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The Genesis of the RTTT Assessment  

Challenge

―I am calling on our nation‘s Governors and state 
education chiefs to develop standards and 
assessments that don‘t simply measure whether 
students can fill in a bubble on a test, but whether 
they possess 21st century skills like problem-
solving and critical thinking, entrepreneurship and 
creativity.‖

-- President Barack Obama, 

March 10, 2009 



Reform of Standards, Curriculum, and 

Assessment is Underway World Wide

…The goal is less dependence on rote learning, repetitive 

tests and a ‗one size fits all‘ type of instruction, and more on 

engaged learning, discovery through experiences, 

differentiated teaching, the learning of life-long skills, and the 

building of character through innovative and effective 

teaching approaches and strategies…

-- Singapore Education Minister 

Tharman Shanmugaratnam, 

2005 



Priorities for Assessment 

Assessments should:

Be grounded in a thoughtful curriculum that guides 

instruction and opportunities to learn

Authentically represent performances of understanding

Foster instruction that supports transferable knowledge 

and skills

Develop understanding of what learning standards are, 

what  high-quality work looks like, and what is needed 

for student learning



Assessment as Part of a System

A coherent assessment system should be grounded in a lean, 
thoughtful, standards-based curriculum that is built around:

• central concepts and modes of inquiry within and across the disciplines, 
and 

• developmental learning progressions that describe the learning process

It should be managed as part of a tightly integrated system of 
standards, curriculum, assessment, instruction, and teacher 
development that ensures opportunity-to-learn.



Assessment of Learning Progressions
Progress Map for Counting and Ordering

1.  Counts collections of objects to answer the question 'How many are there?'
Makes or draws collections of a given size  (responds correctly to Give me 6 bears) 

Makes sensible estimates of the size of small collections up to 10 

Skip counts in 2s or 3s using a number line, hundred chart, or mental counting (2, 4, 6..)

2.  Counts forward and backward from any whole number, including skip 
counting in 2s, 3s, and 10s

Uses place value to distinguish and order whole numbers (writes four ten dollar notes and three one 
dollar coins as $43)

Estimates the size of a collection (up to about 20) 

Uses fractional language (one-half, third, quarter, fifth, tenth) appropriately in describing and comparing 
things

3. Counts in common fractional amounts
Uses decimal notation to two places  (uses 1.25 m for 1 m 25 cm; $3.05 for three $1 coins and one 5 
cent coin; 1.75 kg for 1750 kg) 

Regroups money to fewest possible notes and coins (11 x $5 + 17 x $2 + 8 x $1 regrouped as 1 x $50 + 
2 x $20 + $5 + $2) 

Uses materials and diagrams to represent fractional amounts (folds tape into five equal parts, shades 3 
parts to show 3/5) etc. 

Adapted from Masters and Forster (1996, p. 2). Knowing What Students Know



Assessment measures are structured to continuously 

improve teaching and learning.

Teachers are integrally involved in the development of 

curriculum and the development and scoring of assessment 

measures for both the on-demand portion of state 

examinations and curriculum-embedded performance tasks.

Assessment For Learning



The assessment system emphasizes the quality and validity
of external assessment -- and its potential to leverage 
productive learning of ambitious intellectual skills – over the 
quantity of testing. 

Assessment tasks convey what‘s important to learn as well as 
providing an opportunity to examine students‘ understanding. 

Assessments embody the range and depth of what we want 
students to understand and be able to do (Shepard, 2010).

Assessment of and as Learning



Components of the System

Annual summative tests that assess student progress and mastery 
of central content and performance standards using a range of formats

Performance tasks, included in the summative judgment, that 
represent applications of core knowledge and critical, transferable skills

Formative assessment tools and supports

Focused professional development around curriculum and lesson 
development as well as scoring and examination of student work

Reporting systems that provide first-hand evidence of student 
performance (beyond scores) as well as aggregated scores by 
dimensions of learning, types of students, schools, and districts



Theory of Action

An integrated system of curriculum and  assessment that 
provides ―tests worth teaching to‖ (Resnick, 1987) will 
support higher quality, more coherent instruction

Teacher involvement in developing, scoring, and using 
the results of assessments will support teacher 
understanding of curriculum and standards and help 
improve instruction

Assessments that evaluate student work and  reasoning 
will support more transferable learning and teaching, and 
provide more information to teachers and students



Measuring College- and Career- Readiness 

Students are not entering a multiple choice world.

Genuine readiness for college and 21st century careers requires 
the ability to find, evaluate, synthesize and use knowledge in 
new contexts to frame and solve non-routine problems and 
produce new products.

This requires a base of robust, transferable – not inert –
knowledge, deeply understood, organized around big ideas and 
the connections among them.

It also requires well-developed thinking, problem solving, design, 
and communication skills.



Types of items, tasks and tools

Analytic multiple-choice

Short and extended constructed response items that 

demonstrate thinking and allow defense of ideas

Curriculum-embedded performance events and tasks that 

require problem framing and solving, as well as research

Student-initiated project work 



Non-Analytic Multiple Choice Item

(U.S. National History Test)

Who was president of the United States at the 

beginning

of the Korean War?

A. John F. Kennedy

B. Franklin D. Roosevelt

C. Dwight Eisenhower

D. Harry Truman

E. Don‘t know



Analytic Multiple-Choice Question
(Alberta Social Studies 30 Diploma Examination Questions)

1. A feature common to the Korean War and the Vietnam 

War was that in both conflicts:

a) Soviet soldiers and equipment were tested against American 

soldiers and equipment

b) the United States became militarily involved because of a 

foreign policy of containment

c) the final result was a stalemate; neither side gained or lost 

significant territory

d) communist forces successfully unified a divided nation



Constructed Response Item Requiring 

Application of Knowledge 

Alberta, Canada High School Mathematics Problem

Six students from a particular class are traveling by airplane to Europe. 
They are each allowed to take two suitcases, and no suitcase should 
have a mass over 32 kg. Any suitcase with a larger mass is classified as 
overweight, and an extra charge is applied.  At check-in, the mass of 
each suitcase is determined. The table below lists the mass of each 
students' suitcase. [Table follows.]

a)  Calculate, to the nearest tenth of a kilogram, the mean and standard 

deviation of the masses of all 12 suitcases.  Mean = ____kg  Standard 

deviation = ____ kg

The airline knows that suitcase masses model a normal distribution. Using your 

answers from the previous bullet, determine the percentage, to the nearest 

whole number, of all suitcases that the airline can estimate will be over 32 kg.   

_______



Use the following additional information to answer the next part of 
the question.

The students do not want to leave anything behind or pay extra charges 
for overweight suitcases, so they decide to repack some of the 
suitcases. They decide that those students with overweight suitcases 
will first move items from one of their suitcases to the other. If a student 
still has an overweight suitcase, she must then move some items into 
another student‘s suitcase.

b. Complete the following table to show how the students could rearrange 
their items in the suitcases so that there are no overweight suitcases.

c. Explain how repacking the suitcases may affect the mean and standard 
deviation of the masses of all 12 suitcases. Justify your answer. 



International Baccalaureate 

Constructed Response English Item

On the English A1 exam in the International Baccalaureate program, students 
may choose from essay questions like the following, which treat different genres 
of literature based on texts they have studied during the year:

1) Using two or three of the works you have studied, discuss how and to what 
effect writers have used exaggeration as a literary device.

2) Acquiring material wealth or rejecting its attractions has often been the base 
upon which writers have developed interesting plots. Compare the ways the 
writers of two or three works you have studied have developed such 
motivations.      

3) Discuss and compare the role of the speaker or persona in poems you have 
studied. You must refer closely to the work of two or three poets in your study 
and base your answer on a total of three or four poems.   (International 
Baccalaureate Organization, 2005). 



Task requires analysis and 
modeling as well as 
demonstrated 
understanding of 
proportional thinking

Response requires display, 
explanation, and defense of 
ideas

Knowledge is applied to a 
complex, real-world 
problem

Performance Tasks that Require Problem 

Framing and Solving



Ohio Performance Assessment Project 

―Heating Degrees‖ Task
Based on Ms. Johnson‘s situation and some initial information to begin to research 

―heating
degree days‖ on the internet:

(1) Assess the cost-effectiveness of Kevin and Shana‘s mom‘s new insulation and window 
sealing. In your assessment, you must do the following:

– Compare Ms. Johnson‘s gas bills from January 2007 and January 2008.

– Explain Ms. Johnson‘s savings after the insulation and sealing.

– Identify circumstances under which Ms. Johnson‘s January 2008 gas bill would have 
been at least 10% less than her January 2007 bill.

– Decide if the insulation and sealing work on Ms Johnson‘s house was cost-effective and 
provide evidence for this decision.

(2) Create a short pamphlet for gas company customers to guide them in making 
decisions about increasing the energy efficiency of their homes. The pamphlet must do 
the following:

– List the quantities that customers need to consider in assessing the cost-effectiveness of 
energy efficiency measures.

– Generalize the method of comparison used for Ms. Johnson‘s gas bills with a set of 
formulas, and provide an explanation of the formulas.

– Explain to gas customers how to weigh the cost of energy efficiency measures with 
savings on their gas bills.



Learning targets to be assessed by items and tasks are core 

concepts, essential skills, key habits of mind 

Criteria:

Grounded in the discipline

Aligned with national frameworks

Represent / lead to college or career readiness

Embody 21st century skills

Measure a particular genre

Performance Outcomes



Aligned with the performance outcomes

Organized to represent key dimensions of performance

Written to reflect students‘ levels of sophistication; levels 

make clear distinctions to facilitate reliable scoring

Rubrics



Target important content at level of college- and career-

readiness

Elicit rich responses in all the dimensions of the rubric

Provide opportunity for all students to show what they know in 

relevant ways

Performance Tasks



Topic Topic TopicTopic TopicTopic

Performance

Assessment

Performance 

Assessment

End-of-Year 

Exam
+ + =

Potential Structure



How the System Would Operate

States – working within Consortia -- would:

1. Create Common Core Standards – mapped across the grade 
spans in a set of learning progressions around key 
dimensions of learning -- to serve as the basis for state 
curriculum and assessment efforts.

2. Adopt and augment the standards as appropriate to their 
context. 

3. Develop curriculum frameworks that address the standards 
and outline learning progressions—drawing on exemplars 
and tested curriculum models.



States – working within Consortia -- would:

4. Build and manage an assessment system that includes both 
on-demand and curriculum-embedded assessment that 
evaluate the full range of standards and allow evaluation of 
student progress. Consortia of states would create joint 
assessment measures and an Assessment Bank of 
performance tasks linked to the standards that can be used 
as part of formative assessment. 

5. These would be accompanied by rubrics that embody the 
standards, and clear examples of good work, benchmarked 
to performance standards.

How the System Would Operate



How the System Would Operate:

States – working within Consortia -- would:

6. Create an oversight / moderation / audit system for ensuring 

the comparability of locally scored assessment components.

7.    Ensure that teacher and leader education and development 

infuse knowledge of learning, curriculum, and assessment.

8. Implement high-quality professional learning focused on 

examination of student work, curriculum and assessment 

development, and moderated scoring.



Measuring Growth

Assessment system would be designed to combine scores 
from ―sit-down‖ tests and more extended performance tasks 
in a more continuous scale than current proficiency levels.

Build on 2 key approaches to measuring growth:

– Movement along well-established learning progressions evaluated 
through a basket of evidence about developing abilities  (e.g., APP 
strategy in the UK). 

– Movement along a vertically scaled continuum that sets standards for 
performance characteristics at different points along the scale (the 
NAEP approach).



Develop Scales for Reporting Assessment 

Results

Develop a continuous scale to guide score reporting based on 
standards rooted in learning progressions 

-- Collections of items 

-- Individual tasks from common templates

Further develop computer-adaptive technologies (which include 
constructed response items, and designated performance tasks) 
that allow measuring students at their current level of performance 
as well on grade-level standards



Scoring 

Strategically combine: 

• Machine-scoring of multiple-choice and open-ended items with 

• Teacher scoring of task samples to encourage understanding 
and learning

And: 

• Moderated scoring that brings teachers together to train, discuss, 
and score with 

• Distributed scoring that uses ICT to support individualized 
training and scoring of tasks 



Research in the US and Abroad 

has found that:

The processes of scoring and moderation help 

teachers:

Become more knowledgeable about the standards

Expand their knowledge about how to teach the 

standards

Calibrate their sense of the standards to common 

benchmarks 



Measuring Individual Achievement Fairly, 

Reliably, and Validly

Reliability needs to be considered with respect to consistency 
of outcomes across assessment tasks / opportunities as well 
as consistency of scores across scorers.

Performance assessments must be constructed to withstand:

Threat of construct under-representation: Process models and 
process engagement 

Threat from construct irrelevant variance: Social and statistical 
moderation



Practiced in Australia; Canada; United Kingdom; Singapore; Hong 
Kong; Vermont; Kentucky

Teachers score to benchmarks after training.

Moderation may occur within the school or when teachers are 
brought together across schools for scoring.

Review processes continually evaluate consistency of scores and 
recalibrate.  These include double scoring, sample scoring by expert 
judges (table leaders, outside panels), and routine auditing of 
scores. 

Results are fed back to teachers to re-calibrate their scoring and to 
guide further training.  Scores may be adjusted by an outside body.

Social Moderation



Scores within a school are ―moderated‖ using scores on 

another objective, closely related assessment

Raw scores on the moderated assessment in the school are 

set to have the same mean and SD as the scores on the 

moderating assessment, or may be a trigger for further audit 

or back reading of tasks

May also be used for equating of tasks

Statistical Moderation



Uses of Technology

Technology would be used to: 
• Deliver the assessments to students and teachers;

• Create on-line tasks of higher-order abilities, allowing students to 
respond to scenarios, search for information, manipulate variables, and 
create a wide range of responses;

• Track information about the students‘ problem-solving processes; 

• Score selected items (both MC and CR) 

• Deliver the responses on other items or tasks to trained 
scorers/teachers to assess from an electronic platform. 

• Support training and calibration of scorers and moderation of scores; 

• Enable efficient aggregation of results in ways that support reporting 
and research about the responses. 



A web-based platform will be developed to 

support:
• Managing, scoring and reporting of assessments 

• The development of items / performance tasks

• Training and calibrating of scorers

• Capturing and scoring of responses (including developing 

computer-based scoring)

• Linking performance measures with standardized assessments 

to create a composite score. 

• Producing E-reports to facilitate rapid turn around of information 

to teachers, schools, districts and parents. 

Development of an Online Platform 



Performance Assessment Management 

System



Designing Technology to Manage Scoring

Scoring digitized materials (scanned or completed on-line) allows 

students‘ work to be available rapidly to multiple scorers 

Scoring can be at the item, task, or test level 

Workflows can be configured to allow classroom teachers to 

score their own students‘ work (for formative purposes), or to 

score other students‘ work

Responses can be sampled at random to check consistency in 

scoring



Platform will enable: 

Teachers to:
• Develop formative performance tasks that are aligned to 

college ready standards

• Score student work using common rubrics

• Access instructional supports

Students to: 
• Access and archive assessment tasks over time to build a 

collection of evidence in support college admission and 
employment

• Receive feedback and self-assess task performance using 
common rubrics



An experimental approach will be used to ensure that all students 
have an opportunity to learn and perform on challenging 
performance tasks:

• Tasks will be adapted and modified based on principles of 
Universal Design.

• A task force will be empaneled to guide the development of 
linguistically supportive tasks and accommodations for ELL 
students.

• Rapid prototyping and small field trials will be used to develop 
scaffolds and effective accommodations to support special 
education, ELL, and struggling students.

Accessibility



Basis for Validity I

Involvement of stakeholders (system users), content area 
experts, and higher education faculty in design and development 
of all assessment instruments

Alignment Studies – Assess level of alignment between 
measurement instruments and validated standards of college 
readiness and discipline-specific academic standards

External content review of Performance Outcomes, Rubrics, 
Performance Tasks, and student work samples

Bias and Fairness Expert Reviews - assess potential sources of 
bias in assessment



Basis for Validity II

Bias and Fairness Analyses of Scores (Differential Impact and 
Differential Item Functioning)

Concurrent Validity – Relationship of Scores with other measures 
of student achievement

Task Analysis – IRT Analyses to assess task difficulty, task fit, 
reliability, and dimensionality

Latent Trait Analyses - estimate latent abilities as measured by the 
student performance assessment.

Consequential Validity – Impact on teaching, learning outcomes, 
and school organizations



Reliability Studies

Consensus Estimates (percentage of scores that are within one 

point or less, two points, etc.)

Assessor Reliability (Krippendorf‘s alpha) – individual rater level, 

content / school level

Generalizability Studies – assess sources of score variation due 

to student performance, task /rubric dimension difficulty, inter-

rater reliability.



Costs

Currently an average state spends about $20 per pupil for state 

level reading and math tests that include mostly MC and a few CR 

items.

A high quality system that includes many more CR items plus 

performance events and tasks would cost about $55 per pupil. 

However, our cost study illustrates how savings from consortia (10-

30 states), technology-based delivery, and teacher scoring could 

bring these costs down to between $10 and $20 per pupil – no more 

than states spend now for a lower-quality system.



Summative Assessment Item Counts

Mathematics Multiple Choice Short Constructed Response Extended Constructed Response Performance Event Performance Task

Current Typical 

Assessment 50 0 2 0 0

High Quality 2 2 2

Assessment 25 (1 in grade 3) (0 in gr. 3, 1 in gr. 4) 2 (0 in gr. 3, 1 in gr. 4)

Summative Assessment Item Counts

English Language Arts Multiple Choice Short Constructed Response Extended Constructed Response Performance Event Performance Task

Current Typical 

Assessment (Reading) 50 0 2 0 0

Current Typical 

Assessment (Writing)* 10 0 1 0 0

High Quality 2 2

Assessment (Reading) 25 (1 in gr. 3 & 4) (1 in gr. 3 & 4) 2 1

High Quality 2 2

Assessment (Writing)* 10 (1 in gr. 3 & 4) (1 in gr. 3 & 4) 2 0

*Administered in grades 4, 7 and 10

Source: Assessment Solutions 

Group (2010).

Summative Assessment Design



High-Quality Assessment Can be Made 

Affordable
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Considering Costs and Benefits

A broader view of assessment costs and benefits would also 
consider:

• Opportunity costs of assessments that undermine time for & 
quality of instruction

• Instructional benefits of systems that support teacher 
instruction by offering incentives to teach the right things in the 
right ways, more useful diagnostic information, and stronger 
understanding of standards, curriculum, and instruction



Trade-Offs

Growth vs. Grade-Level Standards: Evaluating growth well (and better 
assessing English learners and students with special needs) means 
measuring students along a broad achievement continuum rather than 
focusing only on evaluating ―grade-level standards‖ or focusing on cut 
scores around a ―proficiency‖ mark.

Learning Value vs. Speed: Quality of items / tasks and involvement of 
teachers in scoring performances should be privileged over speed of 
returning scores.

Local Management vs. Centralized Moderation : While teacher 
involvement in local scoring can provide them with valuable, nearly 
immediate information about their own students‘ thinking and learning, 
this approach requires extensive ongoing moderation to ensure 
comparability.  More centralized approaches to teacher scoring that 
involve moderation, calibration, and auditing offer greater comparability 
but take a bit more time.



Values and Burden

Value Add: Content and critical thinking skills: Evaluating students 
readiness for college and career is based on a combination of 
powerful measures including the assessment of core knowledge and 
embedded performance tasks. These balanced assessment  
measures can be used to both guide instruction, support student 
growth, support school improvement as well as be used by colleges 
and employers to inform admissions and employment decisions.

Burden: Time and resources must be built in for teachers‘ 
engagement if this approach to assessment is to be viable. 

Value vs. Burden: Making the connection between curriculum, 
instruction and assessment can optimize the effects on learning and 
minimize burden because teachers are meaningfully involved in all 
aspects of the work. 



Further development of computer-adaptive testing strategies

Further development of the most effective and efficient strategies 
for machine- as well as teacher scoring of open-ended items and 
performances

Development and incorporation of learning progressions into 
curriculum and assessments, with especially intense work on 
progressions in English language proficiency for ELs and learning 
pathways / measures for special needs students

Research and Development Needs


