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Code of Professional Responsibilities in Educational 
Measurement (Section 6.7), NCME (1995)

• Section 6.7
– The interpretation, use, and communication of 

assessment results should promote valid 
inferences and minimize invalid ones. Persons who 
interpret, use, and communicate assessment 
results have a professional responsibility to use 
multiple sources and types of relevant information 
about persons or programs whenever possible in 
making educational decisions.



Standards for Educational and Psychological Testing 
(AERA, APA, NCME, 1999)

• Standard 13.7 
– In educational settings, a decision or 

characterization that will have major impact on a 
student should not be made on the basis of a 
single test score. Other relevant information 
should be taken into account if it will enhance the 
overall validity of the decision.



IASA (1994)        NCLB (2001)
• Section 1111(b)3.

– Assessments.--Each State plan shall demonstrate that the State has developed or adopted a set of high-quality, yearly student assessments, including 
assessments in at least mathematics and reading or language arts, that will be used as the primary means of determining the yearly performance of each 
local educational agency and school served under this part in enabling all children served under this part to meet the State's student performance standards. 
Such assessments shall– 

– ``(A) be the same assessments used to measure the performance of all children, if the State measures the performance of all children; 
– ``(B) be aligned with the State's challenging content and student performance standards and provide coherent information about student attainment of such 

standards; `
– `(C) be used for purposes for which such assessments are valid and reliable, and be consistent with relevant, nationally recognized professional and technical 

standards for such assessments; 
– ``(D) measure the proficiency of students in the academic subjects in which a State has adopted challenging content and student performance standards and 

be administered at some time during– 
• ``(i) grades 3 through 5; 
• ``(ii) grades 6 through 9; and 
• ``(iii) grades 10 through 12; 

– ``(E) involve multiple up-to-date measures of student performance, including measures that assess higher order thinking skills and understanding; 
– ``(F) provide for– 

• ``(i) the participation in such assessments of all students;
•  ``(ii) the reasonable adaptations and accommodations for students with diverse learning needs, necessary to measure the achievement of such students relative to 

State content standards; and
•  ``(iii) the inclusion of limited English proficient students who shall be assessed, to the extent practicable, in the language and form most likely to yield accurate and 

reliable information on what such students know and can do, to determine such students' mastery of skills in subjects other than English; 
– ``(G) include students who have attended schools in a local educational agency for a full academic year but have not attended a single school for a full 

academic year, however the performance of students who have attended more than one school in the local educational agency in any academic year shall be 
used only in determining the progress of the local educational agency; 

– ``(H) provide individual student interpretive and descriptive reports, which shall include scores, or other information on the attainment of student 
performance standards; and 

– ``(I) enable results to be disaggregated within each State, local educational agency, and school by gender, by each major racial and ethnic group, by English 
proficiency status, by migrant status, by students with disabilities as compared to nondisabled students, and by economically disadvantaged students as 
compared to students who are not economically disadvantaged. 

– ``(4) Special rule.--Assessment measures that do not meet the requirements of paragraph (3)(C) may be included as one of the multiple measures, if a State 
includes in the State plan information regarding the State's efforts to validate such measures. 



IASA (1994)        NCLB (2001)
• Section 1111(b)3.

– Assessments.--Each State plan shall demonstrate that the State has developed or adopted a set of high-quality, yearly student assessments, including 
assessments in at least mathematics and reading or language arts, that will be used as the primary means of determining the yearly performance of each 
local educational agency and school served under this part in enabling all children served under this part to meet the State's student performance standards. 
Such assessments shall– 

– ``(A) be the same assessments used to measure the performance of all children, if the State measures the performance of all children; 
– ``(B) be aligned with the State's challenging content and student performance standards and provide coherent information about student attainment of such 

standards; `
– `(C) be used for purposes for which such assessments are valid and reliable, and be consistent with relevant, nationally recognized professional and technical 

standards for such assessments; 
– ``(D) measure the proficiency of students in the academic subjects in which a State has adopted challenging content and student performance standards and 

be administered at some time during– 
• ``(i) grades 3 through 5; 
• ``(ii) grades 6 through 9; and 
• ``(iii) grades 10 through 12; 

– ``(E) involve multiple up-to-date measures of student performance, including measures that assess higher order thinking skills and understanding; 
– ``(F) provide for– 

• ``(i) the participation in such assessments of all students;
•  ``(ii) the reasonable adaptations and accommodations for students with diverse learning needs, necessary to measure the achievement of such students relative to 

State content standards; and
•  ``(iii) the inclusion of limited English proficient students who shall be assessed, to the extent practicable, in the language and form most likely to yield accurate and 

reliable information on what such students know and can do, to determine such students' mastery of skills in subjects other than English; 
– ``(G) include students who have attended schools in a local educational agency for a full academic year but have not attended a single school for a full 

academic year, however the performance of students who have attended more than one school in the local educational agency in any academic year shall be 
used only in determining the progress of the local educational agency; 

– ``(H) provide individual student interpretive and descriptive reports, which shall include scores, or other information on the attainment of student 
performance standards; and 

– ``(I) enable results to be disaggregated within each State, local educational agency, and school by gender, by each major racial and ethnic group, by English 
proficiency status, by migrant status, by students with disabilities as compared to nondisabled students, and by economically disadvantaged students as 
compared to students who are not economically disadvantaged. 

– ``(4) Special rule.--Assessment measures that do not meet the requirements of paragraph (3)(C) may be included as one of the multiple measures, if a State 
includes in the State plan information regarding the State's efforts to validate such measures. 

``(E) involve multiple up-to-date measures of student performance, 
including measures that assess higher order thinking skills and 
understanding; 

``(4) Special rule.--Assessment measures that do not meet the 
requirements of paragraph (3)(C) may be included as one of the multiple 
measures, if a State includes in the State plan information regarding the 
State's efforts to validate such measures. 



NCLB – Special Rule

• (4) SPECIAL RULE- Academic assessment measures in 
addition to those in paragraph (3) that do not meet the 
requirements of such paragraph may be included in the 
assessment under paragraph (3) as additional measures, 
but may not be used in lieu of the academic assessments 
required under paragraph (3). Such additional assessment 
measures may not be used to reduce the number of or 
change, the schools that would otherwise be subject to 
school improvement, corrective action, or restructuring 
under section 1116 if such additional indicators were not 
used, but may be used to identify additional schools for 
school improvement or in need of corrective action or 
restructuring except as provided in paragraph (2)(I)(i).



• National Education Association
– http://www.nea.org/home/16874.htm

• Selected Civil Rights groups
– http://www.edaccountability.org/MultipleMeasuresCRlett

er%20_5_.pdf
• National Conference of State Legislatures

– http://www.ncsl.org/documents/educ/NCLBRecommendat
ions.pdf

• ASCD
– http://www.ascd.org/news-media/ASCD-Policy-

Positions/ASCD-Positions.aspx

http://www.nea.org/home/16874.htm
http://www.edaccountability.org/MultipleMeasuresCRletter%20_5_.pdf
http://www.edaccountability.org/MultipleMeasuresCRletter%20_5_.pdf
http://www.ncsl.org/documents/educ/NCLBRecommendations.pdf
http://www.ncsl.org/documents/educ/NCLBRecommendations.pdf
http://www.ascd.org/news-media/ASCD-Policy-Positions/ASCD-Positions.aspx
http://www.ascd.org/news-media/ASCD-Policy-Positions/ASCD-Positions.aspx


In the beginning

• In almost every situation in which psychological 
measurement is applied, more than one 
measurement is involved.  The introduction of 
multiple measures of the same individual, or set 
of individuals, raises questions concerning how 
these several measures should be chosen, in 
what terms they should be expressed, and how 
they can be combined into a meaningful whole.  
The combination of the several scores for one 
individual may either merge the several parts or 
preserve their respective identities.
– Charles I Mosier (Educational Measurement, 1951)



3 distinct purposes

1. Provide finer degrees of discrimination
2. Increase the reliability of measurement
3. Provide measures of unrelated aspects of the 

behavior-to-be-predicted



And a 4th purpose

4. As an alternative measure
– Use of an alternative measure of the same 

construct with NO intent of using information 
from both measures.

– Could be considered within the framework of the 
other purposes, but it may be best to treat 
separately from “multiple measures”



1. Finer degrees of discrimination

• The most simple concept…
• But can lead to the most complex designs
• Adding more measures allows for more 

distinctions among performances.
• More distinctions among performances can 

lead to
– More precision in measurement
– Improved interpretation
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• The number of categories quickly increases as 
items or components are added.

• How many meaningful distinctions can be 
made?
– What are the relationships among components?
– What combinations can be expected?



2. Increase reliability of measurement

• Each observation has some elements of 
unreliability

• The reliability of the composite is increased by 
increasing the number of observations*

• The measures should be highly intercorrelated, 
since all are intended to be measures of the same 
fundamental characteristic.

∗ Increasing the number of observations or 
components is not a guarantee of increased 
reliability.



2. Increase reliability (Variation 1)

• Multiple tests of a common factor
– Minimize chance error
– Minimize systematic effects of a large number of 

uncorrelated factors as well
• Each test measures a common factor, but 

some other factor as well
– “other” factor not shared across tests

• Aggregate minimizes the impact of the 
“other” factors



2. Increase Reliability (Variation 2)

• Multiple opportunities to pass the same test
– In theory, multiple opportunities would provide a 

more reliable estimate of a student’s true score 
than a single observed score.

– In practice, only a single observed score is used as 
the indicator of student achievement

• Graduation/exit exams
• Admissions tests



3. Unrelated Aspects

• Unrelated = uncorrelated
• Purpose is to measure different aspects of the 

criterion, each related to the criterion, but not 
duplicating each other.

• Substantial correlation with the criterion and 
“absence” or “lack” of correlation with each 
other.



Comparing Assessment Designs

2. Increased Reliability 
(Related Aspects)

R = F1(X)

A = F2(X, UA)
B = F3(X, UB)
C = F4(X,UC)

3. Unrelated aspects

R = F1(X,Y,Z)

A=F2(X,UA)
B=F3(Y,UB)
C=F4(Z,UC)



“Many a slip between scoring model and 
score interpretation” – Messick (1989)

• A scoring or measurement model describes the way in which item responses are 
combined to form test scores, along with any control procedures taking account of 
conditions of testing that influence score interpretation.

• Model compounding – two or more scoring or measurement models are 
combined, or one is overlaid on the other, so that one aspect of test interpretation 
derives from one model and another aspect from the overlay.

– Leads to confusion as to what construct theory to reference.
– Leads to confusion about the forms of evidence needed for the construct validation of the 

compound interpretation.
– Compound score interpretations require compounded sources of evidence…

• Model slippage – scores derived by one measurement model are interpreted in 
terms of a different measurement model.

– Scores designed to distinguish among groups (class model) are interpreted to make inferences 
about the amount of some characteristic or trait (cumulative model)

• “One person’s inadvertent model slippage may be another’s deliberate creative 
leap”



Alternative Models for scoring and 
score interpretation – Messick (1989)

• Cumulative Quantitative
– Higher scores associated with more of the trait

• Quality or intensity of a response
– Non-compensatory; highest rating attained

• Class models
– Higher score indicates greater probability of class membership
– Criterion-referenced or domain-referenced interpretations

• Dynamic Models
– Two or more manifestations of the same trait my be mutually exclusive or 

negatively correlated
• Ipsative Models

– Comparisons within individuals (relative strengths and weaknesses)
• Normative

– Comparisons across individuals
• Criterion-referenced or domain-referenced



Composite Score v. Score Profile

• Either can support a summative decision
• Choice requires a policy decision which may 

be based on several factors
– Policy/politics, measurement, cost, ease

• Choice should be 
– related to the reason for having multiple measures
– consistent with the assessment system design
– consistent with the proposed uses of the system



Composite Scores

• Tend to reflect a compensatory model
• Require decisions about weighting of 

components
– There are no “non-decisions” about weighting
– Weightings are not as simple and straightforward 

as they may appear.
– Certain weightings may improve reliability or 

validity, but not both



Profile Scores

• Tend to reflect a non-compensatory model
– Conjunctive, Disjunctive or Complementary

• Can focus on patterns of performance as well as 
individual components

• Usually require some type of processing of 
individual component scores to support 
appropriate comparisons

• May defer complex considerations to the 
judgment of the interpreter – beware of 
“seeming simplicity” of profiles 



Variations on Composites and Profiles

• Tiers, Screening, Successive Hurdles, 
– Components are administered consecutively and 

only those who “meet” or “fail to meet” a 
specified criteria on one component are 
administered the following component.

– Under a conjunctive system, each component 
measures critical, necessary knowledge/skills

– Efficiency is a prime consideration in determining 
order of administration.

• Dashboards



Time

• Introduction of time impacts measurement 
and the interpretation of scores.

• Across short time periods
• Across longer time periods “growth” becomes 

a factor. Are we interested in
– Growth from Time A to Time B
– Achievement at Time B
– “Typical” performance across Time A to Time B



Examples

• Grades
• High school graduation
• College Admission

– SAT and ACT
– College admissions process

• Teacher Evaluation
– DC Impact
– Rhode Island

• Race to the Top



Grades
Rocky River High School

11Calculate



Grades
Calcasieu Parish School Board

GRADE COMPUTATION
Reports related to student progress will be made to parents of 

regular and special education students at the end of each 
marking period throughout the session. Teachers are 
expected to evaluate at least ten (10) different times during 
the period to arrive at a fair grade (tests, class participation, 
homework, reports, experiments, themes, etc.) Teachers 
shall not assign multiple grades to individual tasks in order 
to meet the required number of evaluations. Special 
projects like term papers, which include multiple steps that 
are graded separately, do not violate the spirit of this policy.  
The grade for the marking period will be an average of 
these grades.  All grades shall be recorded numerically.



High School Graduation
Darling-Hammond et al. (2005)



ACT and SAT 

ACT
• Composite

– English
– Mathematics
– Reading
– Science

• Composite score is an average 
of test scaled scores (“equal” 
weights)

• Separate scales were designed 
to have consistent relationship 
between scaled scores and 
standard error

SAT
• Profile

– Critical Reading
– Mathematics
– Writing

• Separate scales were 
designed to have the same 
mean and standard 
deviation



ACT and SAT College Readiness

ACT
• Profile
• Compute benchmarks for 

individual tests
• Related to probability of 

success in particular credit-
bearing courses

SAT
• Composite
• Compute a college 

readiness score based on an 
aggregate of Critical 
Reading, Mathematics, and 
Writing scores

• Related to first-year college 
GPA





DCPS Impact 









Rhode Island Model



Race to the Top
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