphasis on the learner was a significant departure away from traditional
forms of instructional design.[5][6][15]

• Another trend that surfaced during this period was the recognition of performance improvement as being an
important outcome of learning that needed to be considered during the design process.[5][11]

• The World Wide Web is developed and begins to surface as a potential online learning tool with hypertext and
hypermedia being recognized as good tools for e-learning.[12]

• As technology advanced and constructivist theory gained popularity, technology’s use in the classroom began to
evolve from mostly drill and skill exercises to more interactive activities that required more complex thinking on
the part of the learner.[13]

• Rapid prototyping was first seen during the 1990s. In this process, an instructional design project is prototyped
quickly and then vetted through a series of try and revises cycles. This is a big departure from traditional methods
of instructional design that took far longer to complete.[10]

The 2000s - Rise of the Internet and Online Learning

• The Internet, with its social media tools and multitudes of information resources, became a very popular tool for
online learning, and instructional designers recognized the need to integrate e-learning into the creation of
learning objects and curricula.[5][16]

• There is a great increase in the number of online courses offered by higher education institutions.[16]

• Technology advanced to the point that sophisticated simulations were now readily available to learners, thus
providing more authentic and realistic learning experiences.[13]

2010 and forward

• The influence of e-tools continues to grow and has seemingly encouraged the growth of informal learning
throughout a person’s lifetime. The challenge for instructional designers is how to create learning opportunities
that now may occur anywhere and anytime.

Instructional Media History

Instructional Media History[5]

Era Media Characteristics Outcome

1900s Visual media School museum as supplementary material (First
school museum opened in St. Louis in 1905)

Materials are viewed as supplementary
curriculum materials. District-wide media
center is the modern equivalent.

1914-1923 Visual media films, Slides,
Photographer

Visual Instruction Movement The impact of visual instruction was
limited because of teacher resistance to
change, quality of the file and cost etc.

Mid 1920s to
1930s

Radio broadcasting, Sound
recordings, Sound motion pictures

Radio Audiovisual Instruction movement Education in large was not impacted.

World War II Training films, Overhead
projector, Slide projector, Audio
equipment, Simulators and
training devices

Military and industry at this time had strong
demand for training.

Growth of audio-visual instruction
movement in school was slow, but
audiovisual device were used extensively
in military services and industry.
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Post World
War II

Communication medium Suggested to consider all aspects of a
communication process (influenced by
communication theories).

This view point was first ignored, but
eventually helped to expand the focus of
the audiovisual movement.

1950s to
mid-1960s

Television Growth of Instructional television Instructional television was not adopted to
a greater extent.

1950s-1990s Computer Computer-assisted instruction (CAI) research
started in the 1950s, became popular in the 1980s
a few years after computer s became available to
general public.

The impact of CAI was rather small and
the use of computer was far from
innovative.

Cognitive load theory and the design of instruction
Cognitive load theory developed out of several empirical studies of learners, as they interacted with instructional
materials.[17] Sweller and his associates began to measure the effects of working memory load, and found that the
format of instructional materials has a direct effect on the performance of the learners using those
materials.[18][19][20]

While the media debates of the 1990s focused on the influences of media on learning, cognitive load effects were
being documented in several journals. Rather than attempting to substantiate the use of media, these cognitive load
learning effects provided an empirical basis for the use of instructional strategies. Mayer asked the instructional
design community to reassess the media debate, to refocus their attention on what was most important: learning.[21]

By the mid- to late-1990s, Sweller and his associates had discovered several learning effects related to cognitive load
and the design of instruction (e.g. the split attention effect, redundancy effect, and the worked-example effect). Later,
other researchers like Richard Mayer began to attribute learning effects to cognitive load.[21] Mayer and his
associates soon developed a Cognitive Theory of Multimedia Learning.[22][23][24]

In the past decade, cognitive load theory has begun to be internationally accepted[25] and begun to revolutionize how
practitioners of instructional design view instruction. Recently, human performance experts have even taken notice
of cognitive load theory, and have begun to promote this theory base as the science of instruction, with instructional
designers as the practitioners of this field.[26] Finally Clark, Nguyen and Sweller[27] published a textbook [28]

describing how Instructional Designers can promote efficient learning using evidence-based guidelines of cognitive
load theory.
Instructional Designers use various instructional strategies to reduce cognitive load. For example, they think that the
onscreen text should not be more than 150 words or the text should be presented in small meaningful chunks. The
designers also use auditory and visual methods to communicate information to the learner.

Gagné's Theory of Instruction
Gagné's instructional theory is widely used in the design of instruction by instructional designers in many settings,
and its continuing influence in the field of educational technology can be seen in the more than 130 times that Gagné
has been cited in prominent journals in the field during the period from 1985 through 1990.[29] Synthesizing ideas
from behaviorism and cognitivism, he provides a clear template, which is easy to follow for designing instructional
events. Instructional designers who follow Gagné's theory will likely have tightly focused, efficient instruction.[30]

http://en.wikipedia.org/w/index.php?title=Cognitive_load_theory
http://en.wikipedia.org/w/index.php?title=John_Sweller
http://en.wikipedia.org/w/index.php?title=Memory
http://en.wikipedia.org/w/index.php?title=Split_attention_effect
http://en.wikipedia.org/w/index.php?title=Worked-example_effect
http://www.amazon.com/dp/0787977284
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Overview of Gagné’s instructional theory

 [31]

A taxonomy of Learning Outcomes

Robert Gagné classified the types of learning outcomes. To identify the types of learning, Gagné asked how learning
might be demonstrated.[32] These can be related to the domains of learning, as follows:
•• Cognitive Domain
1.1. Verbal information - is stated
2.2. Intellectual skills - label or classify the concepts
3.3. Intellectual skills - to apply the rules and principles
4.4. Intellectual skills - problem solving allows generating solutions or procedures
5.5. Cognitive strategies - are used for learning
•• Affective Domain
1.1. Attitudes - are demonstrated by preferring options
•• Psychomotor Domain
1.1. Motor skills - enable physical performance

Types of Learning Outcomes

Gagné, & Driscoll elaborated on the types of learning outcomes with a set of corresponding standard verbs:[33]

•• Verbal Information: state, recite, tell, declare
•• Intellectual Skills
1.1. Discrimination: discriminate, distinguish, differentiate
2.2. Concrete Concept: identify, name, specify, label
3.3. Defined Concept: classify, categorize, type, sort (by definition)
4.4. Rule: demonstrate, show, solve (using one rule)
5.5. Higher Order Rule: generate, develop, solve (using two or more rules)
•• Cognitive Strategy: adopt, create, originate
•• Attitude: choose, prefer, elect, favor

http://en.wikipedia.org/w/index.php?title=File:Overview_of_Gagn%C3%A9%27s_instructional_theory.jpg
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•• Motor Skill: execute, perform, carry out

The Nine Events of Instruction (as Conditions of Learning)

According to Gagné, learning occurs in a series of learning events. Each learning event must be accomplished before
the next in order for learning to take place. Similarly, instructional events should mirror the learning events:
1.1. Gaining attention: To ensure reception of coming instruction, the teacher gives the learners a stimulus. Before the

learners can start to process any new information, the instructor must gain the attention of the learners. This might
entail using abrupt changes in the instruction.

2.2. Informing learners of objectives: The teacher tells the learner what they will be able to do because of the
instruction. The teacher communicates the desired outcome to the group.

3.3. Stimulating recall of prior learning: The teacher asks for recall of existing relevant knowledge.
4.4. Presenting the stimulus: The teacher gives emphasis to distinctive features.
5.5. Providing learning guidance: The teacher helps the students in understanding (semantic encoding) by providing

organization and relevance.
6.6. Eliciting performance: The teacher asks the learners to respond, demonstrating learning.
7.7. Providing feedback: The teacher gives informative feedback on the learners' performance.
8.8. Assessing performance: The teacher requires more learner performance, and gives feedback, to reinforce

learning.
9.9. Enhancing retention and transfer: The teacher provides varied practice to generalize the capability.
Some educators believe that Gagné's taxonomy of learning outcomes and events of instruction oversimplify the
learning process by over-prescribing.[34] However, using them as part of a complete instructional package can assist
many educators in becoming more organized and staying focused on the instructional goals.[35]

Gagné's Influence on Instructional Design Theorists

Robert Gagné’s work has been the foundation of instructional design since the beginning of the 1960s when he
conducted research and developed training materials for the military. Among the first to coin the term “instructional
design”, Gagné developed some of the earliest instructional design models and ideas. These models have laid the
groundwork for more present-day instructional design models from theorists like Dick, Carey, and Carey (The Dick
and Carey Systems Approach Model),[36] Jerold Kemp’s Instructional Design Model,[37] and David Merrill (Merrill’s
First Principle of Instruction).[38] Each of these models are based on a core set of learning phases that include (1)
activation of prior experience, (2) demonstration of skills, (3) application of skills, and (4) integration or these skills
into real world activities. The figure below illustrates these five ideas.[38]

5 attributes of instructional design

Gagné’s main focus for instructional design was how instruction and
learning could be systematically connected to the design of instruction.
He emphasized the design principles and procedures that need to take
place for effective teaching and learning. His initial ideas, along with
the ideas of other early instructional designers, can be summed up in
Psychological Principles in Systematic Development which was
written by Roberts B. Miller and edited by Gagné.[39] Gagné believed
in internal learning and motivation which paved the way for theorists
like Merrill, Li, and Jones who designed the Instructional Transaction Theory,[40] Reigeluth and Stein’s Elaboration
Theory,[41] and most notably, Keller’s ARCS Model of Motivation and Design (see below).

http://en.wikipedia.org/w/index.php?title=File%3A5_attributes_of_ID.jpg
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Gagné's Influence on Education Today

Prior to Robert Gagné, learning was often thought of as a single, uniform process.[42] There was little to no
distinction between “learning to load a rifle and learning to solve a complex mathematical problem”.[42] Gagné
offered an alternative view which developed the ideas of different learners required different learning strategies.[42]

Understanding and designing instruction based on a learning style defined by the individual brought about new
theories and approaches to teaching.[42] Gagné 's understanding and theories of human learning added significantly
to understanding the stages in cognitive processing and instructions.[42] For example, Gagné argued instructional
designers must understand the characteristics and functions of short term and long-term memory to facilitate
meaningful learning.[42] This idea encouraged instructional designers to include cognitive needs a top-down
instructional approach.[42]

Gagné ’s continuing influence on education has been best developed in The Legacy of Robert M. Gagne.[43]

Gagné (1966) defines curriculum as a sequence of content units arranged in such a way that the learning of each unit
may be accomplished as a single act, provided the capabilities described by specified prior units (in the sequence)
have already been mastered by the learner.[43]

His definition of curriculum has been the basis of many important initiatives in schools and other educational
environments[43].. In the late 1950s and early 1960s, Gagné had expressed and established an interest in applying
theory to practice with particular interest in applications for teaching, training and learning. Increasing the
effectiveness and efficiency of practice was of particular concern.[43] His ongoing attention to practice while
developing theory continues to have an impact on education and training.[43]

Gagné's work has had a significant influence on American education, military and industrial training.[44] Gagné was
one of the early developers of the concept of instructional systems design which suggests the components of a lesson
can be analyzed and should be designed to operate together as an integrated plan for instruction.[44] In "Educational
Technology and the Learning Process" (Educational Researcher, 1974), Gagné defined instruction as "the set of
planned external events which influence the process of learning and thus promote learning.".[44]

Learning design
The concept of learning design arrived in the literature of technology for education in the late nineties and early
2000s[45] with the idea that "designers and instructors need to choose for themselves the best mixture of behaviourist
and constructivist learning experiences for their online courses".[46] But the concept of learning design is probably as
old as the concept of teaching. Learning design might be defined as "the description of the teaching-learning process
that takes place in a unit of learning (eg, a course, a lesson or any other designed learning event)".[47]

As summarized by Britain,[48] learning design may be associated with:
•• The concept of learning design
• The implementation of the concept made by learning design specifications like PALO, IMS Learning Design,[49]

LDL, SLD 2.0, etc...
•• The technical realisations around the implementation of the concept like TELOS, RELOAD LD-Author, etc...
Difference between Learning Design and Instructional Design

http://en.wikipedia.org/w/index.php?title=IMS_Learning_Design
http://en.wikipedia.org/w/index.php?title=Simple_learning_design_2.0
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Instructional design models

ADDIE process
Perhaps the most common model used for creating instructional materials is the ADDIE Model. This acronym stands
for the 5 phases contained in the model (Analyze, Design, Develop, Implement, and Evaluate).
Brief History of ADDIE’s Development – The ADDIE model was initially developed by Florida State University
to explain “the processes involved in the formulation of an instructional systems development (ISD) program for
military interservice training that will adequately train individuals to do a particular job and which can also be
applied to any interservice curriculum development activity.”[50] The model originally contained several steps under
its five original phases (Analyze, Design, Develop, Implement, and [Evaluation and] Control),[50] whose completion
was expected before movement to the next phase could occur. Over the years, the steps were revised and eventually
the model itself became more dynamic and interactive than its original hierarchical rendition, until its most popular
version appeared in the mid-80s, as we understand it today.
The five phases are listed and explained below[5]:

ADDIE Model

Analyze – The first phase of content
development begins with Analysis. Analysis
refers to the gathering of information about
one’s audience, the tasks to be completed,
and the project’s overall goals. The
instructional designer then classifies the
information to make the content more
applicable and successful.

Design – The second phase is the Design
phase. In this phase, instructional designers
begin to create their project. Information
gathered from the analysis phase, in
conjunction with the theories and models of instructional design, is meant to explain how the learning will be
acquired. For example, the design phase begins with writing a learning objective. Tasks are then identified and
broken down to be more manageable for the designer. The final step determines the kind of activities required for the
audience in order to meet the goals identified in the Analyze phase.

Develop – The third phase, Development, relates to the creation of the activities being implemented. This stage is
where the blueprints in the design phase are assembled.
Implement – After the content is developed, it is then Implemented. This stage allows the instructional designer to
test all materials to identify if they are functional and appropriate for the intended audience.
Evaluate – The final phase, Evaluate, ensures the materials achieved the desired goals. The evaluation phase
consists of two parts: formative and summative assessment. The ADDIE model is an iterative process of
instructional design, meaning at each stage, the designer can assess the project's elements and revised them if
necessary. This process incorporates formative assessment, while the summative assessments contain tests or
evaluations created for the content being implemented. This final phase is vital for the instructional design team
because it provides data used to alter and enhance the design.
Connecting all phases of the model are external and reciprocal revision opportunities. Aside from the internal
Evaluation phase, revisions should and can be made throughout the entire process.
Most of the current instructional design models are variations of the ADDIE process.[51]

http://en.wikipedia.org/w/index.php?title=File%3AADDIE_Model_of_Design.jpg
http://en.wikipedia.org/w/index.php?title=Formative_assessment
http://en.wikipedia.org/w/index.php?title=Summative_assessment
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Rapid prototyping
Sometimes utilized adaptation to the ADDIE model is in a practice known as rapid prototyping.
Proponents suggest that through an iterative process the verification of the design documents saves time and money
by catching problems while they are still easy to fix. This approach is not novel to the design of instruction, but
appears in many design-related domains including software design, architecture, transportation planning, product
development, message design, user experience design, etc.[51][52][53] In fact, some proponents of design prototyping
assert that a sophisticated understanding of a problem is incomplete without creating and evaluating some type of
prototype, regardless of the analysis rigor that may have been applied up front.[54] In other words, up-front analysis
is rarely sufficient to allow one to confidently select an instructional model. For this reason many traditional methods
of instructional design are beginning to be seen as incomplete, naive, and even counter-productive.[55]

However, some consider rapid prototyping to be a somewhat simplistic type of model. As this argument goes, at the
heart of Instructional Design is the analysis phase. After you thoroughly conduct the analysis—you can then choose
a model based on your findings. That is the area where most people get snagged—they simply do not do a
thorough-enough analysis. (Part of Article By Chris Bressi on LinkedIn)

Dick and Carey
Another well-known instructional design model is The Dick and Carey Systems Approach Model.[56] The model
was originally published in 1978 by Walter Dick and Lou Carey in their book entitled The Systematic Design of
Instruction [57].

Dick and Carey made a significant contribution to the instructional design field by championing a systems view of
instruction as opposed to viewing instruction as a sum of isolated parts. The model addresses instruction as an entire
system, focusing on the interrelationship between context, content, learning and instruction. According to Dick and
Carey, "Components such as the instructor, learners, materials, instructional activities, delivery system, and learning
and performance environments interact with each other and work together to bring about the desired student learning
outcomes".[56] The components of the Systems Approach Model, also known as the Dick and Carey Model, are as
follows:
•• Identify Instructional Goal(s): goal statement describes a skill, knowledge or attitude(SKA) that a learner will be

expected to acquire
•• Conduct Instructional Analysis: Identify what a learner must recall and identify what learner must be able to do to

perform particular task
•• Analyze Learners and Contexts: Identify general characteristics of the target audience including prior skills, prior

experience, and basic demographics; identify characteristics directly related to the skill to be taught; and perform
analysis of the performance and learning settings.

•• Write Performance Objectives: Objectives consists of a description of the behavior, the condition and criteria. The
component of an objective that describes the criteria that will be used to judge the learner's performance.

http://en.wikipedia.org/w/index.php?title=Rapid_prototyping
http://books.google.com/books?hl=en&lr=&id=a0gdmLZwI8IC&oi=fnd&pg=PA71&dq=The+Systematic+Design+of+Instruction
http://en.wikipedia.org/w/index.php?title=File:Dick_Carey.png
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•• Develop Assessment Instruments: Purpose of entry behavior testing, purpose of pretesting, purpose of posttesting,
purpose of practive items/practive problems

•• Develop Instructional Strategy: Pre-instructional activities, content presentation, Learner participation, assessment
•• Develop and Select Instructional Materials
•• Design and Conduct Formative Evaluation of Instruction: Designer try to identify areas of the instructional

materials that are in need of improvement.
•• Revise Instruction: To identify poor test items and to identify poor instruction
•• Design and Conduct Summative Evaluation
With this model, components are executed iteratively and in parallel rather than linearly.[56]

Instructional Development Learning System (IDLS)
Another instructional design model is the Instructional Development Learning System (IDLS).[58] The model was
originally published in 1970 by Peter J. Esseff, PhD and Mary Sullivan Esseff, PhD in their book entitled IDLS—Pro
Trainer 1: How to Design, Develop, and Validate Instructional Materials.[59]

Peter (1968) & Mary (1972) Esseff both received their doctorates in Educational Technology from the Catholic
University of America under the mentorship of Dr. Gabriel Ofiesh, a Founding Father of the Military Model
mentioned above. Esseff and Esseff contributed synthesized existing theories to develop their approach to systematic
design, "Instructional Development Learning System" (IDLS).
Also see: Managing Learning in High Performance Organizations, by Ruth Stiehl and Barbara Bessey, from The
Learning Organization, Corvallis, Oregon. ISBN 0-9637457-0-0.
The components of the IDLS Model are:
•• Design a Task Analysis
•• Develop Criterion Tests and Performance Measures
•• Develop Interactive Instructional Materials
•• Validate the Interactive Instructional Materials

Other instructional design models
Other useful instructional design models include: the Smith/Ragan Model,[60] the Morrison/Ross/Kemp Model[61]

and the OAR Model of instructional design in higher education,[62] as well as, Wiggins' theory of backward design.
Learning theories also play an important role in the design of instructional materials. Theories such as behaviorism,
constructivism, social learning and cognitivism help shape and define the outcome of instructional materials.

Motivational Design
Motivation is defined as an internal drive that activates behavior and gives it direction. The term motivation theory is
concerned with the process that describe why and how human behavior is activated and directed.
Motivation Concepts Intrinsic and Extrinsic Motivation

• Instrinsic: defined as the doing of an activity for its inherent satisfactions rather than for some separable
consequence. When intrinsically motivated a person is moved to act for the fun or challenge entailed rather than
because of external rewards.[63] Intrinsic motivation reflects the desire to do something because it is enjoyable. If
we are intrinsically motivated, we would not be worried about external rewards such as praise.

Examples: Writing short stories because you enjoy writing them, reading a book because you are curious about
the topic, and playing chess because you enjoy effortful thinking

• Extrinsic: reflects the desire to do something because of external rewards such as awards, money and praise. 
People who are extrinsically motivated may not enjoy certain activities. They may only wish to engage in certain

http://en.wikipedia.org/w/index.php?title=Understanding_by_Design%23Backward_design
http://en.wikipedia.org/w/index.php?title=Behaviorism
http://en.wikipedia.org/w/index.php?title=Constructivism_%28learning_theory%29
http://en.wikipedia.org/w/index.php?title=Social_learning_theory
http://en.wikipedia.org/w/index.php?title=Cognitivism_%28psychology%29
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activities because they wish to receive some external reward.[64]

Examples: The writer who only writes poems to be submitted to poetry contests, a person who dislikes sales
but accepts a sales position because he/she desires to earn an above average salary, and a person selecting a
major in college based on salary and prestige, rather than personal interest.

John Keller[65] has devoted his career to researching and understanding motivation in instructional systems. These
decades of work constitute a major contribution to the instructional design field. First, by applying motivation
theories systematically to design theory. Second, in developing a unique problem-solving process he calls the ARCS
Motivation.

John Keller

The ARCS Model of Motivational Design

The ARCS Model of Motivational Design was created by John Keller
while he was researching ways to supplement the learning process with
motivation. The model is based on Tolman's and Lewin's
expectancy-value theory, which presumes that people are motivated to
learn if there is value in the knowledge presented (i.e. it fulfills
personal needs) and if there is an optimistic expectation for success.[66]

The model consists of four main areas: Attention, Relevance,
Confidence, and Satisfaction.

Attention and relevance according to John Keller's ARCS motivational
theory are essential to learning. The first 2 of 4 key components for
motivating learners, attention and relevance can be considered the
backbone of the ARCS theory, the latter components relying upon the
former.
Attention: The attention mentioned in this theory refers to the interest
displayed by learners in taking in the concepts/ideas being taught. This
component is split into three categories: perceptual arousal, using
surprise or uncertain situations; inquiry arousal, offering challenging questions and/or problems to answer/solve; and
variability, using a variety of resources and methods of teaching. Within each of these categories, John Keller has
provided further sub-divisions of types of stimuli to grab attention. Grabbing attention is the most important part of
the model because it initiates the motivation for the learners. Once learners are interested in a topic, they are willing
to invest their time, pay attention, and find out more.

Relevance: Relevance, according to Keller, must be established by using language and examples that the learners are
familiar with. The three major strategies John Keller presents are goal oriented, motive matching, and familiarity.
Like the Attention category, John Keller divided the three major strategies into subcategories, which provide
examples of how to make a lesson plan relevant to the learner. Learners will throw concepts to the wayside if their
attention cannot be grabbed and sustained and if relevance is not conveyed.
Confidence: The confidence aspect of the ARCS model focuses on establishing positive expectations for achieving
success among learners. The confidence level of learners is often correlated with motivation and the amount of effort
put forth in reaching a performance objective. For this reason, it’s important that learning design provides students
with a method for estimating their probability of success. This can be achieved in the form of a syllabus and grading
policy, rubrics, or a time estimate to complete tasks. Additionally, confidence is built when positive reinforcement
for personal achievements is given through timely, relevant feedback.
Satisfaction: Finally, learners must obtain some type of satisfaction or reward from a learning experience. This 
satisfaction can be from a sense of achievement, praise from a higher-up, or mere entertainment. Feedback and 
reinforcement are important elements and when learners appreciate the results, they will be motivated to learn.

http://en.wikipedia.org/w/index.php?title=File%3AJohn_Nov_2005_Crop.jpg
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Satisfaction is based upon motivation, which can be intrinsic or extrinsic. To keep learners satisfied, instruction
should be designed to allow them to use their newly learned skills as soon as possible in as authentic a setting as
possible.

Summary of ARCS Model

Motivating Opportunities Model
Although Keller’s ARCS model currently dominates instructional design with respect to learner motivation, in 2006
Hardré and Miller[67] proposed a need for a new design model that includes current research in human motivation, a
comprehensive treatment of motivation, integrates various fields of psychology and provides designers the flexibility
to be applied to a myriad of situations.
Hardré[68] proposes an alternate model for designers called the Motivating Opportunities Model or MOM. Hardré’s
model incorporates cognitive, needs, and affective theories as well as social elements of learning to address learner
motivation. MOM has seven key components spelling the acronym ‘SUCCESS’- Situational, Utilization,
Competence, Content, Emotional, Social, and Systemic.[68] These components are described below.

Influential researchers and theorists
Alphabetic by last name

• Bloom, Benjamin – Taxonomies of the cognitive, affective, and psychomotor domains – 1955
• Bonk, Curtis – Blended learning – 2000s
• Bransford, John D. – How People Learn: Bridging Research and Practice – 1999
• Bruner, Jerome – Constructivism
• Carey, L. – "The Systematic Design of Instruction"
• Clark, Richard – Clark-Kosma "Media vs Methods debate", "Guidance" debate [69].
• Clark, Ruth – Efficiency in Learning: Evidence-Based Guidelines to Manage Cognitive Load / Guided Instruction

/ Cognitive Load Theory
• Dick, W. – "The Systematic Design of Instruction"
• Gagné, Robert M. – Nine Events of Instruction [70] (Gagné and Merrill Video Seminar)
• Hannum, Wallace H., Professor, UNC-Chapel Hill – numerous articles and books; search via Google and Google

Scholar
• Heinich, Robert – Instructional Media and the new technologies of instruction 3rd ed. – Educational Technology

– 1989
• Jonassen, David – problem-solving strategies – 1990s
• Langdon, Danny G – The Instructional Designs Library: 40 Instructional Designs, Educational Tech. Publications
• Mager, Robert F. – ABCD model for instructional objectives – 1962
• Merrill, M. David – Component Display Theory / Knowledge Objects / First Principles of Instruction
• Papert, Seymour – Constructionism, LOGO – 1970s
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• Piaget, Jean – Cognitive development – 1960s
• Piskurich, George – Rapid Instructional Design – 2006
• Simonson, Michael – Instructional Systems and Design via Distance Education – 1980s
• Schank, Roger – Constructivist simulations – 1990s
• Sweller, John – Cognitive load, Worked-example effect, Split-attention effect
• Reigeluth, Charles – Elaboration Theory, "Green Books" I, II, and III – 1999–2010
• Skinner, B.F. – Radical Behaviorism, Programed Instruction
• Vygotsky, Lev – Learning as a social activity – 1930s
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ADDIE Model
The ADDIE model is the generic process traditionally used by instructional designers and training developers. The
five phases—Analysis, Design, Development, Implementation, and Evaluation—represent a dynamic, flexible
guideline for building effective training and performance support tools.
It is an Instructional Systems Design (ISD) model. Most of the current instructional design models are variations of
the ADDIE process;[1] other models include the Dick & Carey and Kemp ISD models [2]. One commonly accepted
improvement to this model is the use of rapid prototyping. This is the idea of receiving continual or formative
feedback while instructional materials are being created. This model attempts to save time and money by catching
problems while they are still easy to fix.
Instructional theories also play an important role in the design of instructional materials. Theories such as
behaviorism, constructivism, social learning and cognitivism help shape and define the outcome of instructional
materials.

History
The ADDIE model was initially developed by Florida State University to explain “the processes involved in the
formulation of an instructional systems development (ISD) program for military interservice training that will
adequately train individuals to do a particular job and which can also be applied to any interservice curriculum
development activity.”[3] The model originally contained several steps under its five original phases (Analyze,
Design, Develop, Implement, and [Evaluation and] Control),[3] whose completion was expected before movement to
the next phase could occur. Over the years, the steps were revised and eventually the model itself became more
dynamic and interactive than its original hierarchical rendition, until its most popular version appeared in the
mid-80s, as we understand it today.
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ADDIE Model

Phases of ADDIE

Analysis Phase

In the analysis phase, the instructional
problem is clarified, the instructional goals
and objectives are established, and the
learning environment and learner's existing
knowledge and skills are identified. Below
are some of the questions addressed during
the analysis phase:
•• Who are the learners and what are their

characteristics?
•• What is the desired new behavioral outcome?
•• What types of learning constraints exist?
•• What are the delivery options?
• What are the pedagogical considerations?
•• What are the Adult Learning Theory considerations?
•• What is the timeline for project completion?

Design Phase
The design phase deals with learning objectives, assessment instruments, exercises, content, subject matter analysis,
lesson planning and media selection. The design phase should be systematic and specific. Systematic means a
logical, orderly method of identifying, developing and evaluating a set of planned strategies targeted for attaining the
project's goals. Specific means each element of the instructional design plan needs to be executed with attention to
details.
These are steps involved in design phase:
•• Document the project's instructional, visual and technical design strategy
•• Apply instructional strategies according to the intended behavioral outcomes by domain (cognitive, affective, and

psychomotor).
• Design the user interface and/or user experience
•• Create prototype
• Apply visual design (graphic design)

Development Phase
The development phase is where instructional designers and developers create and assemble the content assets that
were blueprinted in the design phase. In this phase, storyboards and graphics are designed. If elearning is involved,
programmers develop and/or integrate technologies. Testers perform debugging procedures. The project is reviewed
and revised according to the feedback received.

Implementation Phase
During the implementation phase, a procedure for training the facilitators and the learners is developed. The training
facilitators should cover the course curriculum, learning outcomes, method of delivery, and testing procedures.
Preparation of the learners includes training them on new tools (software or hardware) and student registration.
Implementation is also evaluation of the design.
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This is also the phase where the project manager ensures that the books, hands-on equipment, tools, CD-ROMs and
software are in place, and that the learning application or website is functional.

Evaluation Phase
The evaluation phase consists of two parts: formative and summative. Formative evaluation is present in each stage
of the ADDIE process. Summative evaluation consists of tests designed for domain specific criterion-related
referenced items and providing opportunities for feedback from the users which were identified
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E-learning
E-learning includes all forms of electronically supported learning and teaching, including Edtech. The information
and communication systems, whether networked learning or not, serve as specific media to implement the learning
process.[1] The term will still most likely be utilized to reference out-of-classroom and in-classroom educational
experiences via technology, even as advances continue in regard to devices and curriculum. Abbreviations like CBT
(Computer-Based Training), IBT (Internet-Based Training) or WBT (Web-Based Training) have been used as
synonyms to e-learning.
E-learning is the computer and network-enabled transfer of skills and knowledge. E-learning applications and
processes include Web-based learning, computer-based learning, virtual education opportunities and digital
collaboration. Content is delivered via the Internet, intranet/extranet, audio or video tape, satellite TV, and
CD-ROM. It can be self-paced or instructor-led and includes media in the form of text, image, animation, streaming
video and audio.
It is commonly thought that new technologies can strongly help in education. In young ages especially, children can
use the huge interactivity of new media, and develop their skills, knowledge, perception of the world, under their
parents monitoring, of course. Many proponents of e-learning believe that everyone must be equipped with basic
knowledge in technology, as well as use it as a medium to reach a particular goal.
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Market
The worldwide e-learning industry is estimated to be worth over $48 billion according to conservative estimates.[2]

Developments in internet and multimedia technologies are the basic enabler of e-learning, with consulting, content,
technologies, services and support being identified as the five key sectors of the e-learning industry.[3]

Higher education
By 2006, 3.5 million students were participating in on-line learning at institutions of higher education in the United
States.[4] According to the Sloan Foundation reports,[5][6] there has been an increase of around 12–14 percent per
year on average in enrollments for fully online learning over the five years 2004–2009 in the US post-secondary
system, compared with an average of approximately 2 per cent increase per year in enrollments overall. Allen and
Seaman (2009)[5] claim that almost a quarter of all students in post-secondary education were taking fully online
courses in 2008, and a report by Ambient Insight Research[7] suggests that in 2009, 44 percent of post-secondary
students in the USA were taking some or all of their courses online, and projected that this figure would rise to 81
percent by 2014. Thus it can be seen that e-learning is moving rapidly from the margins to being a predominant form
of post-secondary education, at least in the USA.
Many higher education, for-profit institutions now offer on-line classes. By contrast, only about half of private,
non-profit schools offer them. The Sloan report, based on a poll of academic leaders, indicated that students
generally appear to be at least as satisfied with their on-line classes as they are with traditional ones. Private
institutions may become more involved with on-line presentations as the cost of instituting such a system decreases.
Properly trained staff must also be hired to work with students on-line. These staff members need to understand the
content area, and also be highly trained in the use of the computer and Internet. Online education is rapidly
increasing, and online doctoral programs have even developed at leading research universities.[8]

K–12 learning
E-learning is also utilized by public K–12 schools in the United States as well as private schools. Some E-Learning
environments take place in a traditional classroom, others allow students to attend classes from home or other
locations. There are several states that are utilizing cyber and virtual school platforms for E-learning across the
country that continue to increase. Virtual school enables students to log into synchronous learning or asynchronous
learning courses anywhere there is an internet connection. Technology kits are usually provided that include
computers, printers, and reimbursement for home internet use. Students are to use technology for school use only
and must meet weekly work submission requirements. Teachers employed by K–12 online public cyber schools
must be certified teachers in the state they are teaching in. Cyber schools allow for students to maintain their own
pacing and progress, course selection, and provide the flexibility for students to create their own schedule.
E-learning is increasingly being utilized by students who may not want to go to traditional brick and mortar schools
due to severe allergies or other medical issues, fear of school violence and school bullying and students whose
parents would like to homeschool but do not feel qualified.[9] Cyber schools create a safe haven for students to
receive a quality education while almost completely avoiding these common problems. Cyber charter schools also
often are not limited by location, income level or class size in the way brick and mortar charter schools are.[10]

The more established cyber charter schools offer students a full range of supplemental programs which not only 
enhance the curriculum choices that are offered, but they also provide support for students so that they can become 
as successful as possible in an on line environment. Some of these supplemental programs include: Student 
Assistance Program for students who may be struggling with other areas in their life and not just academics. Open 
tutoring for those students that require extra support, Guidance Counseling, Title 1 Reading, Gifted Education 
Services, Special Education Services, Field Trips to enhance socialization in a cyber environment, Study Island to 
help students improve their math and reading skills to prepare them for state testing, and Early College Scholarships. 
Students are also assigned to a supervisor shortly after enrollment. This supervisor is the main point of contact
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initially, and acts in an advisory capacity to support students throughout their on line education. They monitor
student progress and act as liaisons for students, families, staff, and administration to provide continuous
communication and guidance.
National private schools are also available online. These provide the benefits of e-learning to students in states where
charter cyber schools are not available. They also may allow students greater flexibility and exemption from state
testing.

Corporate
E-Learning has now been adopted and used by various companies to inform & educate both their employees and
customers. Companies with large and spread out distribution chains use it to educate their sales staff as to the latest
product developments without the need of organizing physical courses. Compliance has also been a big field of
growth with banks using it to keep their staff's CPD's level up.

History
In the early 1960s, Stanford University psychology professors Patrick Suppes and Richard C. Atkinson experimented
with using computers to teach math and reading to young children in elementary schools in East Palo Alto,
California. Stanford's Education Program for Gifted Youth is descended from those early experiments. In 1963,
Bernard Luskin installed the first computer in a community college for instruction, working with Stanford and
others, developed computer assisted instruction. Luskin completed his landmark UCLA dissertation working with
the Rand Corporation in analyzing obstatcles to computer assisted instruction in 1970.
Early e-learning systems, based on Computer-Based Learning/Training often attempted to replicate autocratic
teaching styles whereby the role of the e-learning system was assumed to be for transferring knowledge, as opposed
to systems developed later based on Computer Supported Collaborative Learning (CSCL), which encouraged the
shared development of knowledge.
As early as 1993, William D. Graziadei described an online computer-delivered lecture, tutorial and assessment
project using electronic mail. By 1994, the first online high school had been founded.
In 1997 Graziadei, W.D., et al.,[11][12] published an article entitled "Building Asynchronous and Synchronous
Teaching-Learning Environments: Exploring a Course/Classroom Management System Solution". They described a
process at the State University of New York (SUNY) of evaluating products and developing an overall strategy for
technology-based course development and management in teaching-learning. The product(s) had to be easy to use
and maintain, portable, replicable, scalable, and immediately affordable, and they had to have a high probability of
success with long-term cost-effectiveness. Today many technologies can be, and are, used in e-learning, from blogs
to collaborative software, ePortfolios, and virtual classrooms. Most eLearning situations use combinations of these
techniques.

Computer Based Learning
Computer-Based Learning made up many early E-Learning courses such as those developed by Murray Turoff and
Starr Roxanne Hiltz in the 1970s and 80s at the New Jersey Institute of Technology[13] and the ones developed at the
University of Guelph in Canada.[14]

Web-Based Training and Online Distance Learning
The British Open University,[14] and the online distance courses at the University of British Columbia (where Web 
CT, now incorporated into Blackboard Inc. was first developed) began a revolution of using the Internet to deliver 
learning,[15] making heavy use of online discussion between students in all their programs.[16] Also, from the start, 
practitioners such as Harasim (1995)[17] have put heavy emphasis on the use of learning networks for knowledge
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construction.

Classroom 2.0
The term Classroom 2.0 refers to a method of using a type of Multi-User Virtual Learning Environment set-up to
connect schools across geographical frontiers (known as 'eTwinning') to enhance educational outcomes and cultural
integration.[18] Schools based on the Classroom 2.0 concept make use of CSCL and the Internet to allow learners in
one school to communicate with learners in another that they would not get to know otherwise. E-Learning systems
based on Classroom 2.0 are culturally aware and take account of the different preferences of learners. Classroom 2.0
has been used effectively in Wales,[19] England,[20] Spain[21] and Italy.[22]

E-Learning 2.0
The term E-Learning 2.0[23][24] is a neologism for CSCL systems that came about during the emergence of Web
2.0[25] From an E-Learning 2.0 perspective, conventional e-learning systems were based on instructional packets,
which were delivered to students using assignments. Assignments were evaluated by the teacher. In contrast, the new
e-learning places increased emphasis on social learning and use of social software such as blogs, wikis, podcasts and
virtual worlds such as Second Life.[26] This phenomenon has also been referred to as Long Tail Learning[27] See also
(Seely Brown & Adler 2008)[28]

E-Learning 2.0, by contrast to e-learning systems not based on CSCL, assumes that knowledge (as meaning and
understanding) is socially constructed. Learning takes place through conversations about content and grounded
interaction about problems and actions. Advocates of social learning claim that one of the best ways to learn
something is to teach it to others.[28]

In addition to virtual classroom environments, social networks have become an important part of E-learning 2.0.
Social networks have been used to foster online learning communities around subjects as diverse as test preparation
and language education.[29] Mobile Assisted Language Learning (MALL) is a term used to describe using handheld
computers or cell phones to assist in language learning. Some feel, however, that schools have not caught up with the
social networking trends. Few traditional educators promote social networking unless they are communicating with
their own colleagues.[30]

Approaches to E-learning services
E-learning services have evolved since computers were first used in education. There is a trend to move towards
blended learning services, where computer-based activities are integrated with practical or classroom-based
situations.
Bates and Poole (2003)[31] and the OECD (2005)[32] suggest that different types or forms of e-learning can be
considered as a continuum, from no e-learning, i.e. no use of computers and/or the Internet for teaching and learning,
through classroom aids, such as making classroom lecture Powerpoint slides available to students through a course
web site or learning management system, to laptop programs, where students are required to bring laptops to class
and use them as part of a face-to-face class, to hybrid learning, where classroom time is reduced but not eliminated,
with more time devoted to online learning, through to fully online learning, which is a form of distance education.
This classification is somewhat similar to that of the Sloan Commission reports on the status of e-learning, which
refer to web enhanced, web supplemented and web dependent to reflect increasing intensity of technology use. In the
Bates and Poole continuum, 'blended learning' can cover classroom aids, laptops and hybrid learning, while
'distributed learning' can incorporate either hybrid or fully online learning.
It can be seen then that e-learning can describe a wide range of applications, and it is often by no means clear even in
peer reviewed research publications which form of e-learning is being discussed. However, Bates and Poole argue
that when instructors say they are using e-learning, this most often refers to the use of technology as classroom aids,
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although over time, there has been a gradual increase in fully online learning (see Market above).
Two popular tools for E-learning are Blackboard Inc. and Moodle:
Blackboard Inc. has over 20 million users daily. Offering six different platforms: Blackboard Learn, Blackboard
Collaborate, Blackboard Mobile, Blackboard Connect, Blackboard Transact, and Blackboard Analytics;
Blackboard's tools allow educators to decide whether their program will be blended or fully online, asynchronous or
synchronous. Blackboard can be used for K-12 education, Higher Education, Business, and Government
collaboration.[33]

Moodle is an Open Source Course Management System. It is free to download and provides blended learning
opportunities as well as platforms for distance learning courses. The Moodle website has many tutorials for creating
a program or becoming a Moodle student.[34]

Computer-based learning
Computer-based learning, sometimes abbreviated to CBL, refers to the use of computers as a key component of the
educational environment. While this can refer to the use of computers in a classroom, the term more broadly refers to
a structured environment in which computers are used for teaching purposes.
Cassandra B. Whyte researched about the ever increasing role that computers would play in higher education. This
evolution, to include computer-supported collaborative learning, in addition to data management, has been realized.
The type of computers has changed over the years from cumbersome, slow devices taking up much space in the
classroom, home, and office to laptops and handheld devices that are more portable in form and size and this
minimalization of technology devices will continue.[35]

Computer-based training
Computer-based trainings (CBTs) are self-paced learning activities accessible via a computer or handheld device.
CBTs typically present content in a linear fashion, much like reading an online book or manual. For this reason they
are often used to teach static processes, such as using software or completing mathematical equations. The term
Computer-Based Training is often used interchangeably with Web-based training (WBT) with the primary difference
being the delivery method. Where CBTs are typically delivered via CD-ROM, WBTs are delivered via the Internet
using a web browser. Assessing learning in a CBT usually comes in form of multiple choice questions, or other
assessments that can be easily scored by a computer such as drag-and-drop, radio button, simulation or other
interactive means. Assessments are easily scored and recorded via online software, providing immediate end-user
feedback and completion status. Users are often able to print completion records in the form of certificates.
CBTs provide learning stimulus beyond traditional learning methodology from textbook, manual, or
classroom-based instruction. For example, CBTs offer user-friendly solutions for satisfying continuing education
requirements. Instead of limiting students to attending courses or reading printed manuals, students are able to
acquire knowledge and skills through methods that are much more conducive to individual learning preferences. For
example, CBTs offer visual learning benefits through animation or video, not typically offered by any other means.
CBTs can be a good alternative to printed learning materials since rich media, including videos or animations, can
easily be embedded to enhance the learning. Another advantage to CBTs is that they can be easily distributed to a
wide audience at a relatively low cost once the initial development is completed.
However, CBTs pose some learning challenges as well. Typically the creation of effective CBTs requires enormous
resources. The software for developing CBTs (such as Flash or Adobe Director) is often more complex than a
subject matter expert or teacher is able to use. In addition, the lack of human interaction can limit both the type of
content that can be presented as well as the type of assessment that can be performed. Many learning organizations
are beginning to use smaller CBT/WBT activities as part of a broader online learning program which may include
online discussion or other interactive elements.
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Computer-supported collaborative learning (CSCL)
Computer-supported collaborative learning (CSCL) is one of the most promising innovations to improve teaching
and learning with the help of modern information and communication technology. Most recent developments in
CSCL have been called E-Learning 2.0, but the concept of collaborative or group learning whereby instructional
methods are designed to encourage or require students to work together on learning tasks has existed much longer. It
is widely agreed to distinguish collaborative learning from the traditional 'direct transfer' model in which the
instructor is assumed to be the distributor of knowledge and skills, which is often given the neologism E-Learning
1.0, even though this direct transfer method most accurately reflects Computer-Based Learning systems (CBL).
Blogs, wikis, and Google Docs are commonly used CSCL mediums within the teaching community. The ability to
share information in an environment that is becoming easier for the lay person, has caused a major increase of use in
the average classroom.[36] One of the main reasons for its usage states that it is "a breeding ground for creative and
engaging educational endeavors."[37]

Using Web 2.0 social tools in the classroom allows for students and teachers to work collaboratively, discuss ideas,
and promote information. According to Sendall (2008),[38] blogs, wikis, and social networking skills are found to be
significantly useful in the classroom. After initial instruction on using the tools, students also reported an increase in
knowledge and comfort level for using Web 2.0 tools. The collaborative tools additionally prepare students with
technology skills necessary in today's workforce.
Locus of Control remains an important consideration in successful engagement of E-learners. According to the work
of Cassandra B. Whyte, the continuing attention to aspects of motivation and success in regard to E-learning should
be kept in context and concert with other educational efforts. Information about motivational tendencies can help
educators, psychologists, and technologists develop insights to help students perform better academically.[39]

Technology-enhanced learning (TEL)
Technology enhanced learning (TEL) has the goal to provide socio-technical innovations (also improving efficiency
and cost effectiveness) for e-learning practices, regarding individuals and organizations, independent of time, place
and pace. The field of TEL therefore applies to the support of any learning activity through technology.

Technology issues
Along with the terms learning technology, instructional technology, the term Educational Technology is generally
used to refer to the use of technology in learning in a much broader sense than the computer-based training or
Computer Aided Instruction of the 1980s. It is also broader than the terms Online Learning or Online Education
which generally refer to purely web-based learning. In cases where mobile technologies are used, the term
M-learning has become more common. E-learning, however, also has implications beyond just the technology and
refers to the actual learning that takes place using these systems.
E-learning is naturally suited to distance learning and flexible learning, but can also be used in conjunction with
face-to-face teaching, in which case the term Blended learning is commonly used. E-Learning pioneer Bernard
Luskin argues that the "E" must be understood to have broad meaning if e-Learning is to be effective. Luskin says
that the "e" should be interpreted to mean exciting, energetic, enthusiastic, emotional, extended, excellent, and
educational in addition to "electronic" that is a traditional national interpretation. This broader interpretation allows
for 21st century applications and brings learning and media psychology into the equation.
In higher education especially, the increasing tendency is to create a Virtual Learning Environment (VLE) (which is 
sometimes combined with a Management Information System (MIS) to create a Managed Learning Environment) in 
which all aspects of a course are handled through a consistent user interface standard throughout the institution. A 
growing number of physical universities, as well as newer online-only colleges, have begun to offer a select set of 
academic degree and certificate programs via the Internet at a wide range of levels and in a wide range of disciplines.
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While some programs require students to attend some campus classes or orientations, many are delivered completely
online. In addition, several universities offer online student support services, such as online advising and registration,
e-counseling, online textbook purchase, student governments and student newspapers.
E-Learning can also refer to educational web sites such as those offering learning scenarios, worksheets and
interactive exercises for children. The term is also used extensively in the business sector where it generally refers to
cost-effective online training.
The recent trend in the E-Learning sector is screencasting. There are many screencasting tools available but the latest
buzz is all about the web based screencasting tools which allow the users to create screencasts directly from their
browser and make the video available online so that the viewers can stream the video directly. The advantage of such
tools is that it gives the presenter the ability to show his ideas and flow of thoughts rather than simply explain them,
which may be more confusing when delivered via simple text instructions. With the combination of video and audio,
the expert can mimic the one on one experience of the classroom and deliver clear, complete instructions. From the
learner's point of view this provides the ability to pause and rewind and gives the learner the advantage of moving at
their own pace, something a classroom cannot always offer.
Research on the use of video in lessons is preliminary, but early results show an increased retention and better results
when video is used in a lesson. Creating a systematic video development method holds promise for creating video
models that positively impact student learning.[40]

Communication technologies used in E-learning
Communication technologies are generally categorized as asynchronous or synchronous. Asynchronous activities use
technologies such as blogs, wikis, and discussion boards. The idea here is that participants may engage in the
exchange of ideas or information without the dependency of other participants involvement at the same time.
Electronic mail (Email) is also asynchronous in that mail can be sent or received without having both the
participants’ involvement at the same time. Asynchronous learning also gives students the ability to work at their
own pace. This is particularly beneficial for students who have health problems or have child care responsibilities
and regularly leaving the home to attend lectures is difficult. They have the opportunity to complete their work in a
low stress environment and within a more flexible timeframe.[16]

Synchronous activities involve the exchange of ideas and information with one or more participants during the same
period of time. A face to face discussion is an example of synchronous communications. In an "E" learning
environment, an example of synchronous communications would be a skype conversation or a chat room where
everyone is online and working collaborativelly at the same time. Synchronous activities occur with all participants
joining in at once, as with an online chat session or a virtual classroom or meeting.
Virtual classrooms and meetings can often use a mix of communication technologies. Participants in a virtual
classroom use icons called emoticons to communicate feelings and responses to questions or statements. Students are
able to 'write on the board' and even share their desktop, when given rights by the teacher. Other communication
technologies available in a virtual classroom include text notes, microphone rights, and breakout sessions. Breakout
sessions allow the participants to work collaboratively in a small group setting to accomplish a task as well as allow
the teacher to have private conversations with his or her students.
The virtual classroom also provides the opportunity for students to receive direct instruction from a qualified teacher
in an interactive environment. Students have direct and immediate access to their instructor for instant feedback and
direction. The virtual classroom also provides a structured schedule of classes, which can be helpful for students who
may find the freedom of asynchronous learning to be overwhelming. The virtual classroom also provides a social
learning environment that closely replicates the traditional "brick and mortar" classroom. Most virtual classroom
applications provide a recording feature. Each class is recorded and stored on a server, which allows for instant
playback of any class over the course of the school year. This can be extremely useful for students to review material
and concepts for an upcoming exam. This also provides students with the opportunity to watch any class that they
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may have missed, so that they never have to fall behind. It also gives parents the ability to monitor any classroom to
insure that they are satisfied with the education their child is receiving.
In asynchronous online courses, students proceed at their own pace. If they need to listen to a lecture a second time,
or think about a question for awhile, they may do so without fearing that they will hold back the rest of the class.
Through online courses, students can earn their diplomas more quickly, or repeat failed courses without the
embarrassment of being in a class with younger students. Students also have access to an incredible variety of
enrichment courses in online learning, and can participate in college courses, internships, sports, or work and still
graduate with their class.
In many models, the writing community and the communication channels relate with the E-learning and the
M-learning communities. Both the communities provide a general overview of the basic learning models and the
activities required for the participants to join the learning sessions across the virtual classroom or even across
standard classrooms enabled by technology. Many activities, essential for the learners in these environments, require
frequent chat sessions in the form of virtual classrooms and/or blog meetings.

Learning management system (LMS) and Learning content management system (LCMS)
A learning management system (LMS) is software used for delivering, tracking and managing training/education.
LMSs range from systems for managing training/educational records to software for distributing courses over the
Internet and offering features for online collaboration.
A learning content management system (LCMS) is software for author content (courses, reusable content objects).
An LCMS may be solely dedicated to producing and publishing content that is hosted on an LMS, or it can host the
content itself. The Aviation Industry Computer-Based Training Committee (AICC) specification provides support
for content that is hosted separately from the LMS.
A LMS allows for teachers and administrators to track attendance, time on task, and student progress. LMS also
allows for not only teachers and administrators to track these variables but parents and students as well. Parents can
log on to the LMS to track grades. Students log on to the LMS to submit homework and to access the course syllabus
and lessons.

Computer-aided assessment
Computer-aided Assessment (also but less commonly referred to as E-assessment), ranging from automated
multiple-choice tests to more sophisticated systems is becoming increasingly common. With some systems, feedback
can be geared towards a student's specific mistakes or the computer can navigate the student through a series of
questions adapting to what the student appears to have learned or not learned.
The best examples follow a Formative Assessment structure and are called "Online Formative Assessment". This
involves making an initial formative assessment by sifting out the incorrect answers. The author/teacher will then
explain what the pupil should have done with each question. It will then give the pupil at least one practice at each
slight variation of sifted out questions. This is the formative learning stage. The next stage is to make a Summative
Assessment by a new set of questions only covering the topics previously taught.
The term learning design has sometimes come to refer to the type of activity enabled by software which supports
sequences of activities that can be both adaptive and collaborative. The IMS Learning Design specification is
intended as a standard format for learning designs, and IMS LD Level A is supported in LAMS V2.elearning has
been replacing the traditional settings due to its cost effectiveness.
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Electronic performance support systems (EPSS)
Electronic performance support systems (EPSS) is a "computer-based system that improves worker productivity by
providing on-the-job access to integrated information, advice, and learning experiences". 1991, Barry Raybould

Content issues
Content is a core component of E-learning and includes issues such as pedagogy and learning object re-use.

Pedagogical elements
Pedagogical elements are an attempt to define structures or units of educational material. For example, this could be
a lesson, an assignment, a multiple choice question, a quiz, a discussion group or a case study. These units should be
format independent, so although it may be in any of the following methods, pedagogical structures would not
include a textbook, a web page, a video conference or Podcast.
When beginning to create E-Learning content, the pedagogical approaches need to be evaluated. Simple pedagogical
approaches make it easy to create content, but lack flexibility, richness and downstream functionality. On the other
hand, complex pedagogical approaches can be difficult to set up and slow to develop, though they have the potential
to provide more engaging learning experiences for students. Somewhere between these extremes is an ideal
pedagogy that allows a particular educator to effectively create educational materials while simultaneously providing
the most engaging educational experiences for students.

Pedagogical approaches or perspectives
It is possible to use various pedagogical approaches for eLearning which include:
• social-constructivist – this pedagogy is particularly well afforded by the use of discussion forums, blogs, wiki

and on-line collaborative activities. It is a collaborative approach that opens educational content creation to a
wider group including the students themselves. The One Laptop Per Child Foundation attempted to use a
constructivist approach in its project[41]

• Laurillard's Conversational Model[42] is also particularly relevant to eLearning, and Gilly Salmon's Five-Stage
Model is a pedagogical approach to the use of discussion boards.[43]

• Cognitive perspective focuses on the cognitive processes involved in learning as well as how the brain works.[44]

• Emotional perspective focuses on the emotional aspects of learning, like motivation, engagement, fun, etc.[45]

• Behavioural perspective focuses on the skills and behavioural outcomes of the learning process. Role-playing
and application to on-the-job settings.[46]

• Contextual perspective focuses on the environmental and social aspects which can stimulate learning.
Interaction with other people, collaborative discovery and the importance of peer support as well as pressure.[47]

• Mode Neutral Convergence or promotion of ‘transmodal’ learning where online and classroom learners can
coexist within one learning environment thus encouraging interconnectivity and the harnessing of collective
intelligence.[48]

Reusability, standards and learning objects
Much effort has been put into the technical reuse of electronically based teaching materials and in particular creating
or re-using Learning Objects. These are self-contained units that are properly tagged with keywords, or other
metadata, and often stored in an XML file format. Creating a course requires putting together a sequence of learning
objects. There are both proprietary and open, non-commercial and commercial, peer-reviewed repositories of
learning objects such as the Merlot repository.
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A common standard format for e-learning content is SCORM whilst other specifications allow for the transporting of
"learning objects" (Schools Framework) or categorizing metadata (LOM).
These standards themselves are early in the maturity process with the oldest being 8 years old. They are also
relatively vertical specific: SIF is primarily pK-12, LOM is primarily Corp, Military and Higher Ed, and SCORM is
primarily Military and Corp with some Higher Ed. PESC- the Post-Secondary Education Standards Council- is also
making headway in developing standards and learning objects for the Higher Ed space, while SIF is beginning to
seriously turn towards Instructional and Curriculum learning objects.
In the US pK12 space there are a host of content standards that are critical as well- the NCES data standards are a
prime example. Each state government's content standards and achievement benchmarks are critical metadata for
linking e-learning objects in that space.
An excellent example of e-learning that relates to knowledge management and reusability is Navy E-Learning,
which is available to Active Duty, Retired, or Disable Military members. This on-line tool provides certificate
courses to enrich the user in various subjects related to military training and civilian skill sets. The e-learning system
not only provides learning objectives, but also evaluates the progress of the student and credit can be earned toward
higher learning institutions. The Internet allows for learning to be directed at one’s current objectives.[49] This reuse
is an excellent example of knowledge retention and the cyclical process of knowledge transfer and use of data and
records.
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External links
• European Foundation for Quality in eLearning (EFQUEL) (http:/ / www. efquel. org/ )
• CHIN Roundtable: E-learning in Museums - Outline and Final Report (http:/ / www. pro. rcip-chin. gc. ca/

sommaire-summary/ apprentissage_ligne-e-learning-eng. jsp)
• International eLearning Exhibition and Conference eLearnExpo held in Moscow, Russian Federation (http:/ /

www. elearnexpo. ru/ eng/ )
• National Repository of Online Courses (NROC) (http:/ / www. montereyinstitute. org/ nroc/ )
• BRAC Support to Secondary Formal Schooling: Computer Aided Learning (CAL) Programme (http:/ / www.

brac. net/ content/ support-secondary-formal-schooling-computer-aided-learning-cal-programme/ )

Storyboard

A storyboard for an imagined
television advert, showing four

shots.

Storyboards are graphic organizers in the form of illustrations or images
displayed in sequence for the purpose of pre-visualizing a motion picture,
animation, motion graphic or interactive media sequence.

The storyboarding process, in the form it is known today, was developed at the
Walt Disney Studio during the early 1930s, after several years of similar
processes being in use at Walt Disney and other animation studios.

Origins

The storyboarding process can be very time-consuming and intricate. Many large
budget silent films were storyboarded but most of this material has been lost
during the reduction of the studio archives during the 1970s. The form widely
known today was developed at the Walt Disney studio during the early 1930s. In
the biography of her father, The Story of Walt Disney (Henry Holt, 1956), Diane
Disney Miller explains that the first complete storyboards were created for the
1933 Disney short Three Little Pigs. According to John Canemaker, in Paper
Dreams: The Art and Artists of Disney Storyboards (1999, Hyperion Press), the
first storyboards at Disney evolved from comic-book like "story sketches" created
in the 1920s to illustrate concepts for animated cartoon short subjects such as
Plane Crazy and Steamboat Willie, and within a few years the idea spread to other
studios.

According to Christopher Finch in The Art of Walt Disney (Abrams, 1974),
Disney credited animator Webb Smith with creating the idea of drawing scenes
on separate sheets of paper and pinning them up on a bulletin board to tell a story
in sequence, thus creating the first storyboard. The second studio to switch from
"story sketches" to storyboards was Walter Lantz Productions in early 1935,[1] by
1936 Harman-Ising and Leon Schlesinger also followed suit. By 1937-38 all studios were using storyboards.

Gone with the Wind (1939) was one of the first live action films to be completely storyboarded. William Cameron
Menzies, the film's production designer, was hired by producer David O. Selznick to design every shot of the film.
Storyboarding became popular in live-action film production during the early 1940s, and grew into a standard
medium for previsualization of films. Pace Gallery curator, Annette Micheloson, writing of the exhibition Drawing
into Film: Director's Drawings, considered the 1940s to 1990s to be the period in which "production design was
largely characterized by adoption of the storyboard". Storyboards are now an essential part of the creation progress.
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Usage

Film

A storyboard for an eight-minute animated cartoon.

A film storyboard is essentially a large
comic of the film or some section of
the film produced beforehand to help
film directors, cinematographers and
television commercial advertising
clients visualize the scenes and find
potential problems before they occur.
Often storyboards include arrows or
instructions that indicate movement.

In creating a motion picture with any degree of fidelity to a script, a storyboard provides a visual layout of events as
they are to be seen through the camera lens. And in the case of interactive media, it is the layout and sequence in
which the user or viewer sees the content or information. In the storyboarding process, most technical details
involved in crafting a film or interactive media project can be efficiently described either in picture, or in additional
text.

Some live-action film directors, such as Joel and Ethan Coen, use storyboard extensively before taking a pitch to
their funders, stating that it helps them to get the support they require, since they can show exactly where the money
will be used. Alfred Hitchcock's films were strongly believed to have been extensively storyboarded to the finest
detail by the majority of commentators over the years, although later research indicates that this was exaggerated for
publicity purposes. Akira Kurosawa was known, particularly in his later years, for painstaking detail in his
storyboarding, to the degree that the storyboard paintings for Ran (for which he storyboarded every shot) are
regarded as fine works of art in themselves. Other directors storyboard only certain scenes, or none at all. Animation
directors are usually required to storyboard extensively, sometimes in place of writing a script.

Theater

A common misconception is that storyboards are not used in theater. They are frequently special tools that directors
and playwrights use to understand the layout of the scene. The great Russian theatre practitioner Constantin
Stanislavski developed storyboards in his detailed production plans for his Moscow Art Theatre performances (such
as of Chekhov's The Seagull in 1898). The German director and dramatist Bertolt Brecht developed detailed
storyboards as part of his dramaturgical method of "fabels."

Animatics

In animation and special effects work, the storyboarding stage may be followed by simplified mock-ups called
"animatics" to give a better idea of how the scene will look and feel with motion and timing. At its simplest, an
animatic is a series of still images edited together and displayed in sequence with a rough dialogue and/or rough
sound track added to the sequence of still images (usually taken from a storyboard) to test whether the sound and
images are working effectively together.
This allows the animators and directors to work out any screenplay, camera positioning, shot list and timing issues
that may exist with the current storyboard. The storyboard and soundtrack are amended if necessary, and a new
animatic may be created and reviewed with the director until the storyboard is perfected. Editing the film at the
animatic stage can avoid animation of scenes that would be edited out of the film. Animation is usually an expensive
process, so there should be a minimum of "deleted scenes" if the film is to be completed within budget.
Often storyboards are animated with simple zooms and pans to simulate camera movement (using non-linear editing 
software). These animations can be combined with available animatics, sound effects and dialog to create a
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presentation of how a film could be shot and cut together. Some feature film DVD special features include
production animatics.
Animatics are also used by advertising agencies to create inexpensive test commercials. A variation, the
"rip-o-matic", is made from scenes of existing movies, television programs or commercials, to simulate the look and
feel of the proposed commercial. Rip, in this sense, refers to ripping-off an original work to create a new one.

Photomatic

A photomatic (probably derived from 'animatic' or photo-animation) is a series of still photographs edited together
and presented on screen in a sequence. Usually, a voice-over, soundtrack and sound effects are added to the piece to
create a presentation to show how a film could be shot and cut together. Increasingly used by advertisers and
advertising agencies to research the effectiveness of their proposed storyboard before committing to a 'full up'
television advertisement.
The photomatic is usually a research tool, similar to an animatic, in that it represents the work to a test audience so
that the commissioners of the work can gauge its effectiveness.
Originally, photographs were taken using colour negative film. A selection would be made from contact sheets and
prints made. The prints would be placed on a rostrum and recorded to videotape using a standard video camera. Any
moves, pans or zooms would have to be made in camera. The captured scenes could then be edited.
Digital photography, web access to stock photography and Non-linear editing programs have had a marked impact
on this way of film making also leading to the term 'digimatic'. Images can be shot and edited very quickly to allow
important creative decisions to be made 'live'. Photo composite animations can build intricate scenes that would
normally be beyond many test film budgets.

Comic books
Some writers have used storyboard type drawings (albeit rather sketchy) for their scripting of comic books, often
indicating staging of figures, backgrounds and balloon placement with instructions to the artist as needed often
scribbled in the margins and the dialogue/captions indicated. John Stanley and Carl Barks (when he was writing
stories for the Junior Woodchuck title) are known to have used this style of scripting.

In Japanese Manga comics, the word "nemu" (ネ ー ム; modified Hepburn roomaji: neemu, IPA: [ne̞e̞mu͍]; the -u is
devoiced) is used for manga storyboards.

Business
Storyboards are used today by industry for planning ad campaigns, commercials, a proposal or other business
presentations intended to convince or compel to action. Consulting firms teach the technique to their staff to use
during the development of client presentations, frequently employing the "brown paper technique" of taping
mock-up presentation slides to a large piece of kraft paper which can be rolled up for easy transport. The initial
storyboard may be as simple as slide titles on Post-It notes, which are then replaced with draft presentation slides as
they are created.
Storyboards also exist in accounting in the ABC System(Action Based Costing System) to develop a detailed process
flowchart which visually shows all activities and the relationships among activities. They are used in this way to
measure the cost of resources consumed, identify and eliminate non-value-added costs, determine the efficiency and
effectiveness of all major activities, and identity and evaluate new activities that can improve future performance.
A "quality storyboard" is a tool to help facilitate the introduction of a quality improvement process into an
organisation.
Design comics are a type of storyboard used to include a customer or other characters into a narrative. Design
comics are most often used in designing web sites or illustrating product usage scenarios during design.
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Novels
Storyboards are now becoming more popular with novelists. Because most novelists write their stories by scenes
rather than chapters, storyboards are useful for plotting the story in a sequence of events and rearranging the scenes
accordingly.

Interactive media
More recently the term storyboard has been used in the fields of web development, software development and
instructional design to present and describe, in written, interactive events as well as audio and motion, particularly on
user interfaces and electronic pages.

Software
Storyboarding is used in software development as part of identifying the specifications for a particular software.
During the specification phase, screens that the software will display are drawn, either on paper or using other
specialized software, to illustrate the important steps of the user experience. The storyboard is then modified by the
engineers and the client while they decide on their specific needs. The reason why storyboarding is useful during
software engineering is that it helps the user understand exactly how the software will work, much better than an
abstract description. It is also cheaper to make changes to a storyboard than an implemented piece of software.

Benefits
One advantage of using storyboards is that it allows (in film and business) the user to experiment with changes in the
storyline to evoke stronger reaction or interest. Flashbacks, for instance, are often the result of sorting storyboards
out of chronological order to help build suspense and interest.
The process of visual thinking and planning allows a group of people to brainstorm together, placing their ideas on
storyboards and then arranging the storyboards on the wall. This fosters more ideas and generates consensus inside
the group.

Creation

A storyboard template.

Storyboards for films are created in a multiple step process. They
can be created by hand drawing or digitally on the computer.
If drawing by hand, the first step is to create or download a
storyboard template. These look much like a blank comic strip,
with space for comments and dialogue. Then sketch a "thumbnail"
storyboard. Some directors sketch thumbnails directly in the script
margins. These storyboards get their name because they are rough
sketches not bigger than a thumbnail. For some motion pictures,
thumbnail storyboards are sufficient.

However, some filmmakers rely heavily on the storyboarding
process. If a director or producer wishes, more detailed and
elaborate storyboard images are created. These can be created by professional storyboard artists by hand on paper or
digitally by using 2D storyboarding programs. Some software applications even supply a stable of
storyboard-specific images making it possible to quickly create shots which express the director's intent for the story.
These boards tend to contain more detailed information than thumbnail storyboards and convey more of the mood
for the scene. These are then presented to the project's cinematographer who achieves the director's vision.
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Finally, if needed, 3D storyboards are created (called 'technical previsualization'). The advantage of 3D storyboards
is they show exactly what the film camera will see using the lenses the film camera will use. The disadvantage of 3D
is the amount of time it takes to build and construct the shots. 3D storyboards can be constructed using 3D animation
programs or digital puppets within 3D programs. Some programs have a collection of low resolution 3D figures
which can aid in the process. Some 3D applications allow cinematographers to create "technical" storyboards which
are optically-correct shots and frames.
While technical storyboards can be helpful, optically-correct storyboards may limit the director's creativity. In classic
motion pictures such as Orson Welles' Citizen Kane and Alfred Hitchcock's North by Northwest, the director created
storyboards that were initially thought by cinematographers as to be impossible to film. Such innovative and
dramatic shots had "impossible" depth of field and angles where there was "no room for the camera" - at least not
until creative solutions were found to achieve the ground-breaking shots that the director had envisioned.

References
[1] 1936 documentary Cartoonland Mysteries

Instructional theory
An Instructional theory is "a theory that offers explicit guidance on how to better help people learn and develop."[1]

Instructional theories focus on how to structure material for promoting the education of human beings, and more
recently Edtech has been gaining recognition for helping to develop this area.

Terms used for Instructional Theories
Andragogy an•dra•go•gy [an-druh-goh-jee, -goj-ee] Originally used by Alexander Kapp (a German educator) in
1833, andragogy was developed into a theory of adult education by the American educator Malcolm Knowles. The
word comes from the Greek ἀνδρο (andro-) or “man” [rather than ενήλικ which means "adult”] and άγω (ago) to
"lead"; so it literally means, "to lead the man.” Learning strategies focus on mature learning with a mentor that
encourages, enables the mature learner by providing access to appropriate resources, and refrains from obtrusive
interference.
Diaskagogy di•as•ka•go•gy [dee-es-kuh-goh-jee, -goj-ee] A neologism developed for preschool education that
focuses on schema building: Caregiver demonstrates factual knowledge. Caregiver observes, measures, and modifies
behavioral change in specified direction. The teacher/child relationship in this scenario is one of entertainment. The
word for entertainer in Greek is διασκεδάζων (the Latin translation is genius). When combined with the Greek άγω
(ago) to "lead," the construed meaning is "to lead the entertainer” and the transliteration from the Greek leads to the
word Diaskagogy di•as•ka•go•gy [dee-es-kuh-goh-jee, -goj-ee] which could be used to describe Preschool education.
Heutagogy heu•ta•go•gy [hyoo-tah-goh-jee, -goj-ee] The term, attributed to Stewart Hase [Southern Cross
University] and Chris Kenyon of Australia, is the study of self-determined learning. The word appears to come from
an irregular formation of the Greek words ευρετικός (heurista) meaning to “discover,” εφευρετικός (heuretikos)
meaning "inventive," εύρημα (heuriskein) meaning to "find," and άγω (ago) to "lead"; so it is construed to mean "to
lead to invention, discoveries, findings" and consists of learning strategies focused on mature learners where a
facilitator enables quested learning to allow for modification of existing knowledge and creation of new knowledge.
Pedagogy [ped-ah-goh-jee, -goj-ee] The word comes from the Greek παιδαγωγέω (pedagogue); in which παιδί
(ped) means "child” and άγω (ago) means "lead"; so it literally means "to lead the child" where a teacher develops
conceptual knowledge and manages the content of learning activities. Other relevant roots from Greek include μικρό
παιδί or toddler; αγόρι or boy child; κοριτσιών or girl child; μικρό παιδί or young child.

http://en.wikipedia.org/w/index.php?title=Previsualization
http://en.wikipedia.org/w/index.php?title=Orson_Welles
http://en.wikipedia.org/w/index.php?title=Citizen_Kane
http://en.wikipedia.org/w/index.php?title=Alfred_Hitchcock
http://en.wikipedia.org/w/index.php?title=North_by_Northwest
http://en.wikipedia.org/w/index.php?title=Human_beings
http://en.wikipedia.org/w/index.php?title=Edtech
http://en.wikipedia.org/w/index.php?title=Andragogy
http://en.wikipedia.org/w/index.php?title=Alexander_Kapp
http://en.wikipedia.org/w/index.php?title=Preschool_education
http://en.wikipedia.org/w/index.php?title=Heutagogy
http://en.wikipedia.org/w/index.php?title=Stewart_Hase
http://en.wikipedia.org/w/index.php?title=Pedagogy


Instructional theory 33

History of Instructional Theory
Instructional theory is heavily influenced by the 1956 work of Benjamin Bloom, a University of Chicago professor,
and the results of his Taxonomy of Education Objectives — one of the first modern codifications of the learning
process. Schools of thought that influence instructional theory include: behaviorism, cognitivism, humanism, and
constructivism.

Influence of Learning Theory on Instructional Theory
Instructional theory is different than learning theory. A learning theory describes how learning take place, and an
instructional theory prescribes how to better help people learn.[1] Learning theories often inform instructional theory,
and three general theoretical stances take part in this influence: behaviorism (learning as response acquisition),
cognitivism (learning as knowledge acquisition), and constructivism (learning as knowledge construction).[2]

Instructional Theorists
Renowned psychologist B. F. Skinner's theories of behavior were highly influential on many early instructional
theorists because their hypotheses can be tested fairly easily with the scientific process.
An early instructional theorist is Robert M. Gagne, who in 1965 published Conditions of Learning for the Florida
State University's Department of Educational Research.
Paulo Freire's work appears to critique instructional approaches that adhere to the knowledge acquisition stance, and
his work Pedagogy of the Oppressed has had a broad influence over a generation of American educators with his
critique of various "banking" models of education and analysis of the teacher-student relationship. http:/ / www.
dsa-atlanta. org/ pdf_docs/ Macedo_intro_POTO. pdf
Freire explains, "Narration (with the teacher as narrator) leads the students to memorize mechanically the narrated
content. Worse yet, it turns them into “containers,” into “receptacles” to be “filled” by the teacher. The more
completely she fills the receptacles, the better a teacher she is. The more meekly the receptacles permit themselves to
be filled, the better students they are." http:/ / www. dsa-atlanta. org/ pdf_docs/ Macedo_intro_POTO. pdf . In this
way he explains educator creates an act of depositing knowledge in a student. The student thus becomes a repository
of knowledge. Freire explains that this system that diminishes creativity and knowledge suffers. Knowledge,
according to Freire, comes about only through the learner by inquiry and pursuing the subjects in the world and
through interpersonal interaction.
Freire further states, "In the banking concept of education, knowledge is a gift bestowed by those who consider
themselves knowledgeable upon those whom they consider to know nothing. Projecting an absolute ignorance onto
others, a characteristic of the ideology of oppression, negates education and knowledge as processes of inquiry. The
teacher presents himself to his students as their necessary opposite; by considering their ignorance absolute, he
justifies his own existence. The students, alienated like the slave in the Hegelian dialectic, accept their ignorance as
justifying the teacher’s existence — but, unlike the slave, they never discover that they educate the teacher." Freire
then offered an alternative stance and wrote, "The raison d'etre of libertarian education, on the other hand, lies in its
drive towards reconciliation. Education must begin with the solution of the teacher-student contradiction, by
reconciling the poles of the contradiction so that both are simultaneously teachers and students. " http:/ / www.
dsa-atlanta. org/ pdf_docs/ Macedo_intro_POTO. pdf
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Key Points
In the context of e-learning, a major discussion in instructional theory is the potential of learning objects to structure
and deliver content.[3] A stand-alone educational animation is an example of a learning object that can be re-used as
the basis for different learning experiences. There are currently many groups trying to set standards for the
development and implementation of learning objects. At the forefront of the standards groups is the Department of
Defense's Advanced Distributed Learning initiative with its SCORM standards. SCORM stands for Shareable
Content Object Reference Model.
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• Paulo Freire, Pedagogy of the Oppressed. ISBN 0-8264-1276-9.

External links
• Educational CyberPlayGround Online Curriculum (http:/ / www. edu-cyberpg. com)
• Advanced Distributed Learning (http:/ / www. adlnet. org)
• Encyclopaedia of Informal Education (http:/ / www. infed. org/ encyclopaedia. htm)

Learning object
A learning object is "a collection of content items, practice items, and assessment items that are combined based on
a single learning objective".[1] The term is credited to Wayne Hodgins when he created a working group in 1994
bearing the name [2] though the concept was first described by Gerard in 1967.[3] Learning objects go by many
names, including content objects, chunks, educational objects, information objects, intelligent objects, knowledge
bits, knowledge objects, learning components, media objects, reusable curriculum components, nuggets, reusable
information objects, reusable learning objects, testable reusable units of cognition, training components, and units of
learning.
Learning objects offer a new conceptualization of the learning process: rather than the traditional "several hour
chunk", they provide smaller, self-contained, re-usable units of learning.[4]

They will typically have a number of different components, which range from descriptive data to information about
rights and educational level. At their core, however, will be instructional content, practice, and assessment. A key
issue is the use of metadata.
Learning object design raises issues of portability, and of the object's relation to a broader learning management
system.
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Definitions
The Institute of Electrical and Electronics Engineers (IEEE) defines a learning object as "any entity, digital or
non-digital, that may be used for learning, education or training".[5]

Chiappe defined Learning Objects as: "A digital self-contained and reusable entity, with a clear educational purpose,
with at least three internal and editable components: content, learning activities and elements of context. The
learning objects must have an external structure of information to facilitate their identification, storage and retrieval:
the metadata."[6]

The following definitions focus on the relation between learning object and digital media. RLO-CETL, a British
inter-university Learning Objects Center, defines "reusable learning objects" as "web-based interactive chunks of
e-learning designed to explain a stand-alone learning objective".[7] Daniel Rehak and Robin Mason define it as "a
digitized entity which can be used, reused or referenced during technology supported learning".[8]

Adapting a definition from the Wisconsin Online Resource Center, Robert J. Beck suggests that learning objects
have the following key characteristics:
•• Learning objects are a new way of thinking about learning content. Traditionally, content comes in a several hour

chunk. Learning objects are much smaller units of learning, typically ranging from 2 minutes to 15 minutes.
• Are self-contained – each learning object can be taken independently
• Are reusable – a single learning object may be used in multiple contexts for multiple purposes
• Can be aggregated – learning objects can be grouped into larger collections of content, including traditional

course structures
• Are tagged with metadata – every learning object has descriptive information allowing it to be easily found by a

search[4]

Components
The following is a list of some of the types of information that may be included in a learning object and its metadata:
•• General Course Descriptive Data, including: course identifiers, language of content (English, Spanish, etc.),

subject area (Maths, Reading, etc.), descriptive text, descriptive keywords
•• Life Cycle, including: version, status
•• Instructional Content, including: text, web pages, images, sound, video
•• Glossary of Terms, including: terms, definition, acronyms
•• Quizzes and Assessments, including: questions, answers
•• Rights, including: cost, copyrights, restrictions on Use
•• Relationships to Other Courses, including prerequisite courses
•• Educational Level, including: grade level, age range, typical learning time, and difficulty. [IEEE 1484.12.1:2002]
• Typology as defined by Churchill (2007): presentation, practice, simulation, conceptual models, information, and

contextual representation [9]
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Metadata
One of the key issues in using learning objects is their identification by search engines or content management
systems. This is usually facilitated by assigning descriptive learning object metadata. Just as a book in a library has a
record in the card catalog, learning objects must also be tagged with metadata. The most important pieces of
metadata typically associated with a learning object include:
1. objective: The educational objective the learning object is instructing
2. prerequisites: The list of skills (typically represented as objectives) which the learner must know before viewing

the learning object
3. topic: Typically represented in a taxonomy, the topic the learning object is instructing
4. interactivity: The Interaction Model of the learning object.
5. technology requirements: The required system requirements to view the learning object.

Mutability
A mutated learning object is, according to Michael Shaw, a learning object that has been "re-purposed and/or
re-engineered, changed or simply re-used in some way different from its original intended design". Shaw also
introduces the term "contextual learning object", to describe a learning object that has been "designed to have
specific meaning and purpose to an intended learner".[10]

Portability
Before any institution invests a great deal of time and energy into building high-quality e-learning content (which
can cost over $10,000 per classroom hour),[11] it needs to consider how this content can be easily loaded into a
Learning Management System. It is possible for example, to package learning objects with SCORM specification
and load it in Moodle Learning Management System or Desire2Learn Learning Environment.
If all of the properties of a course can be precisely defined in a common format, the content can be serialized into a
standard format such as XML and loaded into other systems. When it is considered that some e-learning courses
need to include video, mathematical equations using MathML, chemistry equations using CML and other complex
structures the issues become very complex, especially if the systems needs to understand and validate each structure
and then place it correctly in a database.

Criticism
In 2001, David Wiley criticized learning object theory in his paper, The Reusability Paradox [12] which is
summarized by D'Arcy Norman [13] as, If a learning object is useful in a particular context, by definition it is not
reusable in a different context. If a learning object is reusable in many contexts, it isn’t particularly useful in any. In
Three Objections to Learning Objects and E-learning Standards [14], Norm Friesen, Canada Research Chair in
E-Learning Practices at Thompson Rivers University, points out that the word neutrality in itself implies a state or
position that is antithetical ... to pedagogy and teaching.
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External links
• The Learning Objects (http:/ / www4. uwm. edu/ cie/ learning_objects. cfm?gid=55) at Milwaukee's Center for

International Education.

MLearning
The term M-Learning, or "mobile learning", has different meanings for different communities. Although related to
e-learning, Edtech and distance education, it is distinct in its focus on learning across contexts and learning with
mobile devices. One definition of mobile learning is: Any sort of learning that happens when the learner is not at a
fixed, predetermined location, or learning that happens when the learner takes advantage of the learning
opportunities offered by mobile technologies.[1] In other words mobile learning decreases limitation of learning
location with the mobility of general portable devices.
The objective of m-learning is to provide the learner the ability to assimilate learning anywhere and at any time. [2]

The term covers: learning with portable technologies including but not limited to handheld computers, MP3 players,
notebooks, mobile phones and tablets. M-learning focuses on the mobility of the learner, interacting with portable
technologies, and learning that reflects a focus on how society and its institutions can accommodate and support an
increasingly mobile population. There is also a new direction in MLearning that adds mobility of the instructor and
includes creation of learning materials "on-the-spot, "in the field" using predominately smartphone with special
software such as AHG Cloud Note. Using mobile tools for creating learning aides and materials becomes an
important part of informal learning.
M-learning is convenient in that it is accessible from virtually anywhere. M-Learning, like other forms of E-learning,
is also collaborative; sharing is almost instantaneous among everyone using the same content, which leads to the
reception of instant feedback and tips. This highly active process has proven to increase exam scores from the fiftieth
to the seventieth percentile, and cut the dropout rate in technical fields by 22 percent.[3] M-Learning also brings
strong portability by replacing books and notes with small RAMs, filled with tailored learning contents. In addition,
it is simple to utilize mobile learning for a more effective and entertaining experience.

History

Pre-1970s
Arguably the first instance of mobile learning goes back as far as 1901 when Linguaphone released a series of
language lessons on wax cylinders. This was followed up in later years as technology improved, to cover compact
cassette tapes, 8 track tape, and CDs[4]

1970s, 1980s
Alan Kay and his colleagues in the Learning Research Group at Xerox Palo Alto Research Center [PARC] propose
the Dynabook as a book-sized computer to run dynamic simulations for learning. Their interim Dynabooks are the
first networked workstations
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1990s
In May 1991, Apple Classrooms of Tomorrow (ACOT) in partnership with Orange Grove Middle School of Tucson,
Arizona, use mobile computers connected by wireless networks for the 'Wireless Coyote' project.[5] Universities in
Europe and Asia develop and evaluate mobile learning for students. Palm corporation offers grants to universities
and companies who create and test the use of Mobile Learning on the PalmOS platform. Knowledgility creates the
first mobile learning modules for CCNA, A+ and MCSE certification using the core tools that later became LMA.

2000s
The European Commission funds the major multi-national MOBIlearn and M-Learning [6] projects.
Companies were formed that specialize in three core areas of mobile learning.
1.1. Authoring and publishing
2.2. Delivery and Tracking
3.3. Content Development
Conferences and trade shows were created to specifically deal with mobile learning and handheld education,
including: mLearn, WMUTE, and IADIS Mobile Learning international conference series, ICML in Jordan, Mobile
Learning in Malaysia, Handheld Learning in London, SALT Mobile in USA.

Analysis (costs / benefits, forecast)

Value
The value of mobile learning[7] --Tutors commented on the value of mobile learning as follows.
•• It is important to bring new technology into the classroom.
•• It will be more light weight device compare to books, PCs, etc.
•• Mobile learning could be utilised as part of a learning approach which uses different types of activities (or a

blended learning approach).
•• Mobile learning supports the learning process rather than being integral to it.
•• Mobile learning needs to be used appropriately, according to the groups of students involved.
• Mobile learning can be a useful add-on tool for students with special needs. However, for SMS and MMS this

might be dependent on the students’ specific disabilities or difficulties involved.
•• Good IT support is needed.
• Mobile learning can be used as a ‘hook’ to re-engage disaffected youth.
•• It is necessary to have enough devices for classroom use .
Opportunities [8] [9]

•• Relatively inexpensive opportunities, as the cost of mobile devises are significantly less than PCs and laptops.
•• Multimedia content delivery and creation options
•• Continuous and situated learning support
•• Decrease in training costs
•• Potentially a more rewarding learning experience

http://www.m-learning.org/archive
http://en.wikipedia.org/w/index.php?title=MLearn
http://en.wikipedia.org/w/index.php?title=IADIS_Mobile_Learning


MLearning 40

Challenges
Technical challenges include
•• Connectivity and battery life
• Screen size and key size[10]

•• Ability for authors to visualize mobile phones for delivery
• Possibilities to meet required bandwidth for nonstop/fast streaming
•• Number of file/assets' formats supported by a specific device
•• Content security or copyright issue from authoring group
•• Multiple standards, multiple screen sizes, multiple operating systems
•• Reworking existing e-Learning materials for mobile platforms
• Limited memory[11]

• Risk of sudden obsolescence [12]

Social and educational challenges include
• Accessibility and cost barriers for end users: Digital divide.
•• How to assess learning outside the classroom
•• How to support learning across many contexts
•• Content's security (or) pirating issues
•• Frequent changes in device models/technologies/functionality etc.
•• Developing an appropriate theory of learning for the mobile age
•• Conceptual differences between e- and m-learning
• Design of technology to support a lifetime of learning[13][14]

•• Tracking of results and proper use of this information
•• No restriction on learning timetable
•• Personal and private information and content
•• No demographic boundary
• Disruption of students' personal and academic lives[15]

• Access to and use of the technology in developing countries[16]

• Risk of distraction [17]

Growth
Over the past ten years mobile learning has grown from a minor research interest to a set of significant projects in
schools, workplaces, museums, cities and rural areas around the world. The mLearning community is still
fragmented, with different national perspectives, differences between academia and industry, and between the
school, higher education and lifelong learning sectors. [18]

Current areas of growth include:
•• Testing, surveys, job aids and just-in-time (J.I.T.) learning
•• Location-based and contextual learning
•• Social-networked mobile learning
•• Mobile educational gaming
• Deliver M-Learning to cellular phones using two way SMS messaging and voice-based CellCasting (podcasting

to phones with interactive assessments) [19]

• Cloud computer file storage [20]

According to a report by Ambient Insight in 2008, "the US market for Mobile Learning products and services is 
growing at a five-year compound annual growth rate (CAGR) of 21.7% and revenues reached $538 million in 2007. 
The data indicate that the demand is relatively immune from the recession."[21] The findings of the report indicate
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that the largest demand throughout the forecast period is for custom development services, content conversion, and
media services and that the healthcare sector accounts for 20% of the total US market for mobile learning.

Future
Technologies currently being researched for mobile learning include:[22]

•• Location aware learning
•• Point-and-shoot learning with camera phones and 2D codes
•• Near Field Communications (NFC) secure transactions
•• Sensors and accelerometers in mobile devices in behavioral based learning
•• Mobile content creation (including user generated content)
•• Games and simulation for learning on mobile devices
•• Context-aware ubiquitous learning
•• Augmented reality on mobile devices

Delivery

Smartphones are one of the platforms
used for mobile learning.

While many think of mobile learning as delivering eLearning on small form
factor devices, or often referred to as eLearning “lite”, it has the potential to
do much more than deliver courses, or parts of courses. It includes the use of
mobile/handheld devices to perform any of the following:

•• Deliver Education/Learning
•• Foster Communications/Collaboration
•• Conduct Assessments/Evaluations
•• Provide Access to Performance Support/Knowledge
•• Capture Evidence of Learning Activity
Today, any number of portable devices can quickly and easily deliver and
support these functions. Cell or smartphones, multi-game devices, personal
media players (PMPs), personal digital assistants (PDAs), or wireless
single-purpose devices can help deliver coaching and mentoring, conduct
assessments and evaluations (e.g., quizzes; tests; surveys/polls; and
certifications), provide on-the-job support and access to information,
education and references, and deliver podcasts, update alerts, forms and
checklists. In these ways, mobile learning can enhance and support more
traditional learning modes, making it more portable and accessible. Mobile devices can also serve as powerful data
collection tools and facilitate the capture of user created content.[22]

New mobile technology, such as hand-held cellular based devices, is playing a large role in redefining how we
receive information. The recent advances in mobile technology are changing the primary purpose of mobile devices
from making or receiving calls to retrieving the latest information on any subject. "Numerous agencies including the
Department of Defense (DoD), Department of Homeland Security (DHS), Intelligence community, and law
enforcement are utilizing mobile technology are utilizing mobile technology for information management." [23]
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Approaches

In the classroom
• Students using handheld computers, PDAs, smartphones or handheld voting systems (such as clickers) in a

classroom or lecture room (Tremblay 2010).
•• Students using mobile devices(such as a Pocket PC) in the classroom to enhance group collaboration among

students and instructors.

Blended learning
Mobile learning can provide support that enhances training in a corporate business or other classroom environment.
Class management
The mobile phone (through text SMS notices) can be used especially for distance education or with students whose
course requires them to be highly mobile and in particular to communicate information regarding availability of
assignment results, venue changes and cancellations, etc. It can also be of value to business people, e.g. sales
representatives who do not wish to waste time away from their busy schedules to attend formal training events.
Podcasting
Podcasting consists of listening to audio recordings of lectures, and can be used to review live lectures (Clark &
Westcott (2007) and to provide opportunities for students to rehearse oral presentations. Podcasts may also provide
supplemental information to enhance traditional lectures (McGarr 2009) (Steven & Teasley 2009).
Psychological research suggests that university students who download podcast lectures achieve substantially higher
exam results than those who attend the lecture in person, but only in cases in which students take notes (Callaway &
Ewen 2009).
Podcasts may be delivered using syndication, although this method of delivery is not always easily adopted (Lee,
Miller & Newnham 2009).

Outdoor
•• Learning in museums or galleries with handheld or wearable technologies
•• Learning outdoors, for example on field trips.
•• Continuous learning and portable tools for military personnel.

At work
M-learning has the potential to reach a large number of employees easier and more effectively, which businesses
may find as a benefit. [24]

•• On the job training for someone who accesses training on a mobile device.
•• Just in time training to solve a problem or gain an update.

Lifelong learning and self-learning
The use of personal technology to support informal or lifelong learning, such as using handheld dictionaries and
other devices for language learning, is an approach that is not to be overlooked.
Mobile technologies and approaches, i.e. Mobile Assisted Language Learning (MALL), are also used to assist in
language learning. For instance handheld computers, cell phones, but also podcasting (Horkoff Kayes2008) have
been used for helping people to acquire a language.
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Other
•• Improving levels of literacy, numeracy and participation in education amongst young adults.
•• Using the communication features of a mobile phone as part of a larger learning activity (e.g.: sending media or

texts into a central portfolio, or exporting audio files from a learning platform to your phone)

Technologies
Mobile devices and personal technologies that can support mobile learning, include:
•• E-book
•• Outstart, Inc.
• Handheld audio and multimedia guides, in museums and galleries
• Handheld game console, modern gaming consoles such as Sony PSP or Nintendo DS
• Personal audio player, e.g. for listening to audio recordings of lectures (podcasting)
• Personal Digital Assistant, in the classroom and outdoors
•• Tablet computer
• UMPC, mobile phone, camera phone and SmartPhone
Technical and delivery support for mobile learning:
• 3GP For compression and delivery method of audiovisual content associated with Mobile Learning
• GPRS mobile data service, provides high speed connection and data transfer rate
• Wi-Fi gives access to instructors and resources via internet
• Cloud computing for storing and sharing files
Authoring:
• Learning Mobile Author, e.g. for authoring and publishing WAP, Java ME and Smartphone
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Instructional technology
In education, instructional technology is "the theory and practice of design, development, utilization, management,
and evaluation of processes and resources for learning," according to the Association for Educational
Communications and Technology (AECT) Definitions and Terminology Committee.[1] Instructional technology is
often referred to as a part of educational technology but the use of these terms has changed over the years.
Educational technology is the study and ethical practice of facilitating learning and improving performance by
creating, using and managing appropriate technological processes and resources."[2] While instructional technology
covers the processes and systems of learning and instruction, educational technology includes other systems used in
the process of developing human capability.

History
The first use of instructional technology cannot be attributed to a specific person or time. Many histories of
instructional technology start in the early 20th century, while others go back to the 17th century. This depends on the
definition of instructional technology. Definitions that focus on a systems approach tend to reach further back in
history, while those definitions focused on sensory devices are more recent.
The use of audio and visual instruction was boosted as a military response to the problems of a labor shortage during
World War II in the United States. There was a definitive need to fill the factories with skilled labor. Instructional
technology provided a methodology for training in a systematic and efficient manner.
With it came the use of highly structured manuals, instructional films, and standardized tests. Thomas Edison saw
the value of instructional technology in films but did not formalize the science of instruction as the US military did
so well.
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Current status
Instructional technology is a growing field of study which uses technology as a means to solve educational
challenges, both in the classroom and in distance learning environments. Moore (1989) [3] argues that there are three
types of learner interaction (learner-content, learner-instructor, and learner-learner interactions). In the years since
Moore's article, several philosophical views have surfaced that relate Instructional technology to these types of
interaction.
Most traditional researchers (those subscribing to Cognitivism) argue that learner-content interaction is perhaps the
most important endeavor of Instructional technology. Some researchers (those subscribing to constructivism) argue
that Moore's social interactions, (learner-instructor and learner-learner interactions), are as useful as learner-content
interaction.

Areas
Razavi (2005) advocates the idea that educational technology covers instructional technology. It includes
instructional technology and the field study in human teaching and learning. So educational technology is broader
than instructional technology. Instructional technology itself consists of two major parts: one is teaching technology
and the other is learning technology. In the education industry, the term "instructional technology" is frequently used
interchangeably with "educational technology."
Human Performance Technology (HPT) has a focus on corporate environments. Learning sciences is a growing area
of focus dealing with instructional techniques and learning theories.
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