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You Can’t Measure Learning! (5 mins) 

Evaluate << Assess << Measure 

We can evaluate learners' progress individually or collectively – at various times 
before, during, and after the learning should be occurring – to see if the results for 
which we planned are indeed manifesting.  When conducting any sort of evaluation, 
you must make valid assessment decisions using evidence collected with reliable 
measurement instrumentation: 

● Good evaluation technique requires good assessment technique.  
● Good assessments are essentially decisions based on valid inferences drawn 

from reliable data sources.  
● Reliable data sources are created using reliable measurement instruments. 

Assessment 
Assessment is important because it allows us to determine whether or not learning 
has occurred, and to what extent – measurement alone cannot indicate this 
outcome.  This is why assessment is vital for the evaluation of learning.  Evaluative 
evidence collected about learning in any subject domain is much more convincing if 
the methodology for collection of such evidence is sound.  In this case, the sound 
methodology is simply well-designed (and appropriately conducted) assessment 
plans. 

Consider an assessment plan to evaluate something rather simple: clothing.  How 
long is the sleeve of your shirt?  What is a good assessment plan to evaluate the 
length of your shirtsleeve?  Why do you need to know the length?  If you are looking 
to get duplicate shirts tailored to the exact specifications, your assessment plan 
should involve some unit of measurement – preferably the same unit used by your 
tailor.  If your shirtsleeve is 34 inches long, you want the tailor to make all your 
future shirts with 34 inch sleeves as well.  However, if you are standing in a store, 
trying on a shirt, the unit of measurement is your arm.  Is the sleeve of this new 
shirt too long (more than one arm in length), too short (less than one arm in 
length), or just right (exactly one arm in length)? 



Measurement 
The best laid assessment plans are essentially useless when shoddy measurement 
instruments are used to measure the constructs the assessment designers have 
defined.  

Think back to the shirt and the tailor.  If the tailor uses the metric system and cuts 
fabric to the centimeter, then your measurement (in inches) of the length of your 
arm is not the best information.  However, if the tailor and you are both using 
inches as the measure of choice, but the manufacturer of your measuring device 
printed the inch markings at slightly lesser widths than those of the device used by 
the tailor, the assessment plan has been completely foiled.  The metric problem is 
easily resolved with a quick conversion of units.  The faulty device problem, though, 
is much worse – as both you and the tailor will likely assume that your device's 
version of 34 inches is accurate, when in fact the difference is quite substantial, and 
you end up with shirtsleeve over your fingertips since you've unwittingly provided 
the tailor with inaccurate evidence of the length of your arm.  

You made a “good” assessment decision using bad measurement instrumentation. 

You’ll want to make sure to decide about whether to integrate measurement into 
your adaptive courses very early in the design process – such as when you are 
creating a list of specifications for development.  The parameters of how and where 
you can measure what it is that needs to be measured for the evaluation of learning 
with your adaptive course have a great impact on the rest of your design plan. 

This sentiment – decisions about measurement implementation as a guide for 
design and development of  virtual worlds – leads us back to the importance of 
keeping measurement and assessment separate as distinct processes.  Generally 
speaking, it's best to keep these two concepts separate to avoid confusion on many 
fronts (implementation, conversation, judgment, etc.) – and the easiest way to 
differentiate between the two is to remember that assessments are decisions, and 
measurements are instruments. 

Six Steps (1 min) 
Basically an introduction/overview list: 

● Identify Learning Goals (Course or Program) 
● Identify Learning Objectives 
● Identify Learning Outcomes 
● Establish and Define Constructs for Assessment 
● Generate Outcome Spaces 
● Item and Task Development 



Gauge the Audience -- it may be best to skip straight to Outcomes instead of 
lingering on Goals and Objectives. 

Identify Learning Goals: Course or Program (15 mins) 

WHEN 
Typically, this step is completed early in the process of course or program 
development.  However, if a decision to transition to an adaptive learning 
framework for content delivery has been made about existing course materials, it 
can be beneficial to revisit and refine existing goals, perhaps generating additional 
goals as well. 

WHAT 
There are many definitions and descriptions of learning goals, but below is one of 
the best for differentiating goals from objectives and outcomes. 

● Goals are broad, general statements of what the program, course, or activity 
intends to accomplish 

● Goals describe broad learning outcomes and concepts (what you want 
students to learn) expressed in general terms (e.g., clear communication, 
problem-solving skills, etc.) 

● Goals should provide a framework for determining the more specific 
educational objectives of a program, and should be consistent with the 
mission of the program and the mission of the institution 

● A single goal may have many specific subordinate learning objectives 

HOW 
Discuss Handout 

In any case, you should ensure that learning goals have been established for 
program before moving to Step 2.  

If course goals have not been established, it’s OK -- course learning objectives can be 
derived to align with program goals. 

DO 
Generate (or critique) learning goals for course/program. 

Materials/Handouts 
This handy PDF guide for goal writing describes approaches, structures, and 
examples for program and course learning goals.  There is also a quick checklist 
provided at the end.   http://assessment.uconn.edu/docs/HowToWriteGoals.pdf  

http://www.google.com/url?q=http%3A%2F%2Fassessment.uconn.edu%2Fdocs%2FHowToWriteGoals.pdf&sa=D&sntz=1&usg=AFQjCNGiCkM1aKLp3BPgY0RC2HdsAH1-zQ


Discussion Questions 
Program Goals?  Course Goals? 

Identify Learning Objectives (15 mins) 

WHEN 
It is likely that there are aspects of adaptive learning and the capabilities of the 
CogBooks content delivery platform that will have an effect on the number and 
scope of objectives for the course(s). 

WHAT 
Objectives are brief, clear statements that describe the desired learning outcomes of 
instruction; i.e., the specific skills, values, and attitudes students should exhibit that 
reflect the broader goals. 

TYPES 
● Cognitive objectives = knowledge oriented 
● Affective objectives = motivation/emotion/values oriented 
● Behavioral objectives = action/skill/ability oriented 

LEVELS 
● Mastery objectives describe minimum performance essentials – those learning 

tasks/skills that must be mastered before moving on to the next level of 
instruction 

● Developmental objectives align with more complex learning outcomes – those 
learning tasks on which students can be expected to demonstrate varying 
degrees of progress 

HOW 
detailed descriptions of behaviors that should be demonstrable by learners at the 
conclusion of any size unit of instruction or learning -- as well as the conditions and 
criteria clarifying levels of quality of demonstrated performance. 

DO 
Generate or critique learning objectives for course.  Combination of types and levels. 
Explain how they are a combination. 

Materials/Handouts 
Bloom’s Taxonomy 
http://www.celt.iastate.edu/pdfs-docs/teaching/RevisedBloomsHandout.pdf 

http://assessment.uconn.edu/docs/HowToWriteObjectivesOutcomes.pdf  

http://www.google.com/url?q=http%3A%2F%2Fwww.celt.iastate.edu%2Fpdfs-docs%2Fteaching%2FRevisedBloomsHandout.pdf&sa=D&sntz=1&usg=AFQjCNHdUp-E85rfxZQ1bm-1ItkOiwXGKg
http://www.google.com/url?q=http%3A%2F%2Fassessment.uconn.edu%2Fdocs%2FHowToWriteObjectivesOutcomes.pdf&sa=D&sntz=1&usg=AFQjCNF34wy2kK3jKa5rC5JQ6FqJXX_d5A


Discussion Questions 
Types and Levels of Objectives -- Relevance to courses being developed (esp. for 
adaptivity) 

Identify Learning Outcomes (15 mins) 
From http://mfeldstein.com/cbe-an-updated-primer-for-todays-online-market/  

Competency-based education (CBE) is based on the broader concept of 
Outcomes-based education (OBE).  OBE works backwards within a 
course, starting with the desired outcomes (often defined through a 
learning objectives taxonomy) and relevant assessments, and then 
moving to the learning experiences that should lead students to the 
outcomes. Typically there is a desire to include flexible pathways for the 
student to achieve the outcomes. 

WHAT 
Curriculum and assessment are based on the knowledge, skills and values relevant 
for students in society.  The primary mechanism of outcomes-based curricula and 
assessment is the ability to demonstrate learning. 

HOW 
● Learning Outcomes are statements that describe significant and essential 

learning that learners have achieved, and can reliably demonstrate at the 
end of a course or program.  

● Learning Outcomes identify what the learner will know and be able to do by 
the end of a course or program – the essential and enduring knowledge, 
abilities (skills) and attitudes (values, dispositions) that constitute the 
integrated learning needed by a graduate of a course or program. 

● Outcomes are achieved results or consequences of what was learned; i.e., 
evidence that learning took place. 

● Learning outcomes, on the other hand, are more student-centered and 
describe what it is that the learner should learn. 

DO 
Generate or critique outcomes 

Materials/Handouts 
None 

Discussion Questions 
How are learning outcomes relevant to your specific CBE approach? 

http://www.google.com/url?q=http%3A%2F%2Fmfeldstein.com%2Fcbe-an-updated-primer-for-todays-online-market%2F&sa=D&sntz=1&usg=AFQjCNHZKEeitC1Bo0YGMvvJpYoBxHFG3Q


Establish and Define Constructs for Assessment (15 mins) 

WHAT 
Constructs are traits or qualities of a learner that can be demonstrated, 
measured, and assessed. 

Distance Traveled in a Day 

Construct definitions are a direct translation of learning objectives and/or 
outcomes into measurable (and therefore assessable) entities associated with the 
relevant traits or qualities of the learner. 

"Distance travelled in a day" is also a variable and a construct. It is still a 
construct because we have not defined how to measure the "distance." This 
seems obvious, but it is not.  

We need to define our unit of measurement so that we are all in agreement in 
case you attempt to replicate my work at a later date. So, "Distance travelled" is a 
construct. 

Possible operational definitions include miles, kilometers, calories expended, 
state lines crossed, road signs passed, etc. As you can see, the list of possible 
operational definitions for a given construct can go on and on, however, you can 
also see that not all operational definitions are equally good. In fact, in science we 
often argue about the quality of our definitions rather than the existence of a 
given construct. 

HOW 
The definition should be inclusive of the entire domain of content of the 
construct. It should cover -- but does not need to specify -- every event associated 
with the occurrence of the construct. 

It should be unidimensional (covering one specific thing) to be measured. 

It should be specific enough that other constructs would clearly not be covered 
by the definition. For example, a definition of assertive behavior should be 
worded in such a way that instances of aggressive behavior or submissive 
behavior would not be covered by the definition. 

The construct as defined should be amenable to being discussed in terms of more 
or less of it occurring or being present at a particular time. 



working construct definition drives the tasks or situations, response demands, 
and scoring system that comprise a learning assessment 

DO 
identify and define one construct based on established IT competencies outcomes 

Materials/Handouts 
Construct Definition handout. 

Discussion Questions 
Let’s discuss the value of defining constructs based on what we know so far about 
objectives/outcomes, CBE, and assessment for adaptive learning. 

Generate Outcome Spaces (30 mins) 

WHAT 
Constructive alignment is the first stage of generating Outcome Spaces using the 
SOLO Taxonomy.  Essentially, this alignment process is an extension of the construct 
definition process described in the previous step. 

In constructive alignment, we start with the outcomes we intend students to learn, 
and align teaching and assessment to those outcomes. (based on construct 
definitions) 

The Structure of the Observed Learning Outcomes (SOLO) Taxonomy is a model that 
categorises students' learning by levels of increasing understanding.  

The SOLO Taxonomy can be used to set learning objectives for where students 
'should' be at particular stages of learning or, probably more appropriately, to judge 
or report on the learning outcomes or the levels attained. 

HOW 
See handouts 

DO 
Create an outcome space for a single outcome/objective within the IT CBE 
framework 

Materials/Handouts 
● http://mams.rmit.edu.au/lcgk9nnyk8yzz.pdf  
● http://www1.uwindsor.ca/ctl/system/files/PRIMER-on-Learning-Outcomes.pdf  
● http://www.tedi.uq.edu.au/downloads/Biggs_Solo.pdf  

http://www.google.com/url?q=http%3A%2F%2Fmams.rmit.edu.au%2Flcgk9nnyk8yzz.pdf&sa=D&sntz=1&usg=AFQjCNEFAbo6WAhjhd0x8tLiRkcrqUaGzg
http://www.google.com/url?q=http%3A%2F%2Fwww1.uwindsor.ca%2Fctl%2Fsystem%2Ffiles%2FPRIMER-on-Learning-Outcomes.pdf&sa=D&sntz=1&usg=AFQjCNFOqlFX4HeV88vpsLQw36Jkv-8Huw
http://www.google.com/url?q=http%3A%2F%2Fwww.tedi.uq.edu.au%2Fdownloads%2FBiggs_Solo.pdf&sa=D&sntz=1&usg=AFQjCNHKGGQ3UBBZKfuYvWIRQl_j00lzOA


Discussion Questions 
● How does the SOLO Taxonomy for outcomes-based assessment fit within your 

CBE model? 
● How does SOLO foster adaptive learning within your CBE model? 
● What is the relationship between competencies, constructs, and outcome 

spaces? 

 

Item and Task Development (30 mins) 
ECD, 4PA, and the Conceptual Assessment Framework (keep this very brief) 

It is best to develop items of constraint and complexity which reflect the appropriate 
cognitive and knowledge types inherent in demonstrations of a given latent trait 
(construct) at different levels of the outcome space you’ve generated.  

Using the Taxonomy Table described above, the best potential item types for 
developing items and tasks that provide appropriate evidence up and down the 
established outcome spaces are: 

● 2A, 2D 
● 3A, 3B, 3C, 3D 
● 4A, 4B, 4C, 4D 
● 5A, 5B, 5C, 5D 
● 6A, 6B, 6C 

Furthermore, additional item types (6D, column 7) could be applicable depending on 
assessment goals, stakes, and capabilities (with human administrators) of course 
developer. 

Consider assessment stakes & who administers assessments (humans, computers?) 

Ideally, evidence from an item/task should be sufficient to place a learner 
anywhere within the identified levels of the outcome space for a construct.  Most 
likely this is achieved with the development of a high quality rubric for scoring a 
learner’s performance when presented with the item/task. 

Materials/Handouts 
● Taxonomy of Intermediate Constraint Tasks 
● ECD/CAF/4PA overview -- student, task, and evidence models 
● Body Sim example 



Discussion Questions 
start with outcome spaces, think about how to place learners at each level of the 
space 

● What does a demonstration of [uni-structural, multi-structural, relational] 
look like? 

● What is the evidence needed to “prove” a student is at a given level? 
● Which tasks (from taxonomy table) are best fit for IT CBE? 

○ can tasks provide evidence for multiple levels of outcome space? 

THINK ADAPTIVE 


