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What makes an assessment task 
“good”?

• I.e., What sort of assessment tasks lead to 
better instruction and learning?

• How does and assessment task affect 
instruction and learning?
– By what it signifies
– By the example of its content
– By the information it generates



Relating summative assessments 
to formative assessments

• Assessment Coherence:
– the constructs being assessed at both levels 

need to be consistent, 
• although in practice, the constructs may be 

more differentiated at the classroom level 
and less differentiated at the large-scale 
level.

• More difficult to do this at the classroom
level than at the large-scale level (!?!)  



Threat Coherence
• where the large-scale assessment is used as 

a driving and constraining force, strait-
jacketing the classroom instruction and 
curriculum to adhere to a specific state 
curriculum, and hence 
– “the tests used for accountability don’t have to 

be particularly good tests, they just have to 
serve their purpose—which is to ensure that 
teachers teach the standards as tested by the 
state!”



Threat Coherence
• Consequences

– The classroom assessments are either
• (a) parallel to the large scale assessments, or 
• (b) irrelevant for accountability

– the large-scale test is used in a way that makes 
the classroom subject to the sanctions of an 
accountability system.



Threat Coherence
• Examples

– NCLB tests in the USA
– Key Stage Tests in the UK
– US curricula: “a mile wide and an inch deep”



Threat Coherence
• Criticisms

– (a) there are important aspects of school 
curricula that are not adequately assessable by 
multiple choice tests (Black and Wiliam, 2004; 
Thier, 2004);

– (b) the sheer number of standards addressed in 
any given test (upwards of 100 in some states), 
ensure that the results cannot be used to gauge 
student accomplishment in a way that is useful 
in the classroom or the school for educational 
planning



Item coherence

• Most specific form of coherence
• For the assessments at the classroom and 

large-scale levels, the actual tests and items 
(or clones of the items) used at one level 
would also be used at the other.



item coherence
• Examples 

– “teach to the item” = take the items used in 
large-scale assessments and use them for 
practice in the classroom.

– "benchmark testing" = slightly-altered versions 
of the large-scale items are used periodically to 
check up on students throughout the year.

• Criticism
– Confuses what the item signifies with its 

surface content.



Systemic Coherence

• “the conceptual base or models of student 
learning underlying the various external and 
classroom assessments within a system 
should be compatible” (NRC, 2001, p. 255).

• Consider different degrees of specificity of 
coherence:
– conceptual, information



Sub-types of Systemic Coherence

• conceptual coherence
• broadest sort of coherence
• the assessments at the classroom and large-

scale levels share a common underlying 
framework



conceptual coherence

• Examples
– "progress variables” designed in Australia by 

ACER, used in BEAR Assessment system
– PISA “described variables”
– the reduced set of prioritized standards as 

envisaged under the CISA requirements                  
[CISA=Commission on Instructionally 
Supportive Assessment (Popham, 2003)]



conceptual coherence

• Criticism:
– coherence at the conceptual level or beyond 

requires a shared curriculum, and this is seen as 
being much more constraining than current 
conceptions of test alignment would indicate 
Shepard (2004)



Sub-types of Systemic Coherence

• information coherence
• the assessments at the classroom and large-

scale levels 
– (a) shared a common framework, and 
– (b) shared information between the classroom 

and the large-scale levels, but 
– (c) did not necessarily use the same tests or 

results at the two levels



information coherence

• Examples
– Statistically-moderated assessment systems
– “work-sampling” systems
– Wilson’s “Community of Judgment” based on 

the BEAR Assessment System…
• Advantage

– Combines the effect of the content of the item 
with the effect of the information it generates.





The BEAR Assessment 
System

4 principles: 4 building blocks





Principle 1:  Developmental Perspective
Building Block 1: Construct Map

• Developmental perspective
– assessment system should be based on a 

developmental perspective of student learning
• Progress variable

– Visual metaphor for 
• how the students develop and 
• how we think about how their item responses might change 



Conceptions of Statistics (CoS)
Joint work with Rich Lehrer and Leona Schauble of Vanderbilt University

• CoS4. Discuss population parameters by 
referring to statistics and their sampling 
distributions.

• CoS3. Consider statistics as measure of 
qualities of a sample distribution.

• CoS2. Use statistics without relating them to 
qualities of the distribution.

• CoS1. Describe qualities of distribution 
informally.



Conceptions of Statistics (CoS)



Principle 2:  Match between curriculum 
and assessment

Building Block 2: Items design

• Instruction & assessment match
– there must be a match between what is taught and 

what is assessed
• Items design 

– a set of principles that allows one to observe the 
students under a set of standard conditions that 
span the intended range of the item contexts



An Example CoS Item



Principle 3:  Interpretable by teachers
Building Block 3: Outcome space

• Management by teachers
– that teachers must be the managers of the system, 

and hence must have the tools to use it efficiently 
and use the assessment data effectively and 
appropriately

• Outcome space
– Categories of student responses must make sense to teachers 







Principle 4:  Evidence of quality
Building Block 4: Measurement model

• Evidence of quality
– reliability and validity evidence, evidence for fairness

• Measurement model
– multidimensional item response models, to provide links 

over time both longitudinally within cohorts and across 
cohorts





Evaluate a student’s locations over time

Embedded 
Assessments



Set standards



Second Example: 
German Mathematical Literacy Test



Construct Map: 
PISA Levels of Mathematical Literacy 



Items Design: German Mathematical Literacy Test

• Topic Areas: Arithmetic, Algebra, and 
Geometry

• Modelling Types: Technical Processing
– requires students to carry out operations that 

have been rehearsed such as computing 
numerical results using standard procedures  



Items Design: German Mathematical Literacy Test

• Modelling Types: Numerical Modelling
– requires the students to construct solutions for 

problems with given numbers in one or more 
steps 

• Modelling Types: Abstract Modelling
– requires students to formulate rules in a more 

general way, for example by giving an equation 
or by describing a general solution in some way



An Abstract Modeling Item in Arithmetic 



Scoring Guide: The Abstract Modeling Item in Arithmetic 



Wright Map: German Mathematical Literacy Test



Conclusion:



The wish of every large-scale 
testing program

• To have the results of the large-scale tests 
be useful “diagnostically” to teachers in the 
classroom

• Asked for by State Testing Directors, 
promised by testing companies



Suggested response

• both the large-scale and the classroom 
assessments must be constructed to be 
coherent in the information coherence 
sense. 

• BEAR Assessment System is described as a 
process that can establish the coherence 
necessary to allow the micro and the macro 
to function coherently together. 



Challenges
• Implementation of a BEAR Assessment 

System is not a minor matter 
• requires a deeper analysis of the 

relationship between student learning and 
the curriculum and instructional practices 
than is commonly the case in assessment 
development 

• requires a readiness to revise curriculum 
(i.e., "standards") based on empirical 
evidence available from the results of the 
assessments 



Examples
• Implemented: 

– Living By Chemistry (high school)
– SEPUP (middle school)
– FOSS (elementary)

• Under development:
– Carbon Cycle
– Statistical Modeling
– Reading Comprehension for “Striving Readers”
– Evolution




