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U.S. Department of Education

Attn: Steve Midgley

400 Maryland Avenue, SW., Room 7E202

Washington, DC 20202

February 8, 2011

Dear Mr. Midgley,

On behalf of Moodlerooms, Inc., it is my pleasure to submit our recommendations and information to help the U.S. Department of Education adopt a technology standard that sets the bar for assessment interoperability. 

As an e-learning technology company that uses the world’s most widely used open-source learning management system, Moodle, at the core of our solutions, Moodlerooms is dedicated to improving education through the use of open, standards-based technology. We are honored to have the chance to participate in this process and are willing to work with the department to support this initiative.

Please let me know if we can be of further help in the future. 
Respectfully,

Phill Miller

Vice President, Product Strategy

Moodlerooms, Inc.
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3.2 Questions About Assessment Technology Standards - General and Market Questions 

3.2.1 Current Landscape

What are the dominant or significant assessment technology standards and platforms (including technologies and approaches for assessment management, delivery, reporting, or other assessment interoperability capabilities)? What is the approximate market penetration of the major, widely adopted solutions? To what degree is there significant regional, educational sub-sector, or international diversity or commonality regarding the adoption of various technology standards and capabilities, if any? 

The IMS QTI is the most predominant specification for assessment interoperability.  QTI 1.2 has been widely adopted and is supported as an export and/or import format in many systems, while QTI 2.x has significant changes and is less widely adopted. However, both have significant challenges on interoperability when it comes to the import of assessments. The standard has been written to support the widest possible variety of questions, which means there are several different ways to represent the same question type, feedback and other question structures. This makes mapping to a system that is not specifically a QTI runtime engine extremely difficult and has led vendors to develop several different platform-specific import tools for the different approaches that vendors have taken on question export formats.  
A profile of QTI was created for IMS Common Cartridge to provide a simple and consistent representation of each of the most widely used question types to make the job of importing easier and to ensure more consistent runtime results for the users of the destination systems. Another issue with QTI by itself is that it does not formalize how the delivery of ancillary materials, such as embedded images and media files, are transported. This is also covered in the IMS Common Cartridge specification.
3.2.2 Timelines

Approximately how long would it take for technology standards setting and adoption processes to obtain a technology standard that meets many or all of the features or requirements described in this RFI? What are the significant factors that would affect the length of that timeline, and how can the impact of those factors be mitigated? More specifically, would the acquisition of existing intellectual property (IP), reduction or simplification of specific requirements, or other strategies reduce the time required to develop these technology standards and processes? 
As mentioned above, a predominant format for assessment transport already exists. However, less standardization has occurred with respect to the handling of result data. The scope of work here could be significant as different systems will require varying levels of granularity of this data and authorization control is a critical factor.
3.2.3 Process

What process or processes are appropriate for the adoption, modification, or design of the most effective technology standard in a manner that would answer many or all of the questions in this RFI? We are interested in learning the extent to which the uses of one or another process would affect the timeline required to develop the technology standards. 

By starting with the most widely implemented standards within the industry, the level of effort for companies to implement the resulting final solution is lowered significantly. We believe this could have a major impact on the speed and scope of adoption.
3.2.4 Intellectual Property

What are the potential benefits and costs to the Federal Government, States, and other end-users of different IP restrictions or permissions that could be applied to technology standards and specifications? Which types of licensed or open IP (e.g., all rights reserved, MIT Open License, or Gnu Public License) should be considered as a government technology standard? How should openness relating to the IP of technology standards be defined and categorized (e.g., Open Source Initiative-compatible license, free to use but not modify, noncommercial use only, or proprietary) 
MIT Open License is the least restrictive and is often the only open source license used by commercial software companies that actually have to ship software. This license allows for any type of user to make changes and extensions to the software without any restrictions on use or requirements to release those changes publicly. This is often important to commercial companies, as some of the changes may blur the line between the rest of their solution and the integrated open source code. 
3.2.4.1 Existing Intellectual Property

What are the IP licenses and policies of existing assessment technology standards, specifications, and development and maintenance policies? Are the documents, processes, and procedures related to these IP licenses and policies publicly available, and how could the Department obtain them? 
More information about IMS Common Cartridge can be found at:

http://www.imsglobal.org/commoncartridge.html
3.2.5 Customizing

Can assessment tools developed under existing technology standards be customized, adapted, or enhanced for the use of specific communities of learning without conflicting with the technology standard under which a particular assessment tool was developed? Which technology standards provide the greatest flexibility in permitting adaption or other enhancement to meet the needs of different educational communities? What specific provisions in existing technology standards would tend to limit flexibility to adapt or enhance assessment tools? How easy would it be to amend existing technology standards to offer more flexibility to adapt and enhance assessment tools to meet the needs of various communities? Do final technology standards publications include flexible IP rights that enable and permit such customizations? What are the risks and the benefits of permitting such customization within technology standards? When would it make sense to prevent or to enable customization? 
Customization should be supported wherever possible to the extent it does not diminish the utility of the specification to the community. It is important to ensure a common set of base functionality for any solution. Without this, users become frustrated that two tools that claim to use the same standard are not interoperable.
3.2.6 Conformance and Testing

Do existing technology standards or technologies include specifications or testing procedures that can be used to verify that a new product, such as an assessment tool, meets the technology standards under which it was developed? What specifications or testing procedures exist for this purpose, e.g., software testing suites, detailed specification descriptions, or other verification methods? Are these verification procedures included in the costs of the technology standards, or provided on a free or fee-basis, or provided on some combination of bases? 
IMS Common cartridge includes tools for self-conformance tests.
3.2.7 Best Practices

What are best practices related to the design and use of assessment interoperability technology standards? Where have these best practices been adopted, and what are the general lessons learned from those adoptions? How might such best practices be effectively used in the future? Technological Questions Regarding Assessment Technology Standards 
We believe the most useful interoperability standards provide two important things. First, they offer a well-defined model to pass data between systems and ensure consistent results. This first piece is accomplished by having a subset of the specification that is mandatory and preferably tested for conformance. 
Second, they offer cues and suggestions of how extensions can and should occur. This allows individuals to extend the solution to meet what may be very specific needs. It also provides a path for the core (mandatory) specification to evolve over time by increasing the likelihood that different party’s extensions are implemented in similar ways, and providing a mechanism for "de facto" extensions of the standard to occur that can later be included in the core.
3.2.8 Interoperable Assessment Instruments
What techniques, such as educational markup or assessment markup languages (see also http:// en.wikipedia.org/wiki/ Markup-language), exist to describe, package, exchange, and deliver interoperable assessments? How do technology standards include assessments in packaged or structured formats? How can technology standards enable interoperable use with resources for learning content? How can technology standards permit assessment instruments and items to be exchanged between and used by different assessment technology systems? 
IMS Common Cartridge is the most promising specification in this regard. The specification is actually a superset of profiled specifications that provide a tightly defined format for maximum interoperability. QTI and Common Cartridge provide the basis for content exchange, including assessment banks and assessments. LTI (Learning Tools Interoperability) provides a definition for passing user context information and launching remote tools, including assessment engines and ultimately returning a limited result set.
3.2.9 Assessment Protection
For this RFI, ‘‘Assessment Protection’’ means keeping assessment instruments and items sufficiently controlled to ensure that their application yields valid results. (See also paragraph below, ‘‘Results Validity.’’) When assessment instruments or content are re-used or shared across organizations or publicly, are there capabilities or strategies in the technology standards to assist in item or instrument protection? What mechanisms or processes exist to ensure that assessment results are accurate and free from tampering? Do examples exist of public or semi-public assessment repositories that can provide valid tests or assessments while still sharing assessment items broadly? 
This is an extremely difficult problem because it requires, at a minimum, a trust relationship to be established between two systems. This is also more difficult than just using a global authentication scheme, because additional attributes (i.e. the fact that the user is a 5th grade teacher from school X) is required. Most protocols do not support this level of attribute granularity. 
Shibboleth does support the sharing of some of this metadata and may be a practical solution. However, it should be noted that few vendors have implemented Shibboleth as anything beyond a global authentication method and likely do not have mechanisms for reading additional profile attributes already created.
3.2.10 Security and Access

In what ways do technology standards provide for core security issues, such as access logging, encryption, access levels, and inter-system single-sign-on capabilities (i.e., one login for systems managed by different organizations)?

In order to gain broad adoption, it is important to use security and identity management standards that are widely adopted across the education industry. SSL, Shibboleth, and OpenID are key standards that should be investigated. Given the size and scope of this project, it is important to include a variety of standards at the time of launch to ensure market adoption. 
3.2.11 Results Validity
For this RFI, ‘‘Results Validity’’ means protecting the statistical validity and reliability of assessment instruments and items. How can interoperable instruments be managed to ensure they are administered in a way that ensures valid results? Are solutions regarding assurance or management of validity appropriate for inclusion in technology standards, or should they be addressed by the communities that would use the technology standards to develop specific assessments? 
Given the complexity of statistical algorithms and the difficulty of standardizing results across large sample sizes, implementing a broad-based, statistical validity and reliability component may be difficult to achieve in the first phase of this project. This is because it requires getting into the nuts and bolts of the processing. For example, what statistical model are they using and are they applying it appropriately? How is the system handling when a question changes? What is done with the statistical data for old and new versions? Who decides if a change in the question is meaningful to such data?
3.2.12 Results Capture

How can technology standards accurately link individual learners, their assessment results, the systems where they take their assessments, and the systems where they view their results? How do technology standards accurately make these linkages when assessments, content, and other data reside across numerous, distinct learning and curriculum management systems, sometimes maintained by different organizations? 
LTI provides a mechanism for launching a request to a remote resource with user context information and subsequently get back completion information and a result set. This approach seems practical. A remote platform (LMS) launches a request to a remote tool (assessment engine) with which a trust relationship has been established. The remote tool subsequently returns the user’s overall results and a URL that could be used later to launch back into the remote system for the purposes of viewing detailed result data or even manual grading.
3.2.13 Results Privacy
How do technology standards enable assessment results for individual learners to be kept private, especially as assessments results are transferred across numerous, distinct learning systems? How can such results best be shared securely over a distributed set of systems managed by independent organizations that are authorized to receive the data, while still maintaining privacy from unauthorized access? 
In the LTI model, the launching system need not share any user-identifiable information, such as a username or the user's actual name. It is possible that the system only pass information indicating the user's role(i.e. teacher, learner, etc.). 

If both systems track the session with the same request identifier, the launching system can handle mapping results back to the specific learner. This would, however, limit potential functionality on the remote tool, as each request from the same user would be a discrete transaction to the remote tool. This would, for example, prohibit the remote tool from delivering adaptive assessments based on previous performance.  
There are two ways to overcome this limitation. The first would be to create a private unique ID for the user that is only used in communications between the two systems. This would likely require significant changes to any existing tools. The second would be to allow the remote tool to request anonymized results of past interactions with the tool. In its simplest form, this could be a list of all of the request IDs for this user's past interactions with the tool.
3.2.14 Anonymization
Do technology standards or technologies permit or enable anonymization of assessment results for research or data exchange and reporting? How do various technology standards accomplish these tasks? For example, where a number of students take a test, can their answers be anonymized (through aggregation or other techniques) and shared with researchers to examine factors related to the assessment (e.g., instructional inputs, curriculum, materials, validity of the instrument itself) without revealing the identity of the learners? Is this an area where technology standards can help? 
This becomes extremely tricky within a host system, as there are often cases where the sample size is so small for a class that results are not sufficiently anonymized – even in aggregate data. Ensuring that inappropriate personal result information is not released requires appropriate steps to be taken across all levels of all systems handling the data. This would be extremely hard to verify and enforce. This does not seem possible in a completely open environment.
3.2.15 Scoring and Analysis of Results
How can technology standards be used for the scoring, capture, recording, analysis or evaluation of assessment results? 
As LTI gets extended from Basic LTI to Full LTI, more capture of data will be possible. Once these technology standards are in place, the tools will be able to manipulate the data for more universal analysis and evaluation.
3.2.16 Sequencing
How do technology standards enable assessment items stored within an assessment instrument to be sequenced for appropriate administration, when the assessment consists of more than a single linear sequence of items? For example, how do technology standards address computer-adaptive assessments? How are the logic rules that define such sequencing embedded within a technology standard? 

The norm for sequencing questions in standardized assessments is to either use an order determined by the package, or to shuffle the questions within the package. Although publishers (and LMS) have proprietary solutions for adaptive assessments, these are not expressed in IMS standards as of yet. Wider adoption of standards will allow for more complexity in future versions of the specs.
3.2.17 Computer-Driven Scoring
How do technology standards permit, enable, or limit the ability to integrate computer-driven scoring systems, in particular those using “artificial intelligence,” Bayesian analysis, or other techniques beyond traditional bubblefill scoring? 
Many systems include some level of support for simple analysis, such as sounds-like matching and regular expression algorithms combined with partial scoring models that allow for limited intelligence in scoring. We are not aware of any widespread, non-proprietary methods for advanced AI grading.
3.2.25 Metadata
What kinds of metadata about assessments (i.e., information describing assessments) are permitted to be stored within technology standards or technologies? How do technology standards accommodate structured data (such as new State curriculum standards) that were not anticipated when the technology standard was designed? How are metadata describing unstructured (such as free-text input) and semistructured data incorporated within assessment technology standards? 
Common Cartridge supports both descriptive metadata for cartridges and roles-based for resources.
3.2.30 Transparency
How do the organizations that develop assessment technology standards approach development and maintenance activities? Is it common for such work to be performed in an unrestricted or open public forum? Are there examples of organizations conducting technology standards development through private (e.g., membership-driven) activities? Are the final work products produced through standards-development activities made publicly available in a timely manner? If not, when or for how long is it necessary to keep these products private? What circumstances require, justify, or benefit from protecting trade secrets or intellectual property? 
The development process for standards within IMS provides some higher level of access for members before a specification is officially released. However, this is largely offset by the fact that individuals may obtain a personal membership for a nominal fee. We would say that this is still not optimal.
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