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Complexity in Assessment  

ÅPurposes 

ÅBeliefs 

ÅFormats 

ÅFeatures  

    of complexity 

ÅTools 

ÅQuality 
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Remember  

ÅTo use this opportunity to fix high stakes testing and 

teaching 

ÅNo  presentation content suggests that any aspects 

should be assessed separately 

Å Intention is to add to or confirm options you have 

ÅTasks must be models that allow multiple similar 

instances 

ÅTasks must be transparent in design to influence 

teaching and learning 

ÅTo be open to new ideas about psychometriccs, that is 

not what you have experienced already 

ÅOr not 
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Purposes of Assessments in Learning  

ÅPersonalized or conforming 

ÅFormative 
ïAppropriate performance chunks 

ïInherent or supplementary support 

ïExploratory environments 

ïTeacher/instruction interactivity has evidence-

base 
 

ÅStudent feedback 

ïDomain 

ïCognitive demands 

ïPeers, self, exterenal resources, plus 

ïAffective, efficacy, engagement 
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Purposes of Assessments in 

Learning  

Å  Summative 

ïEvidence of validity for purposes 

(accountability, certification, 

improvement) 

ïEvidence of vertical scalingor equivalent 

ïEvidence of classification reliability 

ïEvidence of negative impact 

ïSensible summaries to support 

uses,instructional improvement, policy 
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My Choices: Beliefs  

ÅThink about domain content only 

ÅAssessment design is mostly art 

ÅFormats are key 

ÅRules donôt work 

ÅCanôt mix models 

ÅHigh quality can be designed into 

assessments 

ÅAll performance is idiosyncratic, but so what 

ÅAssess  for what can be learned/taught 
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Myth:  Assessment is first & best defined by 
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Choices: Types of Learner Performance  

ÅProduct, performance, combination 

ÅEphemeral, recorded, reported 

ÅSelf-contained, evolving 

ÅIndependent, with help, modeled 

ÅCollaborative or team task 

ÅExtended, interacting, 

ÅGenerated by learner with minimal prompts 

ÅUniform 

ÅConsider complexity in tasks, scoring, instruction 
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What Are Common Thoughts on 

Complexity in Assessment Task 

Demands?  

1. Difficulty * 

2. Number of steps 

3. Integration across principles, schema, and 

content 

4. Close discriminations, e.g., confusability 

5. Frequency of inferencing 

6. Degree or onceptual distance of inferencing 

7. Barriers to overcome, e.g., construct 

irrelevance 

8. Features of situation, e.g., applications, 

fairness 
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How Can Complexity Play Out in 

Scoring?  

ÅAlternative processes allowed 

ÅAlternative processes differentially valued 

ÅDiffering acceptable outcomes  

ÅOutcomes embedded in levels of content  

ÅSophistication in qualifications and evidence of 

scorers 

ïViews of content, cognition and other attributes of 

performance 

ÅTraining, reliability, validity 
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How Is Complexity Related to 

Instruction?  

ÅPrior knowledge requirements 

ÅPotential to acquire key knowledge in 
assessment setting 

ÅInstructional sensitivity (change attributed to 
explicit learning) 

ÅExposure continuum 
ïDirect 

ïPartial 

ïSelf-directed, given or found resources 

ÅCommunicatied for instrucional use 
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Complexity Displayed in Outcomes  

 

ÅHow  features are selected and integrated? 

ÅHow they are sampled? Transparency? 

ÅComprehensiveness in view of standard 

ÅSituations 

ÅPractical utility 

ÅGoals 

ïOutcomes of instruction 

ïCompetence over time (retention and decay) 

ïIntegration 

ïTransfer and generalization 

ÅPerformance classifications 
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Tools to Help Design and 

Improvement of Assessments  

ÅContent ontologies 

ÅCognitive  (and other) ontologies 

ÅSituations  and fairness 

ÅCombinatoric  models for 

ïDomain sampling 

ïQualitative attributes of complexity/difficult 

ïRapid generation of tasks 

ÅComputational models for internal and external 

verification (validity) 
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 Ontology Design 

Specifications 

Relevant texts 

Best Practices 

Expert judgment 

Principle 

Procedure 

 Fundamental 
principles 

Includes 
components 

Concept 

requires requires 

definition 

related-to 

D
O

M
A

IN
S 
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Ontology Use 

Communication 

Design of 
Assessments 

Analysis and 
Feedback to 

designers, policy 
makers, educators 

Scoring criteria & 
performance 

standards 

Velocity   

Dividing 
fractions 

Rational 
Number 

Equivalence 

Rate/change 
in position  

Variables 

requires requires 

definition 

related-to 

IM
P

L
E

M
E

N
T
A

T
IO

N
S
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Content Ontology  

ÅExpert and Document Sources 

ïNatural Language Processing 

ïExperts 

ïComputational form 

ÅUsed for sampling, comparison of interpretation of 

standards, instruction, tasks 

ÅGives structure to task & performance database 

ïCross sectional, longitudinal 

ÅCrowdsourcing and data mining 

ÅInstructional usesðsequencing, birdôs eye view 
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Common Core Ontology  
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Common Core Ontology  
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Cognitive Demands, 21
st

 Century 

Skills, Cognitive Readiness, Deeper 

Learning, Practices  

ÅPurposeðsources of complexity 

ÅBound to content 

ÅMore than one may be combined 

ÅTogether with situational variables, prepare for 

unpredictability 

ÅIndividual differences  vary, but focus is on 

learning and change, not talent 
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Cognitive Models for Assessment  
and Interventions 
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