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In 1966 (I began my studies at the 
University of Toronto, in Canada.)

1. Multiple-Choice Tests 
2. Relatively Simple Statistics

(up to ANOVA and linear 
regression)

3. Routine Psychometric 
Studies Could Be Published 

4. Computer Cards/Tapes



In 2007 (41 years later)

1. Wide Array of Item Types
2. Complex Statistical Modeling and

Analysis of Data (IRT, GT, SEM)
3.  Standard-Setting, DIF, CBT, 

CAT, Performance Testing, 
Automated Scoring and Test 
Development, and Much More

4. Laptops, Desktops, Internet, etc. 



Impossible to predict changes between 
1966 and 2007, but a few  initial 
predictions about the next 41 years seem 
possible because some trends are clear..
1. Uses of Educational and Psychological 

Tests in International Markets
2. Advances in Modeling of Test Data
3. New Item Types/Scoring Are Coming

-High Fidelity Simulations
-Item Algorithms, Item Cloning
-Computer Scoring of Free Responses



State of Affairs Today, cont.:

4. Advances with Computer-Based 
Testing

5. Emerging Uses of Cognitive 
Psychology in Identifying Importance 
Skills and Their Assessment  

6. Improving the Approaches for Ensuring 
the Security of Tests and Detecting 
Cheating



State of Affairs Today…
7. Admissions Testing (broadening

the types of predictors—e.g., non
cognitive variables).

8. Expanding Interest in Formative
Assessment (i.e., classroom
assessment practices) and Linking
Assessment to Instruction and 
Curriculum.



State of Affairs Today…

9. Generally, Teachers, Administrators, 
and Curriculum Specialists Have 
Limited Skills in Assessment Practices 
(sometimes not required by states, and 
often times, the training is poor with too 
much focus on statistical aspects) 
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Primary Goal of the Presentation

•Describe two of the many 
challenges today that are facing 
educational testing practices:  (1) 
Setting performance standards, and 
(2) reporting test score information.  



Many Keys to Success With Local and 
State/Provincial Assessments 

• Clearly stated curricula
• Content valid assessments
• Assessments free of bias and 

stereotyping
• Technically sound equating
• Meaningful score reports
• But, one more…Standa

rd-Set
ting



WHERE SHOULD THE STANDARDS 
BE SET?  HOW MANY STANDARDS?

Test Score/Scaled Score Scale

0 100%

Basic       Proficient    Advanced



Synonyms
• performance standard
• standard
• achievement level
• passing score
• cut-off score
• grading boundary 

• cutting score
• minimum 

proficiency level
• threshold level
• mastery level
• performance level



Content Standards

• What is the curriculum?
• What will be taught to students or domain 
of content students/candidates are 
responsible for?

• What should students/candidates know 
and be able to do?



Performance Standards

• What level of performance will we expect 
of students/candidates on tests which 
assess the curriculum of interest?

• How much should students/candidates 
know and be able to do?



Setting Performance Standards
CAN BE CONTROVERSIAL, BUT THIS IS 
NOT SURPRISING --

• Judgment is Involved in the Process
• Results Have Consequences for Students, 
Teachers, and their Schools

• Disagreements Arise About Composition 
of Panel, Selection of Panel, Choice of 
Method, Amount of Validity Evidence to 
Collect, Use of Consequential Data, etc.



Five Troublesome Technical Aspects of 
Setting Standards on Educational 

Assessments 
1. Polytomous or multi-category response 

data—going beyond 0-1 data (classical 
standard setting methods such as Angoff 
are not applicable)-new methods needed.



2. Often a desire for multiple performance 
standards (e.g., 3 or 4 or even 5). 

3. Low inter-performance task correlations 
and/or subtest reliability, when present, 
can limits the desirability of conjunctive 
standard-setting models.  

4. Mixed item formats are common and it is 
not clear on how to combine the 
information (MC+Performance Items).  



5. Coherence of performance standards 
across grade levels and subjects (a new
pressing problem in the assessment field 
in the era of NCLB in the US where 
assessing growth is important).
--current methods are set up for one test and 
one group at a time.  But with seven grades, 
two subjects, and three performance 
standards per test—42 standards!—add 
science and 56!



Why are new standard setting methods 
needed? (Three Reasons)

1. Popular “classical” methods are not
applicable to constructed response items.

2. Questions have been raised about the 
popular methods with MC items too (e.g., 
Angoff—Is the rating task too cognitively 
challenging?).



3. Stakes, in the current environment, are 
often high with  educational assessments 
(e.g., administrators and teachers can 
lose their jobs, students denied diplomas, 
and candidates can’t work in their field); 
therefore efforts are needed to 
continually improve the standard-setting 
process.



Ten Steps in Standard-Setting (see 
Hambleton, 2001)

1. Choose characteristics of the ideal
panel, specify demographics, select the panel.  

2. Select a design and a method, and
prepare materials (e.g., agenda, rating forms, 
training materials, choose test booklets).
-Design Questions—(1) Parallel-panels?  (2) 
Multiple methods?  (3) Same items across 
panels or methods?



Steps in Standard-Setting (see 
Hambleton, 2001)

3. Prepare descriptions of the performance 
levels or performance categories. 
-one big issue:  describe the borderline 
examinee, or the category itself??



Importance of Performance 
Category Descriptors
a. Provide a framework for carrying out the 

standard-setting.
b.Can improve communications about the

performance standards and expectations.
c.Basis for reporting scores to examinees and

sharing results more broadly.



Grade 4 Proficient (NAEP)
Demonstrates an overall 
understanding of the text, providing 
inferential as well as literal information. 
When reading text appropriate text, 
students should be able to extend the 
ideas in the text by making inferences, 
drawing conclusions, and making 
connections to their own experiences.  



4. Train the panelists.  (Administering the
test to panelists is a great start.  Develop 
understanding of descriptions.  Introduce 
the method, etc.)

5. Collect panelists’ ratings.  (Iteration is
common—two or three rounds of
ratings.  Convergence in views is seen.)

6. Obtain the performance standards from 
the rating data.  (How this is done 
depends on the method.)



7. Present resulting standards and
other relevant data (e.g., consequences) 
to the panelists; and panelists revise 
standards as necessary.

8. Compile validity evidence.
9. Compile technical documentation of

full process.
10.Forward recommendations to a Board.  

(A good research topic, but hard to 
study.)



Important Points for Practice
• Too often, steps are skipped, or 
implemented poorly, and consequence is 
that validity and defensibility are 
compromised.

• Validity and defensibility have a lot to do 
with the process itself, and little to do 
with choice of method.

• Common to underestimate time and cost 
to carry out a standard-setting study well.



Standard-Setting Methods
(Selected Response Format)

Test-Centered 
Methods

• Angoff 
• Nedelsky
• Ebel
• Direct Consensus

Examinee-Centered 
Methods

• Contrasting-Groups
• Borderline Group
• Item Cluster



Constructed Response Items

• Short Answer
• Essays (short, extended)
• Performance Tasks (e.g., complete a science 

experiment)
• Work Samples



Four Categories of SS Methods for 
Constructed Response Items

1. Judgments Based Upon Review of
Items and Scoring Rubrics

2. Judgments About Examinees
3. Judgments About Examinee Work On the 

Test
4. Judgments Based Upon Review of Score 

Profiles



Criteria for Validating Performance 
Standards (Kane)

• Procedural—cost, time, ease of 
preparation of material

• Internal—standard errors of standards 
(across sub-panels), evidence of intra- and 
inter-panelist consistency of ratings



Sample of Criteria, Cont.

• Internal (cont.)—match between 
descriptions of performance standards and 
actual examinee performance, 
documentation, decreasing variability of 
performance standards set by panelists



Sample of Criteria, Cont.

• Internal (cont.)--Reactions of panelists 
(clarity of training, confidence in process 
and results, etc.); consistency over parallel 
panels.



Sample of Criteria, Cont.

• External—consistency of results with other 
evidence (e.g., state and national results—this is 
being done now by the US DOE), agreement 
between test and criterion classifications (e.g., 
state test results and teacher judgments), 
evidence of success on the job



Some Final Comments
There is no best or correct way!
There are several guiding principles –
1. do lots of planning and perhaps

even some field-testing
2. have a plan for choosing

panelists and implement well
(an important step!)



Some Final Comments
There are several guiding principles, 
continued.—
3. carry out extensive training so

tasks in the process are meaningful
4. Demonstrate validity with

multiple sources of evidence
5. Document the process (for

defense, and possible replication)



Reporting of Test Scores

1. Considerable investment of time and 
money has been made to address 
technical problems in testing programs-
--IRT modeling of data, test score 
equating, reliability estimation, DIF 
analyses, standard-setting, and validity  
studies.



2. Surprisingly, given importance,  test 
score reporting attracts very little 
research attention!
--Name one research study?
--Without clear and meaningful reporting 
of information, the other steps are of 
little value! 
--On this topic, more than other 
technical problems, people think they 
are experts! 



AERA, APA, NCME Test Standards:  
What do they say about score 
scales and reporting?

5.10.  When test score information is 
released….those responsible 
should provide appropriate 
interpretations.

--information is needed about content 
coverage, meaning of scores, 
precision of scores, common 
misinterpretations, and address use.



Major Problems in Score Reporting!

•Reporting scales are confusing to 
many persons (e.g., percent vs. 
percentile; IQ; SAT vs. ACT; NAEP, 
MCAS scores, etc.)

•Quantitative literacy among adults is 
not high in the U.S. (three kinds of 
persons; half of adult pop can’t read 
bus schedules; what’s 20 million 
dollars for testing--1/3 of 1%)



Major Problems in Score Reporting!

• Body of evidence highlighting score 
reporting problems

--Reporting scores without error bands
--Too much meaningless score information 
on some reports

--Not providing meaningful diagnostic 
information…



Mediocre

Middling At Best

Ehhh, OK

Try Again

Not Good 

Content TH   ET RU    TH  IS OU  TT   HE  RE

Significant cognitive and developmental skill areas 
of considerable importance (Applied and Abstract)

Numbers Cogs Skills Stuff



Study 1.  Sample Review of Student 
Reports from One State (not named)

• Lots of good information—background 
information (name, grade, form, etc.), 
performance classifications, scores, 
graphical presentations, percentile, 
instructional information.  

• Basically, lots of information to work with in 
a revised and improved form.   



Suggestions for the State to Consider 
in Revising the Reports

• No stated purpose, no advanced 
organizer, no cue about where to start 
reading an array of numbers.

• The four performance categories are not
defined, even briefly.

• No error bands on any of the reported 
scores, or even a hint that  errors of 
measurement are present.



Suggestions to Consider in Revising the 
Displays, cont.
• Font is too small in presenting the instructional needs information.

• Some instructional needs information, but 
not user-friendly—e.g., You need help in 
“extending meaning by drawing 
conclusions and using critical thinking to 
connect and synthesize information within 
and across text, ideas, and concepts.”



Suggestions to Consider in 
Revising the Displays, cont.

• Several undefined terms on the display:  
percentile, prompt, stand-alone prompt.

• Basically, the reports were crowded, 
making reading even more difficult. 



2. Hambleton & Goodman Studies 
(2003, 2004, in progress)

• Review of score reports in 12 states, two 
provinces in Canada, and the three major 
test publishers in Canada

• Time for one example of diagnostic score 
reporting and recommendations



One Popular Way of Reporting Diagnostic 
Information

Student results by content domain:
The mathematics assessment measures skills 
in five content domains. The graph below 
shows how many points you received in each 
content domain.

4 of 225. Patterns (35%)

4 of 94. Number Sense/Operations (15%)

9 of 123. Measurement (20%)

6 of 82. Geometry (10%)

1 of 101. Data Analysis, Stats (20%)

Percent CorrectScore PointsContent Domain

10%

75%

75%

44%

18%
0% 100%



Highly Problematic Report!!

•No indication of measurement error
•No guarantee that the items are a 
representative sample (needed for a % 
score interpretation)

•No meaningful basis for score 
interpretation



65%18%5. Patterns -35%

60%44%4. Numbers/ 
Operations -15%

90%75%3. Measurement -20%

60%75%2. Geometry -10%

20%10%1. Data Analysis, 
Stats-20%

StrongerComparableWeakerPassing Student 
Performance

Your 
PerformanceContent Domain

Your Performance Compared to 
Passing Students

Mathematics

Constructed Response (30%)

Multiple Choice (70%)

StrongerComparableWeakerOverall Performance



H and G Conclusions

• Appear to be lots of problems in the 
score reports and score scales.

• Ultimately, though, these reports and 
scales will get better if research for 
how they might be improved is carried 
out, and APA-AERA-NCME guidelines 
are followed.



H and G Recommendations

• In student score reports, include all 
information essential to interpretation.

– Purpose
– Explanation of how results should be 

used
– Description of scores
– Example illustrating use of   confidence 

bands



H and G Recommendations

•Include more detailed information in a 
separate interpretive guide.
–Detailed description of test content 
–Sample test questions that reflect 
relevant performance levels

[Of course, just recommendations that 
need to be validated.]



3. Item Mapping and Bench-Marking

Item mapping and benchmarks 
on the proficiency (reporting) 
scale.  
--Aim:  Make scores on a reporting 
scale more meaningful.  (NAEP, 
College Board, several states, 
publishers)CCSSO2007.CBExamp
le.ppt



4. Sample Items

Use of exemplary items to describe 
performance categories (e.g., NAEP, 
MCAS)  (Bringing together items, scores, 
actual work, results.)

--select items that highlight change (e.g., 
failing and passing candidates)





Some Research Approaches:

• Focus Groups
• Think-Aloud Studies
• Experiments 



Future Research on Score 
Reporting

• More research to build a base of  
knowledge to support score reporting.

• Diagnostic score reporting is especially 
important—new ideas needed (e.g., MIRT, 
Bayesian).

• We need outstanding examples of score 
reporting and research to guide practice.  

• So, get busy, no research in testing is more 
important!!



Conclusions

•A strong argument has been made 
here for full employment of 
psychometricians! 

•At the same time, these many 
topics mentioned in the 
presentation, and many more, are 
critical if tests in the 21st century 
are going to meet the complex 
informational needs of our society.  


