
Chapter 6: Variable D 
 

Chapter terms 
 
Effectiveness  Motivation  Efficiency  Confidence 
Appeal  Satisfaction  Attention  Usability 
Alignment  Relevance 
 
   
 
This chapter explains Variable D (see Figure 1) in the ABCD Instructional Design Model. 
D stands for degree of achievement. As you create the learning environment, while you 
observe learners in the environment, and after learners have interacted with the 
environment you assess its usability. Specifically you question and measure the 
effectiveness, efficiency, and appeal of the learning experience.  
 
We introduce a more robust form of assessment than other instructional design models. 
We look at effectiveness, the time-honored and widely accepted assessment measure 
that addresses learning, but we also look at measures that assess the learning 
environment. In other words, we emphasize assessing the learner, but we also assess 
ourselves and the strength of our design. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1: Variable D Icon 
 
  



 
The three letters that make up the Variable D icon each have a specific meaning, and 
the typography assigned to each letter has a corresponding meaning as well.  
 
Table 1 shows the three types of usability measured using Variable D. Reference to the 
table will help you understand the entirety of Variable D. The remainder of this chapter 
explains Table 1 thoroughly. 
 
Variable D component Description How you measure this 

component:  
Effectiveness How well did learners 

achieve the instructional 
objective? 

You assess the alignment 
of the instructional 
objective(s) elements. Does 
variable D align with the 
outcome stated using 
Variable B? Did learners 
learn the right content? 
 

Efficiency How easy was it for 
learners to access and 
navigate the instructional 
environment?  

You observe users as they 
interact in the environment. 
You survey users to learn 
their opinions of the 
environment. You focus on 
the Attention variable of 
Keller’s ARCS model. Were 
learners able to access the 
important information? Was 
the right amount of 
information presented 
(optimal cognitive load)? 
 

Appeal How motivating or 
likeable was the learning 
experience? 

You assess Relevance, 
Confidence, and 
Satisfaction variables of 
Keller’s ARCS model to 
gauge appeal.  

 
 Table 1: Variable D as Effectiveness, Efficiency, and Appeal. 
 
 



Effectiveness. Did the learner succeed? 
 

The solid and bold capitol letter E stands for Effectiveness. This letter E is big and bold 
because it represents the standard by which most instruction is assessed. This standard 
measures the degree of learning achieved.  Effectiveness addresses the underlying 
success of the experience in terms of learning. Did the learner gain from the 
experience? Was the gain aligned with outcomes set? What was gained? How much did 
they learn?  
 
This section of the chapter is organized as follows. Instructional objectives are defined 
and their role in macro and micro design is discussed. Steps for writing objectives are 
covered and include two approaches: 1) the two step reading/finding 
generating/construction approach and the 2) the Krathwohl approach. The effectiveness 
section concludes by presenting the importance of aligning Variables A, B, C, and D. 
 
A definition of instructional objectives 
 
Up until this point in the textbook we have described good instruction as a learning 
environment comprised of the optimal interaction of four broad variables: the learner (A), 
the outcome desired (B), the strategy to achieve that outcome (C) and the degree of 
success reached (D). As such we have addressed instructional design at a macro level, 
looking at overall goals of the learning environment and experience. In this chapter we 
turn towards the micro level of design, the individual instructional objective. Micro-level 
objectives allow us to assess specific instructional information.  
 
Instructional objectives are precisely worded statements that summarize variables 
ABCD for a specific outcome. We can take almost any educational topic and divide it 
into terminal and enabling objectives. Terminal objectives are written for broad learning 
goals related to a topic. Enabling objectives are written for specific and micro-levels of 
instruction necessary for teaching the underlying content necessary to reach those 
broad goals. 
 
Instructional design is essentially a process of assembling and sequencing any number 
of objectives to add up to a learning experience. The good news is that if you can write 
one objective, you have the skills needed to write objectives for an entire curriculum. 
The underlying structure of terminal and enabling objectives is the same; each is made 
up of ABCD variables. 
 



Let’s take the topic of color. A terminal objective related to color might be: 
 

• Given information about color schemes and the color wheel (c)  
• TLW (a)  
• effectively ( by meeting the criteria of the enabling objectives) (d)  
• apply principles of color in their communication (b).  

 
Enabling objectives would focus on color principles, such as: 
 

• Given a demonstration of opposite colors on the color wheel (c) 
• TLW (a) 
• effectively (d) 
• employ complimentary color schemes when communicating with two 

colors (b) 
 

• Given a demonstration showing cool and warm sides of the color wheel (c) 
• TLW (a) 
• effectively (d) 
• employ analogous color schemes to communicate warm and cool content 

 
Writing instructional objectives  
 
Writing an instructional objective involves: 

• Writing a brief and concise statement identifying the learner and any relevant 
learner characteristics (Variable A) 

•  Identifying reading/finding outcomes and generating/constructing outcomes 
(Variable B),  

• Describing he learning environment (catalyst/condition/context for learning - 
Variable C), and  

• Identifying  the degree of achievement required, an effectiveness measure 
(Variable D).  You use this statement to create rubrics and assessment items. 

 
Many scholars (Mager, Bloom, Anderson and Krathwohl) have analyzed objectives and 
have derived a number of tables and models to help the designer use them when writing 
objectives.  You were presented with one of those tables in the Variable B chapter. Let’s 
take a look at how both approaches take place. 
 
 



The Short Cut approach. If you decide to use the short cut approach, you will create 
objectives that are sequenced using one or more read/find outcomes followed by one or 
more generate/construct outcomes.  
 
Follow these these four steps if you want to employ the short cut approach: 
 

1. Identify the Audience that will exhibit the behavior. To write the "A" part of the 
objective, use the acronym TLW, for The Learner Will. Many designers simply 
write: 

TLW (As in “TLW define the term usability”) 
 

• If, however, your learner must read at a college level and this characteristic is 
important for the success of your instructional design you may provide additional 
information in the statement, as follows. 

 
•  “TL (who reads a college level) level) W” 

 
 

2. Specify the Behaviors desired (the outcome). The "B" part of an objective 
requires that you select a verb to follow  TLW "The learner will". This verb should 
represent the level of learning desired, and can be stated as a read/find outcome, 
or a generate/construct outcome. In general you want to write a read/find 
outcome statement that prepares the learner for a generate/construct outcome. 
 
Following are two examples of "Variable B" based on this book's short-cut to 
outcome suggestions: 
 
TLW read/find solar system information (density, circumference, distance from the sun) 
about each planet 
 
TLW generate/construct an image that displays the data values accurately, but uses a 
unique representation (such as flowers). 

 
3. State the instructional Condition (the strategy, catalyst) needed to elicit the 

behavior. When you write the “C” part of the objective you typically precede it 
with the word “Given”, as in: 
 
Given access to a computer and an internet search engine and the website … TLW 
read/find solar system information (density, circumference, distance from the sun) about 
each planet 
 
Given advice from other learners, feedback from the facilitator, and a computer art 
program, and a data, information, knowledge activity TLW generate/construct an 
image that displays the data values accurately, but uses a unique representation (such as 
flowers). 



 
Notice how the generate/construct strategy is facilitated by including the types of 
interactions (learner, facilitator, content, tool) and scaffolding strategies used 
(presentation > practice > apply; data > information > knowledge.) 

 
4. State specific criteria representing achievement of the objective, the “D” degree 

of achievement. This is an important part of the objective. You may refer to a 
rubric, or a set of test questions, or any criteria that can be used that designates 
what success “looks” like. Table 2 is an example of the D part of an objective and 
is covered later in this chapter. 

 
The Revised Bloom’s Taxonomy approach  
 
Follow these these x steps if you want to employ the short cut approach: 
 

1. Identify the Audience that will exhibit the behavior. To write the "A" part of the 
objective, use the acronym TLW, for The Learner Will. Many designers simply 
write: 
TLW (As in “TLW define the term usability”) 

 
If, however, your learner must read at a college level and this characteristic is 
important for the success of your instructional design you may provide additional 
information in the statement, as follows. 

 
“TL (who reads a college level) level) W”  
 

2. Specify the Behaviors desired (the outcome). Choose and sequence (from left to 
right) the verbs in Table 2 below to describe learner activity desired. Let’s look at 
the Color Wheel example to demonstrate the need to sequence your objectives.   
 
Let’s say your goal is to have students understand warm or cold color schemes 
and how they contribute to mood in a painting. The word “understand” is not 
specific enough. If you look at the table below, your thinking might be to look over 
the knowledge dimensions column to identify the type of content for warm and 
cool colors. You select “Conceptual knowledge” since conceptual content usually 
involves classification. You decide that your overall learning outcome requires the 
learner explain the mood in a painting based on use of warm or cool colors. You 
decide that the Analyze column and the word “explain” describe or fit your need. 
You would write the Variable A and Variable B part of the terminal objective as 
follows: 
 
Terminal Objective 
TLW explain how a warm or cold color scheme influences the mood of  The 
Mona Lisa (Concept > Analyze) 



 
You then decide on the enabling objectives (the objectives that need to be 
experienced before the terminal objective.) You look over the factual knowledge 
row and the conceptual knowledge row and decide upon a sequence that will 
lead up to achievement of the instructional objective.  
• First you require the learner to identify the warm and cool sides of the color 

wheel.  
• Next, you require the learner to find examples of cold and warm color 

schemes from magazine pictures.  
• Next, you require the learner to analyze the mood conveyed in their magazine 

examples 
 
You therefore identify following Variable A and B parts of your Enabling objectives 

• TLW classify colors into warm and cool categories (Fact > Apply) 
• TLW find examples of warm and cool color schemes in magazine pictures 

(Concept > Apply). (The verb finds examples seems to fit with the apply column. 
Sometimes the verb you want is not the one shown in the table.) 

• TLW explain the mood expressed by the warm or cool colors of the magazine 
pictures (Concept > Apply). 
 
 

 
Knowledge 
Dimension 

Cognitive Process Dimension 

 Remember Understand Apply Analyze Evaluate Create 
Factual 
knowledge 

List Summarize Classify Order Rank Combine 

Conceptual 
knowledge 

Describe Interpret Experiment Explain Assess Plan 

Procedural 
knowledge 

Tabulate Predict Calculate Differentiate Conclude Compose 

Metacognitive 
Knowledge 

Appropriate 
Use 

Execute Construct Achieve Action Actualize 

 Table 2: Bloom’s revised taxonomy of the cognitive domain 
 

3. Describe Variable C by listing the instructional strategies used in “Given” 
statements” as follows. 

 
Terminal objective 
Given the painting The Mona Lisa, TLW explain how a warm or cold color 
scheme influences the mood of the image (Concept > Analyze) 
 
Enabling objectives 

• Given a website that presents color chips in a drill and practice activity, 
TLW classify colors into warm and cool categories (Fact > Apply) 



• Given a stack of magazines, student teams will identify examples of warm 
and cool color schemes in magazine pictures (Concept > Apply). 

 
• Given student teams, learners will work together to explain the mood 

expressed by the warm or cool colors of the magazine pictures (Concept > 
Apply). 

 
4. Describe Variable D by identifying assessment measures that match the 
outcome statements. 

 
Terminal objective 
Given the painting The Mona Lisa, TLW explain how a warm or cold color 
scheme influences the mood of the image (Concept > Analyze). The checklist 
below will be consulted and scored to measure the learner’s achievement: 

• The student identifies a warm or cool color scheme  
• The student explains properties of two or three colors describing 

why they think those colors are warm or cool 
• The student describes how colors used in the painting impact the 

mood experienced by the viewer 
 
Enabling objectives 

• Given a website that presents color chips in a drill and practice activity, 
TLW classify colors into warm and cool categories (Fact > Apply). 
Learners will accurately identify the classification in 80% of the 
examples. 

• Given a stack of magazines, student teams will identify examples of warm 
and cool color schemes in magazine pictures (Concept > Apply). The 
student teams will select several colors in an image and will find an 
opposite example of the color in another painting 

• Given student teams, learners will work together to explain the mood 
expressed by the warm or cool colors of the magazine pictures (Concept > 
Apply). The student teams will create a presentation that identifies 
two or three color elements in a picture that impact the mood of the 
image. 

 
 

 
 
 

Alignment of Objectives 
 
The challenge in writing objectives lies in the need to align A, B, C, and D variables. 
The strategies you choose (Variable C) must help the learner (Variable A) reach the 
outcomes specified (Variable B). Assessment (Variable D) must match the unique 



nature of the outcomes stated (Variable B). Getting all of these variables into alignment 
makes the topic of instructional design challenging. Remember the definition of intrinsic 
load? That definition defined content with a high intrinsic load as content where there is 
element interactivity. In other words, the content is variable, dependent upon interacting 
variables. Instructional design his a high intrinsic load. ABCD variables all interact! 
 
Let’s look at some examples and non-examples of alignment to demonstrate the 
challenge. We’ll begin by looking at good and bad examples of alignment between 
Variables B and C for the topic of color 
 
 
 A good example of Variable B and Variable C alignment follows. Variables C (the 
instructional strategy) and Variables B (the outcome desired) work effectively together. 
 

• Variables B and C are aligned when the instructional strategy helps bridge the 
gap between what a learner knows initially about color and what they know about 
color after they have participated in the instructional strategy. In other words, you 
assess how well the instructional strategy facilitated the learners’ path from A to 
B. Did the strategy address the gap? Did the strategy provide the necessary 
interventions and interactions? If you answer yes to these questions then 
Variable C is aligned with Variables A and B.  
 
An example for one of the objectives above would be a demonstration where 
parts of the color wheel are explained and cool versus warm colors are identified. 
The demonstration and explanation of the color wheel is the instructional strategy 
(Variable C) and it helps the learner employ analogous color schemes that 
effectively communicate warm or cool content. 
 

A poor example of Variable B and Variable C alignment follows. Variables B and C (the 
desired outcome and the instructional strategy, respectively) do not work effectively 
together. 
 

• Variable Bs and C are not aligned when the instructional strategy does not 
help bridge the gap between points A and B. For example, if the instructional 
strategy for learning analogous color schemes focuses on creating tertiary color 
schemes (these are color schemes that reside opposite of each other on the 
color wheel, rather than side by side as found in analogous schemes) then the 
strategy is not aligned with the outcome statement.  
 

A good example of Variable B and Variable D alignment follows. Variable B (expected 
outcome) and Variable D (degree of success) are aligned when an assessment 
measures attainment of the outcome. The expected outcome for this example is “TLW 
identify warm and cool colors from a collection of color swatches.” A good assessment 



for this outcome might ask learners to identify warm and cool colors present in a famous 
painting. 
 
A poor example of Variable B and Variable D alignment follows. Variable B (expected 
outcome) and Variable D (degree of success) are not aligned when an assessment 
measures an outcome different than the desired outcome. The expected outcome for 
this example is “TLW identify warm and cool colors on the color wheel.” A poor 
assessment for this outcome might ask learners to identify tertiary color schemes in a 
painting. Identification of tertiary colors in a painting does not measure the learner’s 
understanding of warm and cool colors. 
 
While you might think effective alignment of Variables B and D would be easy to do, the 
alignment between B and D tends to be the most troublesome. Why is this? Too often 
teachers, instructors, and designers think about assessment after the fact. They create 
and implement the instruction first. Then they think … how should I test the learner? 
Often the test bears little relationship to the instruction created.  
 
A suggested strategy for writing Variable B and Variable D statements is to suggest that 
a designer write Variables  B and D at the same time! If a designer is writing an 
outcome statement “TLW be able to identify warm and cool colors” they can also 
immediately follow this statement with an assessment item “TLW identify examples of 
warm and cool colors from a set of color swatches”.  
 
Before leaving this topic, lets try a more personal example and look at you and your 
interactions with this chapter. As you read this chapter I might have this specific 
objective: 
 
You will demonstrate mastery of new chapter terms by writing a full and correct 
definition of each term, as well as identifying an example of each term.  
 

• Variable B in this objective is for you to demonstrate mastery of new chapter 
terms, and  

• Variable D asks you to correctly and thoroughly define each term mentioning 
characteristics against a checklist that fully describes the term, as well as 
writing a sentence using the term correctly. 

 
Let’s take the term “usability” An example that illustrates the objective above using the 
term “usability” follows. 

I will assess your achievement of the objective by: 
• comparing the your definition of usability to a definition that specifically 

includes the terms effectiveness, efficiency, and appeal. 
•  Assessing if you are able to use the term “usability” correctly in a 

sentence, such as; “An instructional designer assesses not only learner 



achievement of objectives, but also assesses other usability measures 
such as learning environment appeal and efficiency.** 

 
 

 
Efficiency  

 
The lower case letter “e” in Figure 1 refers to efficiency or ease in which the learner 
interacts with the content and the learning environment. Efficiency questions ask “How 
easy was it to participate in the learning experience? Was the right content covered? 
Was the right amount of content covered? How usable was the environment? " These 
questions are very important in assessing learning environments. The many 
opportunities for interaction also introduce opportunities for frustration and confusion if 
they are not carefully considered or designed. A good way to assess efficiency is 
through observation and user (learner) interviews as they use your instruction.  
 
While observing you look for barriers and obstacles to successful performance or easy 
access to content. For example, interaction with other learners might be impaired by an 
ineffective asynchronous “chat” tool, you would want to change the environment to 
facilitate more effective discussions and learner interactions, perhaps with use of a 
synchronous discussion tool and reworded discussion items. Another example of 
compromised efficiency might include a situation where you observe the learner 
hesitating before making a selection, or you observe the learner make mistakes 
navigating the learning environment (they may not know where to go to complete a 
lesson). When you interview the learner you find that your directions were not complete. 
 
The following section addresses efficiency using two sub-topics. First, the role of 
cognitive load theory and efficiency is covered, second, strategies to optimize cognitive 
load through instructional message design is covered. 
 
Cognitive load 
 
Cognitive load theory plays an important role in achievement of efficiency in a learning 
environment. 
 



 
 
 

Figure 2: Efficiency and appeal considerations 
 

Did the learning environment present an optimal cognitive load? You observe and 
interview the learner as they interact in the environment. Did the experience and the 
information seem relevant and germane? Were there extraneous load issues? For 
example, were students unable to see the forest for the trees? This is an expression 
that describes extraneous load issues. Students may not be able to reach a goal (see 
the forest) because there is too much extraneous information in their way (too many 
trees blocking the view). Did students express frustration with the assignments? Were 
they satisfied at the conclusion of the experience? 
 
Message design strategies to optimize efficiency 
 
Another measure of efficiency is writing style and use of message design strategies to 
improve access to learning materials. There are both verbal and visual strategies 
important for efficiency: Using and active voice in your writing, and using effective 
visuals or graphics in your learning environment.  Unfortunately most instructional 
designers do not formally learn these tools. What follows is a brief introduction to these 
strategies.  
 
Using active voice. Most instructional learn to write in a university setting where a 
passive and academic writing style is modeled. Regrettably this type of writing tends to 
be difficult for learners’ to read and understand. While it is not possible to teach 
technical writing skills in their entirety, three important writing tips are shared below. 
Another new challenge, and skill to be acquired is effective instructional  message 
design. Instructional message design is the plan for the format of instructional 
communication. Do your visual cues make sense (does a learner know what to do now, 
and what to do next). Do the visuals you display make sense or do they confuse the 
learner? We will look briefly at both writing style and instructional message design.  



 
 
You help your learners understand better when you write in an active voice, not a 
passive voice. Your voice is considered active when you clearly identify who is doing 
what. For example, compare these two sentences. 
 

• The researchers caught the rat at the port of Seattle. 
• The rat was caught at the port of Seattle. 

The first sentence is active because it clearly identifies who did what. The researchers 
caught the rat. The second sentence is passive because you do not know who caught 
the rat. 
 
Another way to think of active voice is to think that the subject is clearly doing 
something. With passive voice, something is done to something and you don’t know 
who did it. Consider these sentences: 

• Eating potato chips was a favorite activity for him. 
• Mr. Black’s favorite activity was eating potato chips. 

The first sentence is passive and the second sentence is active. 
 
Start sections with overviews of what is to come 
When you write, you should start with a generalization or overview of what will follow. 
Consider these two writing examples. 
 

1. Move your cursor to the file named “Lesson One and Double Click” 
2. Press the Control Key with the F key (at the same time) 
3. Type in the words “Section 4” 
4. Close the pop-up window 

 
How to find Section 4 

1. Move your cursor to the file named “Lesson One and Double Click” 
2. Press the Control Key with the F key (at the same time) 
3. Type in the words “Section 4” 
4. Close the pop-up window 

 
The second example is easier to follow because the learner knows from the beginning 
why they are performing these steps – to find Section 4. 
 
Use instructional message design principles. The learning theory we addressed 
in Chapter 2 directly relates to this third rule. To prevent information overload, divide 
information into smaller sections of related content. Use paragraphs, headings, and 
bulleted lists to break up your writing into smaller units. Consider these two writing 
samples. 
  
Writing Sample One: 



The researchers caught the rats at the Seattle port. The previous sentence has a 
story behind it. Apparently some researchers at the University of Washington 
wondered if the strain of rat they were using might bias their research results. These 
researchers were testing a new energy-boosting vitamin. When testing didn’t show 
any improvement (their rats wouldn’t run any faster after taking the vitamin) the 
researchers began to question their methodology. Perhaps the rats (purchased from 
a research supply house) were a lazy strain. To test their concern, the researchers 
traveled to the Seattle port late one night to catch the rats found there. They then 
compared the Seattle Port rats to the supply house rats. There was a difference in 
rats. The Seattle rats not only outran the supply house rats, but their speed 
increased over time as a result of using the vitamin. Bias is an important concern for 
all researchers. These researchers needed to ask the question, “Is there something 
about the way we are setting up the research that influences our results in a way 
that doesn’t make our results generalizable?” Because of this concern, the 
researchers thought it necessary to visit the Seattle port. 
 

Writing Sample Two: 
The importance of avoiding bias: a case study involving two strains of rats 
Researchers are careful to avoid bias. Bias occurs when something other than the 
independent variable influences the results of the study. The following story is told 
to illustrate how some researchers tried to avoid bias. 
 
Researchers at the University of Washington wondered if the strain of rats they 
were using in their experiments biased study results. These researchers were 
testing a new energy boosting vitamin. When testing didn’t show any improvement 
(their rats wouldn’t run any faster after taking the vitamin) the researchers began to 
question their methodology. Perhaps the rats (purchased from a research supply 
house) were a lazy strain? To test their concern, the researchers traveled to the 
Seattle port late one night to catch the rats found there. They then compared the 
Seattle Port rats to the supply house rats. There was a difference in rats. The 
Seattle rats not only outran the supply house rats, but their speed increased over 
time as a result of using the vitamin. 
 
In this example, bias was present. Something other than the independent variable 
(the vitamin treatment) was influencing the outcome of the experiments. The strain 
of rat was responsible for the different experimental outcomes. 

 
The first example presented mixing the types of information (bias and story) into one 
paragraph, thus making it harder to understand. 
 
The second example makes the message easier to understand than the first because it 
chunks information into three paragraphs and uses a descriptive heading. The first 
paragraph of the second example introduces the subject of bias. The second paragraph 



presents an illustrative story. The third paragraph summarizes what was supposed to be 
learned. 
  
There are many visual instructional strategies that can be employed to increase 
efficiency as well. See “Creating Graphics for Learning and Performance”, by Linda Lohr 
(take ET604!) to explore how you create graphics to decorate, inform, explain, or 
transform instructional information for greater clarity. These visual strategies are very 
important in learning environments. Signage and navigation systems are usually 
dependent upon visual cues. Skills in creating visual cues are very important when 
learning environments do not include the presence of a “live” teacher or instructor. 
 
At a very basic level, visual strategies help users access content. For example, a book 
employs many visual strategies using white space, headings, and numbering. A Table 
of Contents helps you visualize an entire book and how its chapters are sequenced. 
Page numbers in the Table of Contents help you navigate to specific chapters. Chapter 
headings help you understand the hierarchy of chapter content.  White space, headings, 
and numbers are all visual tools you can use, along with symbols, illustrations, pictures, 
and the like.  
 

Appeal 
 
The final usability variable, Appeal, is symbolized using a capitalized letter A, and uses 
an ornate typeface to represent the affective and expressive nature of the appeal 
variable.  Was the experience motivating? Was it liked? Did the learner express or feel 
satisfaction and confidence before, during, and after the experience? Again, 
observation, interviews, and surveys can help you obtain this type of information.  
 
According to Keller’s ARCS theory, motivation can be broken into four parts:  

1. Attention (does the learner notice or select instructional information that is 
interesting) 

2. Relevance (is the instruction relevant to the learner, does it meet a unique need 
of the learner?) 

3. Confidence (does the learner feel confident in their ability to understand the 
instruction?) 

4. Satisfaction (does the learner feel satisfied with the experience? Would the 
learner go through a similar experience or recommend the experience to others? 
 

Usability  
 
Usability is a term used to describe effectiveness, efficiency, and appeal together. In 
summary, questions and observations that focus on effectiveness, efficiency, and 
appeal are used to assess the degree to which the learning environment overall is or 
was a success.  
 



As such, the D icon is placed over the A, B, and C icons (see Figure 3) because it 
assesses effectiveness, efficiency and appeal as follows: 

 Effectiveness of the learning experience is measured by comparing the actual learner 
path between Point A and Point B and the expected path.  

 Efficiency and Appeal of the learning environment is measured by learner confidence 
and comfort during the experience and satisfaction following the experience.  
 
 



 
Figure 3: Usability 
 



Most learning environments are evolving, and the need to modify does not mean the 
environment failed. ABCD represent a system and changes to ABCD variables are 
expected and welcomed.  Usability testing helps the designer address the entire 
learning environment. Usability testing is a type of formative evaluation. Formative 
evaluation takes place while the designer is creating a learning environment. Formative 
evaluation focuses on how well a design works so far. The designer asks themselves if 
their instruction is working. The designer is like a chef who samples the soup while 
cooking. Formative assessment is an essential practice that allows potential problems 
to be discovered early in the design process, eliminating expensive and time consuming 
issues later when the design is complete, but in need of significant revision.  
 
Usability testing of a formative nature is conducted in many ways, most of them 
informal. A designer observes one or two individuals using the instruction, makes notes 
on the user’s comments and actions, and then revises the instruction. They might then 
test the revised instruction with a group of five individuals. They might observe the 
individuals or ask the individuals to “talk aloud” as they work through the environment. 
Issues are noted and the designer makes modifications. Eventually the design works 
out when a small group of users are able to progress through the instruction with 
minimal confusion or errors.  
 

Usability measures for reading/finding outcomes and 
generating/constructing outcomes 

 
This section of the chapter provides examples to help you create assessments to 
address the usability of your learning environments. Effectiveness, efficiency and appeal 
measures are described for reading/finding outcomes and generating/constructing 
outcomes. There are more ways to assess these outcomes than are described in this 
chapter, but given the introductory nature of the textbook, and the specific focus on two 
outcomes the following strategy is employed. 
 
Measures of Effectiveness 
For reading/finding outcomes the development of multiple choice, true/false, and fill 
in the blank questions are described. 
 
For generating/constructing outcomes the development of short essay, rubrics, and 
self evaluation tools are described. 
 

 
Effectiveness measures for reading/finding outcomes 

 
Using multiple-choice questions  

A multiple-choice question consists of three parts: 
1. The question 



2. The correct (or most correct) answer, and 
3. A list of “distracter” (incorrect) answers. 
Each of these has one or more guidelines associated with it. 

1. Rules of thumb for writing the question. 
• Write the question clearly. 
• Do not try to “trick” the learner with misleading information or ambiguous 

prose. 
• The question can contain information that is not relevant to the correct 

answer, but make sure you do not use information that is obviously 
misleading. 

• Make the question the longest part of the multiple choice item. 
2. Rules of thumb for writing the correct answer 

• Do not make the correct answer too obvious or too subtle. 
• Avoid “All of the above” or “None of the above” choices or any other that 

requires logical thinking in addition to the learning being examined. 
3. Rules of thumb for writing the distracters 

• Do not make the distracters obviously wrong. 
• Make the distracters reasonable considerations. 
• Ideally, each distracter would be selected by a equal number of learners who 

do not know the correct answer. 
• It is a common mistake to make the correct answer the longest of available 

answers. Avoid this by varying the length of distracters in relation to the 
correct answer. 
 

Using true/false questions 
• Use true/false questions only when the information is clearly true or clearly 

false. 
• Use simply constructed sentences for true false statements. 
• Provide a clear, unambiguous way for learners to respond. 

 

Using fill-in-the-blank/short answer questions 
• Use only simple sentences. 
• Make sure that the missing word or phrase is a specific term (e.g. “pressure”) 

or qualifying word (e.g. “increase”). 
• Make it clear how many or what length response is required. 
• When used in addition to recognition items, confirm that the recognition 

items are not cuing performance on these items. 
 
Effectiveness measures for reading/finding outcomes 
 



Using short essay questions  
•Describe the approximate length of an expected answer (e.g. 1/2 page, single 
spaced, 12 point Times font). 
•Provide examples of good answers prior to the assessment for lower levels of 
learning. 
•For higher levels of learning, do NOT provide examples of good answers. 
Students will likely attempt to memorize prior examples rather than think of 
unique responses. 
•For transfer questions, provide criteria of good answers for learners to use in 
self-evaluation practice. 
•Clearly specify what is required in an acceptable answer. 

 
Using rubrics 

•Criteria should be as unambiguous as possible. 
•Specify levels for distinguishing between minimal and higher level performance 

as needed. 
•Use checkmarks for easily identifiable criterion. 
•Allow room for rater’s comments when the reason for justifying meeting or not 

meeting a criterion is not obvious. 
 

Using self-evaluation (the learner evaluates their generate/construct product 
•Ask the learner to describe what works and does not work in their product or 

image 
•Ask the learner to rate their product as pass or fail, explaining why they choose 

the rating 
•Ask the learner to observe an expert and to compare (in writing or speaking) 

their work to the expert 
•Ask learner to revise the work, describing the changes they make and why they 

made the changes  
 
 

Efficiency measures for reading/finding and generating/constructing outcomes 
 
A simple observation/interview checksheet  and interview guide is provided to assess 
efficiency and appeal.  
 
Using questions to assess how intuitive and easy to understand the learning 
environment is 
 
 Ask questions during and after the learning experience. Formative evaluation seeks to 
understand how a learning experience is working while the learner participates in the 
experience. Summative evaluation seeks to understand how the learning experience 
worked once a learner has completed the experience. When you ask both types of 
questions make sure you follow up yes or no answers with prompts to elaborate, such 



as “Why or Why not?” or “Would you explain that response?” 
 
These questions can be used as: 

•a guide for observing the learner as they participate in the environment  
•an informal or formal interview or survey 

 
 
•Is information easy to access at the start/during/conclusion of the learning 

experience? Why or why not?  
 

•Is information easy to understand at the start/during/conclusion of the learning 
experience? Why or why not?  

 
•Was the learning environment easy to navigate? Did you know what to do 

initially and during the experience? Why or why not?  
 

•Were expectations clear? Why or why not? 
 

•Was technology or tools needed for learning easy to access? Why or why not? 
 

•Was the technology or tools needed for learning easy to use? Why or why not? 
 

•Was it easy to work with other people during the experience? Why or why not? 
 

•Did the facilitator provide support during the experience? Why or why not? 
 
Appeal measures for reading/finding and generating/constructing outcomes 
 
Using questions to assess how appealing or likable the learning experience was 
 

•Overall, did you like the learning experience? Why or why not? 
 

•Did you feel prepared for the learning experience? Why or why not? 
 

•How confident were you during the learning experience? Why or why not? 
 

•Would you recommend this learning experience to others? Why or why not? 
 

•Are there things you would change about the experience? Please describe. 
 

•Are there things you would keep about the experience? Please describe. 
 
 

Usability testing a Journey to the Center of the 
Earth Visualization Activity  



 
This section of the chapter assesses the effectiveness, efficiency, and appeal of The 
Journey to the Center of the Earth activity. 
 
Assessing Activity Effectiveness 
 
Figures 3a - 5 show three outcomes of the Journey to the Center of the Earth activity. 
Figure 3a is created to provide a standard for comparison purposes and serves as a 
visual rubric.   
 

 
 

Figure 3a: Expected outcome 
 
 

  



 
 

Figure 4: Student A outcome 
 



 
 

Figure 5: Student B outcome 
 
  



Comparing Figures 3, 4 and 5 
Table 1 represents an analysis of expected and student outcomes for the three figures. 
Figure 3 shows three criteria: Accuracy and thoroughness, clarity of information, and 
creativity of presentation. As the designer, you decide what criteria is important. 
 
Table 1 shows that Figure 4 meets more of the Accuracy and Thoroughness criteria 
than Figure 5, but is missing information about temperature and presents unclear data 
when representing density. Figure 5 represents layers only and does not accurately 
represent dimensions related to the layers. Figure 5 does present the information 
creatively.  
 
 
Figure 3 (the standard) Figure 4 (Student A) Figure 5 (Student B) 

Accuracy and thoroughness 
Layers 
  Crust  
  Core (inner and outer) 
  Mantle (upper and lower) 
 
Density representation for  
  Crust 
  Core 
  Mantle 
 
Depth (size) of layer 
represented for 
  Crust 
  Core 
  Mantle 
 
Temperature representation for 
  Crust 
  Core 
  Mantle 

 
Layers 
  Represents all layers 
 
 
 
Density  
  Represents density of all layers 
 
 
 
Depth 
  Represents depth of all layers 
 
 
 
Temperature 
   Missing temperature readings 
for all layers 
 
 

 
Layers 
  Represents all layers 
 
 
 
Density  
  No correspondence between  
image and actual density 
 
 
Depth 
  Partial representation 
 
 
 
Temperature 
  Missing temperature readings 

Clarity of information 
 
All data is clearly presented 

 
Most of the data is clearly 
presented (fills are somewhat 
difficult to compare) 

 
Minimum data is presented 
(layers are labeled but other 
information is not conveyed) 

Creativity of presentation 
 
Not applicable  

 
New representation is created 

 
New representation is created 
Visual is playful, joyful 

 
 

Table 2: Comparison of Figure 3, 4, and 5 



 
 
Effectiveness feedback related to Figure 4 and Figure 5 
Based on this information, the facilitator might provide Student A (creator of Figure 4) 
with feedback to revise their image to reflect temperatures and to change their 
representations of density to more accurately represent values provided by the data. 
Student A would be also receive positive comments related to their creative presentation 
of information.  
 
Student B (creator of Figure 5) might receive feedback to match characteristics of 
sandwich layers more closely to layers of the earth represented in the data. For 
example, the temperature of the inner core is likely to be higher than the crust which 
might be true as well for the sandwich, but is not specified. Student B might be 
encouraged to change the sandwich image to communicate temperature for each layer. 
Student B would also be complimented on the creativity of their visualization and its fun 
and motivating quality. 
 
Activity Efficiency and Appeal 
To assess efficiency the facilitator would observe student attitudes and behaviors while 
participating in the assignment. The facilitator would note needs to make information 
easier to understand and changes necessary to improve the learner’s confidence, 
interest, and satisfaction with the activity. If some learners complained about “too much 
data to copy” the complaint would be noted.   
 

Modifications needed 
A review of effectiveness, efficiency, and appeal measures would provide data 
important for improving the activity. Effectiveness of the assignment might be clarified 
by providing students with a checklist or a clear expectation to visually represent all of 
the data provided at the start of the activity. Student B did not visually represent many of 
the variables and missed the opportunity to reinforce their understanding of the data.  
Student A did a better job, but missed the temperature requirements. Usability testing 
might reveal a need to require students to accompany their visualizations with a written 
description. Student work was difficult to assess without student clarification. A written 
description would also serve as a form of mental rehearsal, thus strengthening the 
effectiveness of the activity. 
 
Efficiency of the assignment might be improved by providing students with an electronic 
version of the data. This would reduce extraneous load by eliminating the need to 
tediously copy the large amount of data required by the activity. Students would be able 
to copy and paste data directly from one file to another 
 
Appeal of the assignment might need to be improved if students seem unmotivated, 
work only with prompting, and appear bored with their results. If these reactions are 



apparent, then the relevance of the activity might be questioned. In general student 
attention, confidence, and satisfaction are indicators of activity appeal.  
 
 

Chapter Summary 
 
This chapter describes Variable D, the variable involved in assessing the usability of the 
learning environment. Variable D is interpreted as “degree of success” and defines 
learning environment usability as ratings of effectiveness, efficiency and appeal.  
 
Determining how well instructional content was learned assesses effectiveness. For 
reading/finding outcomes effectiveness can be measured using multiple choice 
questions, true false questions, and fill in the blank questions. For generating/construct 
ion outcomes, effectiveness can be measured using rubrics and short essay questions.  
 
Efficiency of the learning environment is measured by assessing how easy learning 
environment features and interactions were to access. Appeal is measured by how 
likeable the experience was. Measures of learner satisfaction and confidence help you 
assess learning environment appeal.  
 
Variable D helps you assess the other ABC variables. It resides over the other elements 
and is a variable that focuses on how effectively Variables A, B, and C align. Did the 
learning strategy help to move the learner from Point A to Point B? Did the methods of 
assessment help with determining the degree of Variable B achievement? Did the 
instructional strategies support cognitive load considerations, and scaffold instruction 
and instructional experiences effectively? 
 
Changes are made to a learning environment using Variable D criteria. The environment 
is continually revised and tested for alignment of ABC variables and achievement of the 
three usability measures: effectiveness, efficiency, and appeal. 
 
 


