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| NTRODUCTION

On December 20, 2010, the U.S. Department of EducédDepartment) published in the

Federal Register a Request for Information (RFI) on the subjedeahnology standards and
interoperability for assessmetttifp:// www2.ed.gov/legislation/FedRegister/othe /@0
4/122010e.html In that notice, the Department indicated thaniticipated using this

information to help determine the appropriate ioperability standards for assessments and
related work developed under the Race to the Tgegsnent (RTTA) program. The
Department also expects to use this informatidmelp in the development of related standards-
based programs.

The purpose of this document is to provide a sungrobthe responses to the RFI and to provide
some overall observations from the Department cbggr

1) Interoperability and technology standards for amsesit and related learning systems;

2) Areas where interoperability between assessmetdgragsand learning systems may
create a more effective and seamless digital etunedtsystem; and

3) A potential processes for undertaking the developgratassessment technology
standards.

In this summary document, the Department providé&gmation for organizations interested in
developing next-generation assessments, includisgreations as to where technology
standards could be developed or selected in tlesssent life cycle and on how those
technology standards could affect broader workedevelopment of educational technology.

The intent of this document is to provide inforroatand observations that may be useful to
grantees under RTTA and other programs, membereaducation community who are
addressing difficult issues in the area of creaitmgroperable technology, and the broader
public. This document does not impose any spesifindards that must be used under any
specific program, nor is it intended to endorse spacific approaches, methodologies, products,
or organizations.

From reading the RFI responses and conductingnateesearch on interoperable technology,
we conclude that there are many areas of assesfunetibnality that could be enhanced or
enabled by effective assessment technology inteabpity. Areas that show promise in
advanced assessment functionality include:

= Measuring results of multiple, alternative learnprggressions against the same
curricular standards.

»= Providing adaptive measurements for learning pssjoas.

= Enabling or enhancing simulations, games, and @teanced interactive environments
as part of assessment and measurement solutions.

= Enhancing “artificial intelligence” technology fecoring of assessments.

= Enhancing the use of multiple, different input/autmteractive hardware and software
devices for measuring student achievement, depgrutirstudent need or organizational
infrastructure and capability.
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Enabling the broader use of “electronic learningprds” that can securely share data
between authorized assessment, learning, and atrative systems.

The development of this summary involved revievglgsis, and consolidation of 22 responses

to this

RFI. The complete text of the responsakitoRFI is available dtttp://www.ed.gov/oii-

news/interoperable-assessment-technology-stangalis-responses

AREASOF ASSESSMENT INTEROPERABILITY

The Department’s analysis of the RFI responses slio@ main areas of potential assessment
interoperability:

l.
Il.
[I.
V.
V.

Assessment Instruments and Items: Format and Piagkag
Initiation and Return of Assessment Administrations
Administration of Assessments

Learning Outcomes Management

Learning Records Management

Below, we briefly define each of these five argasyide a short summary of the responses
received to the RFI, and highlight examples of esvmight standardize assessment
interoperability.

l.  Assessment Instruments and Items. Format and Packaging

A.

Definition: Format and packaging of assessment items reféng toontent and material
necessary to provide a stimulus for student respona desired format. This includes the
criteria to evaluate the responses. Multiple itexgpgregated together comprise the
assessment “instrument.”

Packaging also includes standard representatiometzdata used for classification and
discovery, such as what curricular standards awsuared; what activities are used during
the measurement; what format is used for measuresetuity; pricing information; and
copyright licensing information.

Summary and Analysis. Respondents indicated that there are many existarglard
interoperable formats for assessment items andumsnts, including: Question and Test
Interoperability (QTI), Common Cartridge, and SheaContent Object Reference
Model (SCORM).

Several respondents also indicated that there same limitations to the use of both QTI
and SCORM, such as with standardization of howstane “tagged” in the system and
the values permitted for tags. A number of respatslsuggested that QTI was close to a
complete solution for packaging assessment cortentespondent indicated that a
complete solution was currently available.

Several respondents also contended that univeesajrdfor learning (UDL) provides a
framework that may be useful for creating standarohat and packaging of items that
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are accessible to all students. In particular, @vespondents cited the Accessible
Portable Item Profile (APIP) project, which is basa QTI, as noteworthy for providing
a way to standardize accessibility options in assest items and instruments.

C. Example 1: In a print-based environment, assessment instrumagrd items could be a
set of test questions grouped into a simple mehghloice assessment, printed into a pre-
defined layout, with associated information regagdivhat skills are being assessed.

Example 2: In a digital format, assessment instruments ardstcould be discretely
stored and shared using formats, including QTISGORM.

Example 3: In a more advanced digital format, assessmenuim&nts and items could
be stored in a Flash or HTMLS5 interactive applicati By itself, the use of Flash or
HTML5 might be considered non-interoperable, buniégrated with standards for
“Initiation and Return of Assessment Administragband “Learning Outcomes
Management” (see below), such an activity coulthberoperable. This example shows
that selection of format and packaging standardst tmel considered in light of a full
assessment life cycle (from initiation of assesdrteethe management of the results).

Il. Initiation and Return of Assessment Administrations
A. Definition: Initiation and return of assessment administraisathe process of starting an
assessment activity and, once the activity is cetepleturning the results from the
assessment activity. (Note that this area doesohitde the format of the data sent
during initiation or return; see Learning Outconv@nagement below.)

B. Summary and Analysis. Respondents citeldearning Tools Interoperabilitft Tl) and
variants as an example of an existing set of staisda the initiation and return of
assessment administration that holds promise.

Respondents highlighted several of the complexesswolved in the standardization of
initiation and return processes, including: 1) towonduct secure and private
communication between assessment systems, anavaphoansfer information and the
types and format of information that could be tfangd between assessment systems.

C. Example 1: In a print-based environment, initiation and retafrassessment
administration could be as simple as a teacherallgrimstructing students to take the test
and then physically passing out the instruments.

Example 2: In digital environments, initiation and returnagsessment administration
could include the ability for a learning systemetectronically transfer the student to a
system that administers the assessment. Thisggeoald include both the handing off
of the student to another system for assessmenhedration and for activities
associated with the conclusion of the assessménitycsuch as returning any results.

[1l. Administration of Assessments
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A. Definition: Administration of assessment is the method of gliog a stimulus (or “a
prompt”) to the student and providing a means tecbresponses to the stimulus from
the student.

B. Summary and Analysis. A number of respondents suggested that adminisirafi
assessments should not be standardized at thisTimeeis primarily because
administration of assessments is an area of rapmlvation and often a stand-alone
activity that does not require interoperability.

Some respondents also indicated that the contesgeafific assessment items and
instruments should be standardized and that thesighould be interoperable (i.e.,
format and packaging so that they may be used dtipheutechnology platforms).
Respondents felt that standardizing the specitoatfor how these items and
instruments are administered to the student (gcgeen size, media type, and
accessibility) was of less importance than the fdrand packaging because
administration of assessment is an area of rapioMation and not standardizing too
specifically will enable continued innovation andnket development. Multiple
respondents cautioned, however, about the pogsipigct on validity of changes within
how any single item is presented. Small chang#saradministration of an assessment
(e.g., font size, Internet connection speed) mgaichwhether the item is consistently
measuring what it is intended to assess. Thoseithdils who are developing next-
generation assessments will need to have a methmeess to ensure the validity and
reliability of the results.

C. Example 1: In a traditional print-based environment, the adstration of the
assessment could be as simple as the studentgahadiassessment booklet for questions
and filling out the appropriate bubble on the resm®mosheet.

Example 2: In digital environments, the administration of #esessment could be a
student being given a complex interactive simukatiad the assessment system
observing the student’s actions and determininghlger level of knowledge and ability
without providing any traditional “prompted” stimur questions. The assessment
system could internally convert this determinaiimio a standard format for use by the
“Learning Outcomes Management” system (see below).

IV. Learning Outcomes M anagement
A. Definition: Learning outcomes management is the collectioneaadhination of
assessment responses to determine the degreed tiveistudent demonstrates the
capabilities intended to be measured by the assstsm

B. Summary and Analysis: Respondents indicated that learning outcomes mamage
data should include metadata about assessments@rg., the scale used for scoring
and calculating the conditional standard error ebsurement or item difficulty) and data
about the student’s specific assessment results (ehat score was achieved and on
what scale; what standards were assessed; ancewbabars are associated with the
measurement).
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A number of respondents indicated that there ieg grea between the collection of
responses within an assessment and the scorihg assessment for outcomes. Many
respondents emphasized the importance of permiteripility in the administration of
assessments while also standardizing the formatesmhiques for communicating
assessment results. The general consensus of desysnvas that if the outcome of an
assessment is standardized in terms of formatenogrdand reporting results, then it is not
significantly important that the method used fomamistering the assessment be
standardized. Respondents also maintained thatdnatandards for how items are
characterized and how results are reported woelatera sufficient level of
interoperability while still permitting innovatian how test items are presented to the
student.

There was also general consensus among respottkdanssandardization of reporting
student results is important for the market andtierdevelopment of effective next-
generation assessments because it allows technptogigers to support each other
while still providing market-differentiating innotian in the actual assessment
administration and in the development of other stiidocused learning solutions (e.qg.,
tailored tutoring opportunities based on the sttideassessment results).

C. Example 1: In a traditional print-based environment, learningcomes management
could involve collecting the response sheets froenstudents, feeding them into an
automated scanning machine, and producing a reptre results for each student.

Example 2: In digital environments, a learning outcomes managnt system could
include sending student data to an assessmenisistgetermine what content areas
should be tested. The assessment system wouldlaeapacity to tailor an assessment
to the student’s learning needs and report resulisstandard format that permits the
receiving system to know what capabilities the studlemonstrated, and to what degree,
and also to generate assessment reports. Thtisgliished from “Initiation and Return
of Assessment Administrations” above in that thenting” and “return” of data here
defines the format or type for the data returnath@r than serving only as a transport
mechanism for returning results data). It also @ayecessary to develop multiple
learning outcomes formats that are standardizediffarent purposes, such as
educational levels (e.qg., kindergarten vs. higlhosthssessments).

V. Learning Records Management
A. Definition: Learning records management is the collection tdaue data along with
other relevant student data for purposes of anadyzeporting, aggregating, or
processing these data within a larger learning mamant solution (in some cases
involving more than one learning system).

B. Summary and Analysis. Some respondents indicated that the Schools Ireesibpity
Framework Association (SIFA), a membership orgaropnadedicated to creating rules
and definitions for interoperability across edugatsoftware programs, currently
provides many capabilities to support learning résamanagement, though it might not
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currently provide a complete solution in highlyéretgeneous environments with myriad
learning management systems.

C. Example 1: In a traditional print-based environment, learniagords management could
include putting a copy of the assessment resultsamgrade book alongside other
performance and achievement accomplishments dafttitent. It could also include
aggregating a number of students’ assessmentgegutiultiple time points and
reporting these findings to demonstrate acadenawir or progress over time.

Example 2: In digital environments, learning records managgnseuld include
integrating a student’s assessment results intoader portfolio such as a digital grade
book or student profile. It could also include thdly aggregating a number of students’
results, removing personally identifiable inforneati and providing reporting or analysis
output to those who do not have authority to aceasdent-level data.

SUMMARY AND OBSERVATIONS REGARDING ASSESSMENT INTEROPERABILITY
STANDARDIZATION

From the input provided, the Department has ideatithree areas of interoperability that should
be considered for standardization to assist irddwelopment of next-generation assessments;
one area where standardization would not be progyand one area where creating a standard
set of rules and definitions may not need to ocoumcurrently with the first three areas but that
should continue to receive attention.

= Areas where developers of next-generation assesssieould consider creating
common interoperability standards:
l.  Assessment Instrument and Item Format and Packaging
Il. Initiation and Return of Assessments
IV. Learning Outcomes Management

= Areas where developers of next-generation assessnenld probably accelerate their
efforts, potentially reducing cost and improvingétionality, bynot standardizing:
lll. Administration of Assessments

= Areas where, while opportunities to standardizetexiis a larger goal or undertaking
than the assessment system (i.e., it involvesiongeatandards for multiple student data
record systems, not just the assessment systeng$ amukt likely out of the scope for
developers of next-generation assessments:
V. Learning Records Management

AREASWHERE |INTEROPERABILITY IN LEARNING SYSTEMSMAY CREATE A MORE EFFECTIVE
AND SEAMLESSDIGITAL EDUCATIONAL SYSTEM

Based on the input received from RFI respondehésDiepartment has identified some critical

standardization and technology areas that are itapiofior state education agencies, local
education agencies, and software and assessmaztopess to consider as part of their effort to
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transition from a traditional, print- and paper-&a@aslassroom to a digital learning environment
where students’ work is supported by diverse afetgbe technology infrastructure and
systems. This standardization would supplemenhbtitlepend on any standardization work by
the RTTA grantees or other developers of next-geimer assessments.

There are two key areas of focus in our analysis:
A. Technology Landscape
B. Standards and Openness

A. Technology L andscape
From the RFI responses, five general areas ofTeelihology Landscape” were identified:
(1) the need for a learning ecosystem; (2) secu@ydata interchange and transport; (4)
community; and (5) acquisition, purchasing, andlfolent.

1.

L earning ecosystem

a)

b)

Summary: An effective digital assessment approach musttatsid within a larger
learning “ecosystem.” The ecosystem consists oétfige learning system, including
the assessments and the daily instruction the studeeives in the classroom. The
systems within the ecosystem must be able to coanxasinteroperate. The
development of a diverse learning ecosystem resgjtiie creation and
implementation of technical standards and commdinitens that allow for
interactions between the individual systems sottiet may share information
without requiring custom extensions or modificaon

Example: An example of the operation of a diverse digitakteng ecosystem could
be the interplay between a district’s student imfation system, a teacher’s learning
management system, and the formative, interim santmative assessment systems
used by a school or district. If these systemsoccenmunicate in a flexible, secure
manner, it becomes possible to assemble compketeitg systems from component
parts, many of which may be able to be housedarrtternet “cloud,” provided
security, privacy, and legal issues can be acconatedd

Security, privacy, and confidentiality

a)

Summary: Security in the context of a learning ecosystebrogder than what is
required just to ensure there is no security bredahdividual test items before,
during or after a test (which is itself extremetypiortant). Security in this context
involves the transfer of data across multiple &#tiand varying technology systems.
It involves several factors:
i) Trust/Policy
(1) Organizations operating within a learning ecosysteuld have legal
operating agreements with each other to ensurdttbeitexchanges are
legitimate and lawful and not just technically secu
(2) This legal relationship would be identifiable witha standardized digital
framework. That is, if a school district receivedigital request for
assessment data to be transferred to a third gheylistrict’'s data systems
should be able to compute whether this third plaay been authorized (by
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whatever legal authority) to exchange data, whetbesss the organization or
for only a single student for a specific measurenaetivity.

(3) Example: Several organizations sign a common operatingeageat,
committing, for example, that they will only requése exchange data from
each other when legally entitled to do so. Thisvedl them to interchange data
with confidence, knowing that each organizatiolegally bound to the others
to abide by the terms of the agreement and thatustability for compliance
rests within each organization. This would not 13eeelly mean that these
organizations share all data with each other.

i) ldentity

(1) Organizations must be able to identify another oizgion within the digital
learning ecosystem, so they can know with whom #reycommunicating.
(e.g., if a school district receives a digital regufor data from another school
district, their systems must be able to computetti@arequesting system is in
fact who it claims to be.)

(2) Related to this, organizations could internallgaltheir internal processes for
identification to the larger learning ecosysteneating opportunity for a
single sign-on.

(3) Example: Organizations agree (via trust/policy) to emplagoaamon public
key infrastructure (PKI) so that all organizatiaas be uniquely identified
with each other, and can encrypt and sign messag@&xI.

iii) Security

(1) Organizations must know that their confidential conmications are secure.
When a school district transfers digital data tothar organization, no one
else should be able to obtain an unauthorized ocoplysten in” on the
transfer itself.

(2) Example: Organizations agree to use a common encryptiordatadsigning
technique based on PKI, such as secure sockets(&$e). All
communication can be secured from unauthorizedsacce

iv) Privacy

(1) Organizations must ensure adherence to all reldggat requirements, such
as the Family Educational Rights and Privacy A&RIPA) and the Health
Insurance Portability and Accountability Act (HIPAAo ensure personally
identifiable student information is not providedumauthorized entities.

3. DatalInterchangeand Transport

a) Summary: Organizations must be able to interchange davarying formats over
the “transport mechanism” (e.g., a file transfestpcol). While standardized data
formats are critical so that systems can recogameread what has been transmitted,
a digital learning ecosystem should be flexibleugioto permit alternative formats to
be transmitted over a common transport mechantssictitically important that
these interchange formats are able to evolve aadgehover time without requiring
changes to the underlying transport mechanismtrEmsport mechanism would
generally include security features as defined abov

b) Example: Organizations can agree on a transport mechandependent of any data
interchange formats. Then, organizations can agmespecific data interchange
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formats based on mutual requirements, which migtitde independent security
features, depending on specific requirements ofdhmeat. An organization can
participate in different interchange formats witirious organizations while still
relying on a single transport mechanism.

4. Community

a) Summary: Organizations require a technical framework angcartical community
to support implementation, development, innovattosybleshooting, and standards
setting.

b) Example: In many standards development processes (edugatetied and
otherwise), the technology standards organizat@snsell as technology trade
associations often collaborate to serve as thenteahcommunity to support
implementation, development, innovation, troubleding, and standards setting.

5. Deployment, Payment, and Licensing

a) Summary: Organizations need technical mechanisms to acqgagessments and
install them into learning management systemsmnoee efficient manner than is
possible today.

b) Example: A state wants to enable its school districtselect and deploy assessments
for students in their districts on an individuatizeasis. School districts and their staff
would have systems that allow them to identify ajppiate assessments, perhaps
from among a variety of providers, and install gfnassessments into their learning
systems in a timely and efficient manner. Digitghts management, assessment
interoperability, and a variety of technical stami$adetailed above are required to
accomplish this task and should allow the statectjuire assessment systems and
assessments from a variety of vendors and sources.

B. Standardsand Openness
The Department required in the notice inviting agilons for RTTA that the assessment
technology standards developed by RTTA consortianaistry-recognized open-licensed.”
There are a variety of categorical elements reddtnthe openness of the standards and the
fact that a technology approach is standardized doenecessarily mean that the standard
itself is “open.”

In that notice inviting applications to the RTTAogram, the Department did not specify in
detail which categories of openness would be reduiPossible categories of openness could
include:

1. Openness of intellectual properiyhe intellectual property that makes up the stashds
free for use by implementers for any purpose ouireg only a nominal fee to access.

2. Openness for us@ypes of usage of the standard are not restrinteerms of how the
standard can be applied to solve any specific pratdnd would not be limited for use in
a specific industry, technology, or strategy.
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3. Openness for participatioRarticipation in the technical working group (TYBGat
undertakes a standards-setting process is noba lpmited to a specific group of
individuals or organizations. While membership daesther fees are often required to
cover the costs of standard-setting activities, @ggnization or individual who wishes
to pay and participate is permitted to do so.

4. Openness of inpuDuring the standards-setting processes, it enafommon for the
TWG to hold internal work groups, even when devielgmpen standards, without public
access for a period. An open standards processvasninvolves the TWG reporting its
progress and sharing materials regularly to prothégoublic opportunities to comment
before the standards are finalized.

5. Openness of contributiontitellectual property contributed during the stards-setting
process has the same level of openness as thedtuel property of the standards
themselves. This ensures that, in the future, tmrtors to the standards cannot restrict
use of the standards by claiming rights or patesiations.

TECHNOLOGY STANDARDS DEVELOPMENT PROCESS

Based on input from the RFI respondents and adhditicesearch on current or best practices,
this section identifies a potential process foirde§ interoperable technical standards. This
process could be used by developers of next-geoer@tsessments, as well as for purposes of
standardization work more broadly, by interestetities as well as the Department. Existing
standards organizations—such as the SIF Assocjdit Global Learning Consortium, the
Postsecondary Education Standards Council (PEBEtganization for the Advancement of
Structured Information Standards (OASIS), and athesurrently use a similar or identical
process. In addition, other organizations, sudh@$ational Institute of Standards and
Technology (NIST) or the Department’s National @erior Education Statistics’ Common
Educational Data Standards, possess expertise prtitess of standardization and may provide
useful advice in how to create successful assesse@mology standards.

A general standardization process can be summaaized

1. Develop organizational motivation to standardize
= This process often includes multiple organizatiand involves a willingness to
commit staff, finances, intellectual property, daddership focus to the effort.
2. ldentify standards organizations to assist in taadardization process
= Negotiate pricing, timelines and detailed processamplete.
3. Initiate work group, run by standards organizatn(
= Set common Internet protocol policy and agreements.
= Develop common data formats (such as XML), trangacequences, and other
details required to implement.
= Undertake a common process to develop the standards
4. Identify functional requirements
= Systems and administrator functional requirements
= Teacher, student, and other users’ functional requents
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5. Test technology development, documentation, anid weation

= Provide for engineering, testing, and developmémdals to support implementation
of standards.

6. Provide certification environment

= Provide certification methods for establishing cdiamxre. This could be based on a
fee or some other manner, depending on the market.
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