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I. Introduction 
 

blished the first edition of his book The Conditions of 

Learning (1965) in which he proposed nine events of instruction that provide a sequence for 

organizing a lesson. These events remain the foundation of current instructional design practice. 

They represent desirable conditions in an instructional program and increase the probability of 

successful learner achievement. Other authors cite similar elements of instruction that promote 

student learning from an instructional program (Dick, Carey, & Carey, 2005; Sullivan & 

Higgins, 1983). The events serve as a major vehicle for incorporating the conditions of learning 

into an instructional situation, and serve as a framework for the design of lessons both for the 

face to face classroom and for elearning. 

The emphasis on specifying behavioral objectives, providing frequent practice and 

feedback to enhance the mastery of objectives show that there is a strong behavioral emphasis in 

these events. However, focusing on the aspects of learning (such as thinking, reflection, memory 

and motivation) also bring out the emphasis of cognitive learning psychology. These events of 

instruction are deliberately arranged external events to support the learning process (Gagne, 

1992). Though the instructional events have been widely used in face to face classrooms, it is 

also beneficial if used in the design of computer based lessons and online lessons which are 

referred in this chapter as e- lessons. 

This chapter presents the Atkinson & Shiffrin model of learning and memory, the nine 

events of instruction and the internal process associated with each event. The readers are then 

presented with a review of research on each of these instructional events followed by steps in the 

design of effective e- lessons. The chapter concludes with a model for providing instructional 

alignment in e-lesson design. 

This chapter has the following learning objectives 

 Describe a basic model of learning and memory 

 Explain the nine events of instruction and the internal process associated with each event. 

 Review research on instructional events in lesson design 

 List the steps in designing effective e- lessons 

 Explain the importance of instructional alignment 

 Apply the ID matrix model to an e- lesson design 
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II. Basic Model of Learning and Memory 

 
The events of instruction are labels that help to relate the internal processes of learning to 

the external events which make up instruction (Gagné, 1974).  In order to clearly understand the 

external events (nine events of instruction), it will be helpful to understand the internal events 

(learning process). 

 - & 

Driscoll, 1988, p.2). Instruction is a set of external events which do not directly cause the internal 

processes, but may infl

. (1992) defined it as "a deliberately arranged set of exter

(1985) noted that a designer or 

instructor controls these external events, and that learners control their own internal learning 

processes. A basic model of learning and memory proposed by Atkinson and Shiffrin (1968) is 

shown in Figure 1.  

 

Figure 1. 

& Driscoll (1988) 

According to this theory, external stimulation from the environment influences internal 

processes within the learner and affects learning (  & Driscoll, 1988). Information enters 

the human information processing system through a variety of channels associated with the 

different senses (receptors). The neural impulses are sent to a sensory register which is a 
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mechanism in the brain. These registers reject the impulses which are irrelevant and select only 

the features which need to be given attention (selective perception).  

The information is now coded and sent to the short-term or working memory. In the 

short-term memory, the information may be processed by rehearsal and preserved for longer 

periods.  If the information is to be remembered, then it is once again transformed and enters into 

the long-term memory where it is stored for later recall. Information from either short-term or 

long-term memory, when retrieved, passes to a response generator that transforms the 

information into a neural message to activate the effectors (muscles). These effectors produce the 

performance that affects the learnerôs environment. The environment in turn provides feedback 

and reinforcement. During the entire learning process, the learner exerts control over the process 

of learning and memory. 

 

III.  

 
Gagn®ôs model proposed nine events of instruction to facilitate and maximize learning. 

These events of instruction not only give a framework to organizing the lesson, but when 

incorporated in the same sequence as that o

's book, The Conditions of Learning, which was first published in 1965, 

identified the mental conditions for learning. These are based on the information-processing 

model of the mental events that occur when learners are presented with various stimuli. Figure 2 

shows the nine events of instruction and the internal process associated with each event and an 

example for each of the event. The events and the research associated with each of the events are 

described in detail in the next section.
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 Instructional Event Cognitive Process Example 

1 Gain attention  Stimuli activates receptors  (Reception) Show variety of isosceles triangles  

2 Inform learners of 

objectives  

Creates level of expectation for learning  

(Expectation) 

What is an isosceles triangle? 

3 Stimulate recall of prior 

learning   

Retrieval and activation of short-term 

memory (Retrieval) 

Review definition of triangles  

4 Present the content  Selective perception of content 

(Selective Perception) 

Give definition of isosceles triangle 

5 Provide learning 

guidance  

Semantic encoding for storage in long-

term memory (Semantic Encoding) 

Show example of isosceles triangle 

6 Elicit performance 

(practice)  

Responds to questions to enhance 

encoding and verification (Responding) 

Ask students to identify isosceles 

triangles, given different triangles  

7 Provide feedback  Reinforcement and assessment of 

correct performance  (Reinforcement) 

Check if the identified triangles are 

correct/incorrect  

8 Assess performance  Retrieval and reinforcement of content 

as final evaluation  (Retrieval) 

Ask students to draw isosceles 

triangles/ Ask students to identify 

isosceles triangles  

9 Enhance retention and 

transfer  

Retrieval and generalization of learned 

skill to new situation (Generalization) 

Ask students where they might 

encounter an isosceles triangle in the 

real world 

Figure 2.  

 

IV. Research on Instructional events 

 
The instructional 

a substantial body of research. The research literature on each of these events is briefly reviewed 

below. 

1. Attention (Gaining Attention) 
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This external event alerts the student on reception of stimuli. In order for any learning to 

take place the attention of the student must first be captured. Attention could be gained by the 

introduction of a rapid stimulus change such as change in the room brightness, a sudden sound or 

alteration in & Driscoll, 1988). Attention can also be 

gained with a thought provoking question, an interesting fact or an animation. In a multimedia 

program, attention can be captured by an animated title screen sequence accompanied by sound 

effects or music that startles the senses with auditory or visual stimuli.  

The ARCS model of John Keller explains how an instructor can keep the student 

motivated and gain and keep the learners attention. Keller's strategies (Keller, 1987) for attention 

include perceptual arousal (creating curiosity), inquiry arousal (increasing curiosity), and 

variability (maintaining interest).  Perceptual arousal is created by the use of novel, surprising, 

incongruous or uncertain events in instruction. Inquiry arousal is created by seeking behavior by 

posing or having the learner generate questions or a problem to solve. Variability is created by 

varying the elements of instruction. (Keller & Suzuki, 1988).  According to Keller, it is easier to 

design for learner motivation in a classroom setting where teachers can respond to changes as 

soon as they sense them. However, it is a greater challenge to make self-directed learning 

environments responsive to the motivational requirements of learners (Keller, 1999). 

 Gigliotti (1995) considered a self-assembled slide show, featuring novelty and humor, to 

assist the lecturer in gaining attention and helps in avoiding the boredom of the audience. A 

variety of communication techniques such as discussion questions helps one to capture and 

maintain the attention of the students (Catt, Miller, & Schallenkamp, 2007). Rieber (1990) 

pointed out that attention gaining is one of the major functions of animation. Zhu and Grabowski 

(2006) compared on the effects of web-based animation and static graphics to gain attention of 

students. Levin, Anglin, and Carney (1987) argued that attention-gaining graphics can make 

relationships between ideas more apparent by facilitating organization. 

 

2. Objectives (Informing the learner of the objective) 

An instructional objective is a statement that describes an intended outcome of instruction 

(Mager, 1984). Objectives help to activate a mental set that focuses student attention and directs 

selective perception of specific lesson content (Gagn, 1985). According to Ausubel (1968) 

stating an objective at the beginning of instruction will help the individual learners to structure 
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their own learning. Reiser and Dick (1996) state that, ñAt a fairly early stage, learners should be 

informed of what it is that they are going to be able to do when they finish the instructional 

process. By knowing what will be expected of them, learners may be better able to guide 

themselves through that processò (p.48).  

Providing objectives establishes expectancy in t -

& Driscoll, 1988). It also motivates the learner to complete the lesson. 

Objectives are critical to good design and to communicate intent. Objectives also form the basis 

for assessment and evaluation. When clear, concise behavioral objectives are developed, it is 

easier to evaluate the impact of the program or educational activity (Boone & Boone, 2005).  An 

instructor  was able to practically and efficiently evaluate how well students are progressing 

toward the achievement of a goal in an online discussion by identifying purposeful online 

interactions that work toward defined learning goals/objectives (Seo, 2006).   Well-written 

objectives are used to select good assessments, content, and activities and point out what's 

needed for a highly effective course (Shank, 2005).  

Some researchers have found that instructional objectives improve learning. Research on 

effectiveness of objectives in computer-based cooperative learning indicated that students who 

received instructional objectives performed significantly better on posttest items than students 

who received either advance organizers or no orienting activities (Klein & Cavalier, 1999). 

Studies have shown that objectives enhance learning of relevant content, but provide less 

assistance for incidental learning (Kaplan & Simmons, 1974; Morse & Tillman, 1972; Rothkopf 

& Kaplan, 1972). Research has also indicated that inclusion of objectives resulted in more 

positive student attitudes (Staley, 1978). 

Hiller (1973) suggested that objectives may not influence learning because certain 

instructional materials carry implicit objectives that experienced students recognize, which 

makes statements of objectives superfluous. Hannafin (1987) found that, when computer-based 

instruction was systematically designed, the presence of objectives did not make a difference but 

that it did influence performance in lessons that were not well designed. Research has also 

indicated that the benefits of objectives are reduced when a more powerful instructional element 

such as practice is included in computer-based lessons (Hannafin, 1987; Hannafin, Philips, 

Rieber & Garhart, 1987; Philips, Hannafin & Tripp, 1988).  
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3. Prior Knowledge (Stimulating Recall of prior learning) 

Jonassen and Grabowski (1993) defined prior knowledge as the knowledge, skills, or 

abilities brought by learners to the learning environment before instruction. 

& Driscoll, 1988). When there 

are links to personal experience and knowledge, it helps the learners to encode and store 

information in long-term memory. One simple way to stimulate recall is to ask questions about 

previous experiences, about the understanding of previous concepts, or content learned (Kruse & 

Kevin, 1999). 

Bransford and Johnson (1972) demonstrated that prior knowledge is an important factor 

in learning and memory. Ausubelôs (1968) assimilation theory considered prior knowledge as the 

foundation for learning. Prior knowledge enhances human information processing by increasing 

the accessibility of knowledge and reducing the load on working memory. Prior knowledge is 

believed to influence the direction of attention, encoding of information, its processing in 

working memory, its storage in the long-term memory, and the retrieval of information from 

long-term memory (Dochy, 1994). 

Dochy, Segers, and Buehl (1999) conclude from their research that prior knowledge is 

strongly associated with learning outcomes. Accurate prior knowledge can aid learners in 

extracting information from a text, inaccurate prior knowledge can actually interfere with 

learning (Shapior, 2004). Hannafin (1997) suggested that individuals who have higher prior 

knowledge are able to quickly determine their own learning needs, generate their own learning 

strategies, and assimilate new information into their existing knowledge structure when 

compared to individuals who have lower prior knowledge,. Meyer (2004) found that novice 

teachers held superficial conceptions of knowledge and prior knowledge, while expert teachers 

held a complex conception of prior knowledge and made use of their students' prior knowledge 

in significant ways during instruction.  

Gijlers and Jong (2005) investigated how prior knowledge influences knowledge 

development during collaborative discovery learning. According to Cook (2006) prior 

knowledge is critical in determining the impact of visual representation on learners' cognitive 

structures and processes. Krunic, Ruzic-Dimitrijevic, & Petrovic, (2006) found that identifying 

the students prior knowledge of web issues related to web design was extremely useful in 
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preparing the program for the web design study group. Mayer and Anderson (1992) found that 

students with low prior knowledge attained a higher degree of learning when verbal and visual 

information were presented simultaneously. On the other hand, students with high prior 

knowledge are able to build referential connections between verbal and visual information and 

their existing knowledge on their own.  

 

4. Information (Presenting the content) 

A significant part of the instructional process involves presenting students with the 

necessary information for learning (Reiser & Dick, 1996). All models of direct instruction 

include presenting information to students. 

& Driscoll, 1988). When the new content is actually presented to the learner, it 

should be chunked and organized meaningfully. (1985) mentions that distinctive features 

of what are to be learned should be emphasized or highlighted when the information is presented. 

Multimedia computing also provides a variety of information presentation modality 

combinations (i.e., text, pictures, narration, animation, and video) (Andres & Petersen, 2001). 

Mayerôs (2001) multimedia learning principles have strong implications to the design and 

development of Multimedia content. Mayerôs (2001) modality effect suggest that multimedia 

presentations invoke the use of both the verbal and visual working memory channels resulting in 

a reduction of the cognitive load imposed by increased information complexity. This stresses the 

importance of designing both textual and visual information. 

The multimedia learning principles of Mayer (2001) has strong implications to the design 

and development of Multimedia programs. Spatial Contiguity principle states "Students learn 

better when corresponding words and pictures are presented near rather than far from each other 

on the page or screen." (p.81). Temporal Contiguity principle states"Students learn better when 

corresponding words and pictures are presented simultaneously rather than successively." (p.96) 

Coherence principle states "Students learn better when extraneous material is excluded rather 

than included." (p.113). Redundancy principle states ñ"Students learn better from animation and 

narration than from animation, narration, and on-screen text" (p.184). The benefits of the 

flexibility of information presentation in multimedia educational systems makes it necessary for 

designers to think about linking and timing of what is to be presented to the learner and when 

(Tong, 2001). 
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5. Examples (Providing learning guidance) 

This is the event that brings about meaningful organization (semantic encoding) and 

helps in the entry of the cont - & Driscoll, 1988). 

To help learners encode and store information in long-term memory, additional guidance should 

be provided along with the presentation of new content (information). Guidance is provided by 

the use of examples, non-examples, case studies, graphical representation, mnemonics, and 

analogies that can be used to further clarify new content that is presented. (Kruse & Kevin, 

1999). 

Few studies have been conducted to examine effects of examples in a graphical 

representation form. Sullivan and Maher (1982) found a significant difference favoring the use of 

imagery over no imagery in prose learning by intermediate grade students. Walcyzk and Hall 

(1989) reported a significant difference for participants who received examples over those who 

did not in comprehension assessments.  Freitag and Sullivan (1995) found that adults who 

received examples in a training program significantly outperformed those who did not. A 

considerable amount of research has been conducted recently on the effects of worked examples 

as an instructional aid (Atkinson & Renkl, 2007, Atkinson, Catrambone & Merrill, 2003; 

Atkinson, Renkl & Merrill, 2003; Renkl, Stark & Gruber, 1998). Crippen and Earl (2007) found 

that the combination of a worked example with a self-explanation prompt produces improvement 

in performance, problem solving skill, and self-efficacy. 

 

6. Practice (Eliciting performance) 

Practice is defined as the event of instruction provided to learners after they have been 

gi , 1985).

& Driscoll, 1988). Eliciting performance 

provides an opportunity for learners to confirm their correct understanding, and repetition 

increases the likelihood of retention (Kruse & Kevin, 1999). Unlike questions in a posttest, the 

exercise within a lesson should be used to help the learners confirm their understanding and not 

for formal scoring.  

Practice is effective when it is aligned with the assessment in the form of a posttest and 

with the skills, knowledge and attitudes reflected in the objectives (Reiser & Dick, 1996). 
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Researchers have found that practice has a significant effect on performance. Hannafin 

(1987) reported a significant difference between practiced and non-practiced items on the 

learning of cued and uncued information presented via computer-based instruction.  Phillips et 

al. (1988) found a significant difference favoring practice over no practice in an interactive video 

in which practice items were embedded questions.  Hannafin et al. (1987) noted that practice 

effects were more pronounced for facts than for application items in computer-based instruction. 

Participants who received intellectual skills practice in a cooperative learning environment 

performed significantly better than those who received verbal information practice (Klein & 

Pridemore, 1994).  

Research has found that practice effects were more pronounced for facts than for 

applications in interactive video (Philips et al, 1988) and in computer-based instruction 

(Hannafin, Philips & Tripp, 1986; Hannafin et al., 1987). Simple practice typically tends to 

support the learning of factual information, while elaborate practice tends to aid the learning of 

inferential information (Philips, 1987). However in several studies, varying the level of practice 

appeared to have very little effect on the learning type (Hannafin et al., 1986; Philips et al., 

1988).  Hannafin (1987) confirmed the power of practice in learning of verbal information. 

Factually explicit practice items have increased learning of verbal information, but have not 

increased learning in higher- level skills (Hamaker, 1986; Philips et al., 1988). Higher-order 

questions are more effective than factual questions in helping learners apply what they learn 

from a lesson (Andre, 1979; Hamaker, 1986). 

When combined with feedback, practice also enables learners to confirm their correct 

understandings and identify their incorrect ones.  This increases the probability of retention of 

correct responses and decreases the probability of incorrect responses (Philips et al., 1988; Reiser 

& Dick, 1996). 

 

7. Feedback (Providing feedback)  

Feedback can be defined as ñknowledge of oneôs performance providedò (Delgado & 

Prieto, 2003, p. 73). Practice provides an opportunity for feedback that confirms the studentôs 

answer as being correct or indicates that it is incorrect.  As learners practice new behavior, 

specific and immediate feedback of their performance has to be provided (Kruse & Kevin, 1999). 

The display of performance should be closely tied to informative feedback, so that reinforcement 
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can occur.  This informs the learner of the degree of correctness or incorrectness of the 

performance & Driscoll, 1988).  

Feedback strengthens the probability of correct responses and reduces the probability of 

subsequent incorrect responses (Philips et al., 1988).  Kulhavy and Stock (1989) define feedback 

as information consisting of two components: verification and elaboration. Verification is the 

simple, dichotomous judgement that an initial response was right or wrong. Elaboration consists 

of all substantive information contained in a feedback message. Pridemore and Klein (1995) 

found that level of feedback (elaboration feedback, correct-answer feedback and no feedback) 

had a significant effect on achievement and attitudes. Several research studies found that 

elaboration feedback is more effective than simple verification feedback for enhancing learning 

(Bangert-Drowns, Kulik, Kulik, & Morgan, 1991; Pridemore & Klein, 1995). However, some 

studies have found that verification feedback is more effective than elaboration feedback to 

promote learning (Mason & Bruning, 2001; Merrill, 1987; Mory, 1992). 

Providing feedback in response to written instruction increases the amount of correct 

information remembered from the target material (Kulhavy, Yekovich & Dyer, 1979).  Feedback 

facilitates criterion performance as it corrects the inaccurate information obtained during 

instruction, and has little effect on correct responses where the learner has correct understanding 

of the text information (Kulhavy & Anderson, 1972). Pridemore and Klein (1995) found that 

variation in the level of feedback produced a significant difference in achievement.  Simple 

forms of feedback are effective when learners answer items correctly. But more elaborate forms 

such as providing and explaining the correct answer and explaining why a wrong answer is 

incorrect are helpful when learners answer items incorrectly (Kulhavy, 1977). Simple forms of 

feedback are most effective for simple verbatim and verbal information types of learning 

(Kulhavy, White, Topp, Chan & Adams, 1985).  

 

8. Review 

The review process typically provides an outline of the key information that was 

presented to learners. It is intended to reinforce learning, at the end of the instruction, often just 

before students are tested. Review is used to provide an outline of the key information that was 

presented to learners. This is an instructional event that is not included in Gagneôs nine events of 

instruction. However, it further reinforces the content learned and it is typically provided 
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between the feedback for practice and the assessment. Mattiske (2001) suggests that a review 

activity immediately after participants have learned something new reassures them that they are 

learning. Klein et al. (2004) suggest that learners should be given time to reflect and review after 

new information has been presented to them. ., (2005) indicate that spaced reviews 

should be given to learners to help them retrieve and use newly acquired information. 

Reiser and Dick (1996) cite the value of reviews to bring closure to instruction and to 

help reinforce the skills and knowledge students should have acquired.  Research has suggested 

that reviews benefit learning of incidental material because instructional stimuli are introduced 

after the content has been presented and initially processed (Kaplan & Simmons, 1974). The use 

of reviews to summarize salient information has been shown to enhance learning (Hartley & 

Davies, 1976). In studies on prose learning, reviews of relevant information yielded significantly 

better performance than when the information was presented without review (Bruning, 1968).  

Lee (1980) examined the effects of different types of review questions on transfer skills 

on seventh grade Math students and found that relatively difficult review questions can 

effectively facilitate the retention of these skills. Petros and Hoying (1980) examined the 

influence of review on childrenôs delayed retention of prose passages and found that repetition of 

the original learning experience was the most effective review treatment. 

Research shows varied results on the effects of review in learning facts and concepts. 

Ladas (1973) found that factual review questions did not produce a significant effect on 

incidental learning when compared to no question at all. Chezik and Dwyer (1982) concluded 

that difficult or detailed concept learning may require review and practice rather than reading a 

text or viewing a visual. Ho, Savenye and Haas (1986) researched the effects of review on three 

learning outcomes (verbal information, concrete concepts and rule learning). Computer-

controlled review and learner-controlled review significantly differed from the no review 

condition for all the three dependent measures.  Passerini (2001) analyzed learners' performance 

within a knowledge representation framework that looked at recall and application of facts, 

concepts, principles, or procedures. It was found that student recall performance was higher than 

application performance. 

 

9. Assessment (Assessing performance) 
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Assessments are used to determine whether and to what extent learners have learned 

specific knowledge or skills based on the instructional goals and objectives of the lesson.  Upon 

completing the instructional module, students should be given a posttest or final assessment that 

helps to measure their learning. This assessment should be completed without additional 

coaching, feedback or hints. Mastery of material or certification is granted after achieving a 

certain score (Kruse & Kevin, 1999). Herman, Aschbacher, and Winters (1992) point out that 

"learners perform better when they know the goal, see models, know how their performance 

compares to the standard." Assessments should also be designed in such a way that they are 

aligned with the objectives and measure the learning of all the objectives in the instructional 

material.  

Assessment helps students reflect on the course as a whole and consider what they have 

gained from it. It also provides an opportunity for students to think about their learning process 

and what has helped and hindered it. Assessment should be designed such that it helps students 

make connections between classroom material and "real life," which is crucial to intellectual 

growth.  In addition, the assignment gives the teacher one final opportunity to offer students 

personal feedback, such as study tips based on the learning strengths and weaknesses (Lerner, 

2007). 

In 1956, a group of educational psychologists headed by Benjamin Bloom found that 

more than 95 percent of test questions required students merely to recall facts. In response, 

Bloom developed a classification of intellectual behavior important in learning. These six levels 

start with recall of facts and move up through increasingly complex and abstract levels, to 

evaluation. They are 1) Knowledge 2) Comprehension 3) Application 4) Analysis 5) Synthesis 

and 6) Evaluation. 

Along with the traditional assessment, alternate assessments have also become popular. 

Since implementation of IDEA, three academic assessment response formats have been used for 

alternate assessment: portfolios, observations, and performance assessments. With portfolios, 

teachers collected student work samples during the year, usually selected according to some 

general criteria. With Observations teachers are asked to select a behavior that represents a 

student need and then observe it in a functional environment. Performance assessments reflect 

the kind of measurement most similar to the' traditional testing program. Basically, a series of 
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tasks are administered to the student and scored in terms of correctness (Yovanaff & Tindall, 

2007).  

 An assessment rubric, delineates the expectations for a task or assignment (Stevens  

& Levi, 2005). By clearly describing the concept and evidence of its understanding, students and 

faculty are more likely to recognize it when students perform it. In addition, rubrics facilitate 

communication among students and provide students, preceptors, and faculty with language to 

foster both feedback and discussion (Lasater, 2007). 

There are a variety of ways in which computer and information technologies can be used 

to address assessment issues. Online learning management systems come with in built 

assessment tools. This provide opportunity to create different types of assessment items such as 

short answers, essays, multiple choice answers, web portfolios, The major advantage of these 

systems is their ease of management, freeing teachers to spend more time on other aspects of 

teaching.  Some of the different test items are graded automatically and immediate feedback is 

provided to the student.  

 

10. Retention and Transfer (Enhancing retention and transfer)   

The repetition of learned concepts is an effective means of aiding retention (Kruse & 

Kevin, 1999). (1988) mention that spaced reviews enhance retention and 

retrieval of what is learned. Transfer of learning to other fields is made possible by providing a 

variety of examples and situations. Promotion of transfer of learning is made possible by 

instruction that provides novel tasks for the student, that is spaced over time and calls for the use 

of & Driscoll, 1988).  

Retention can be defined as the power of retaining and recalling past experiences and 

information gained. The underlying rationale for any kind of formal instruction is the assumption 

that knowledge, skills, and attitudes learned in this setting will be recalled accurately, and will be 

used in some other context at some time in the future. If we want transfer, then we not only have 

to increase student performance while at school but we also need to teach in ways that actually 

enhance the probabilities of transfer. Students can also be  better prepared students by giving 

them predictable real world tests.  

Halpern and Hakel (2003) provide some principles on how one can enhance retention and 

transfer 1) Provide practice at retrieval 2) Vary the conditions under which learning takes 
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Place. It makes learning harder for learners but results in better learning. 3) Require learners to 

take information that is presented in one format and "re-represent" it in an alternative format. 4) 

Lectures work well for learning assessed with recognition tests but work badly for 

understanding. 5) The act of remembering itself influences what learners will and will not 

remember in the future. These principles can be applied in any adult learning situation, including 

distance education with online components, learning from texts, laboratory and classroom 

instruction, and learning in informal settings. 

 Discovery learning activities were found to improve student learning, retention, and 

transfer (Foster, 1996). The students became more aware of what they were doing and why by  

when the teacher asked them  leading questions that helped them to focus on the task at hand. 

Mayer (2001) researched on the transfer of the effects of multimedia principles. 

 

11. Combination of Events 

tested (Coats, 1985; Gleason, 1986; Martin, Klein & Sullivan 

2006; Martin & Klein, 2008).   

(lesson, 

examples, practice and quiz) in a computer-based mathematics lesson. No signif

scores. The experimental group received all the nine events and the two control groups had some 

events deleted from them. No significant differences were found among the three treatment 

groups on achievement.   

Chezik and Dwyer (1982) found no significant difference when they tested for the effects 

of review sheets, practice worksheets, combination of review and practice and an advance 

organizer on learning from prose text. Sasayama (1984) compared the effects of rules, examples 

and practice on learning concepts, principles and procedures. The full program (rule, example, 

practice) treatment was more effective than rule-only, example-only, rule-example-only 

treatment for all groups. Martin, Klein & Sullivan (2006) compared the effects of objectives, 

practice, examples and review in a computer-based lesson. They found that that among the 
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instructional events tested in the study, practice had the most impact on both learner achievement 

and attitudes. Martin & Klein (2008) compared the effects of objectives, practice and review in a 

multimedia program. They found that the effects of practice were stronger when compared with 

the combination of objectives and review when students learned from a multimedia program. 

Practice was the one consistently effective instructional element for enhancing student 

achievement and attitude in the study. Their findings implied that practice with feedback should 

be included in computer-based, multimedia instruction especially when students are tested using 

items aligned with the objectives and practice items. 

Many of these events may produce a much different effect when they are studied 

individually than when they are combined into a more complete set that incorporates most or all 

of Gagneôs nine events. As Hannafin (1987) noted, some design strategies may have positive 

effects when used in isolation that are diminished or negated when these strategies are used in 

combination with more powerful techniques. 

 

VI. Instructional Events in E-lesson Design 

 

This section includes sample screens that were designed using the instructional events in a 

computer based and web lesson. The next section explains the steps in designing effective e-

lessons. 

 

Painting Styles Computer Based Lesson 

A computer-based, multimedia program entitled ñThe Painting Worldò was developed 

using Macromedia Director and consisted of four units: (1) Strokes in History, (2) Paintings and 

Styles (3) Know the Masters, and (4) The Mastersô Styles. 

The materials were designed such that it includ . 
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Title Screen/ Introduction Screen ï To Gain Attention  

The graphics in the program and the colorful title screen was used to gain the attention of the 

students.  

Title Screen 

 

Introduction Screen 

 

 

 

Objective Screen 

 

Information Screen 
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Example Screen 

 

Practice/Feedback Screen 

 

 
Review Screen 

 

Assessment Screen 

 

 
 

IPSO (Input, Processing, Storage and Output) Web-Based Lesson 
 

A computer-based lesson on the topic Input, Processing, Storage and Output of a Computer 

(IPSO) were developed using Dreamweaver. IPSO explains the primary operations of the 

computer. An introduction section was included before the primary operations were explained in 

detail. The next four sections described the concepts of the Input, Processing, Storage and Output 

operations in a computer and explained the function of the different components associated with 


