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By implementing the High School Improvement Program, Maryland policymakers will set meaningful standards for the receipt of a high school diploma. The learning goals and expectations have been defined, the assessments are being developed, schools and teachers are adapting their instruction and curriculum, and Maryland students will be responsible for demonstrating learning of the material.

The expectations and indicators have been defined, students will have had ample opportunity to learn the material, and they can review sample test materials to help them decide whether they are at risk. With recent advances in technology, however, Maryland could be providing much more support for Maryland high school students and their families. 

This proposal is to develop a technology-based system to

1) 
inform students and their families if they are at risk for failing the Maryland High School Assessment, 

2) 
provide diagnostic information with regard to topics within content areas an at-risk student needs to study, and

The internet would provide around the clock access to the system. Computer adaptive testing would provide a high degree of information with a relatively small number of items. The results would provide exceptionally relevant results as students and families meet the new challenges of the increased expectations. 

We propose to develop and implement a fully functional system for all five current Maryland High School Assessment areas: Algebra, Biology, English I, Geometry, and Government. The proposal is organized as follows. First, we elaborate on the vision and its advantages. We then provide a technical overview of the methodology we will employ. We end with a delineation of tasks needed to develop the envisioned system.

VISION
When an examinee is administered a test via the computer, the computer can update the estimate of the examinee's level of achievement after each item and then use the update in the selection of subsequent items. With a reasonably extensive item bank, such computer adaptive testing (CAT) can yield reliability and validity comparable to traditional paper-and-pencil test with far fewer items. The Armed Services Vocational Aptitude Battery, The Graduate Record Examination and the General Management Aptitude Tests are examples of well-known current assessments using CAT technology.

We envision offering, via the internet, a series of CAT assessments paralleling the Maryland High School Assessments. A separate CAT will be offered in each assessed area,.  The student will be able to use a computer, in school, in the library or at home, to go to the testing web site. The student will pick a desired subject area. The computer will start the assessment by randomly selecting an item of about average difficulty. If the student responds correctly, he or she will be administered a more difficult item. If he or she responds incorrectly, an easier item will be administered. The process will continue until sufficiently accurate scores are achieved, usually about 40 items or less. 

On completion of the assessment, the student will immediately be given feedback that shows each item taken, its difficulty, the student=s response to each item, and a predicted score on the Maryland High School Assessment Test along with probability bands and disclaimers. The student will be told whether, based on this testing, he or she is likely to score in each of the test=s performance levels (e.g., pass or fail). The student will also be provided diagnostic information in the form of scores on Expectations or some other suitable division of content within the Core Learning Goals along with the corresponding indicators. When the scores are low, the student will be provided with a list of resources and materials that have proven useful in remediation. Thus, we envision a system that provides the following information based on the student taking a minimal number of items for each tested area:


predicted score on the Maryland Assessment and an uncertainty band,


probability of scoring well on the Maryland Assessment,


scores on each Expectation, and

· lists of specific resources for self-study on indicators where performance was poor. 


Eventually, the student will be able to come back at any time and take another on-line CAT in the same content. With enough items in the item pool, there will be little likelihood that the student will repeat items from the previous administration. Thus, the student can study and then come back for a re-test. 

The system will provide fairly accurate information with only 40 items or less because the computer will be administering items that are tailored to the student=s estimate of achievement. The student will be given few items that are either much to difficult or items that are much too easy. This efficiency translates to a shorter test and shorter testing time.

From the student=s point of view, the on-line test provides a convenient appraisal of his or her skills, independent of their grades and educational program. It can warn them if they are at-risk and guide them to relevant resources. They will also be able to use the system to track their progress as they master new skills.

From the parent=s point of view, the system can help eliminate surprises. By presenting items, the system will clearly show what is expected of their high school children. The results provide advanced warning how their children are doing.

 From the state=s point of view, the system will be a major communication tool. By use of concrete examples, the expectations will be clearly tied to the core learning goals. Teachers, parents, business leaders and other constituencies will have a better idea of what the assessments are about. The system will encourage meaningful and useful remedial support. 

We have developed a fully functional prototype using actual items and computer adaptive testing algorithms. At http://marces.org/mdcat/, one can simulate an assessment on three Expectations from the Maryland High School Biology Assessment. The system provides actual items, shows draft scripts from the student perspective, and illustrates the calculations that occur behind the scenes.

Technical Approach

Computer adaptive testing is an iterative process with the following steps:

1. A tentative achievement estimate is made (initially, the average achievement is used)

2. All the items that have not yet been administered are evaluated to determine which will be the best one to administer given the currently estimated achievement level, 

3. The best item is administered and the examinee responds

4. A new achievement estimate is computed based on the responses to all of the administered items.

5. Steps 1 through 4 are repeated until a stopping criterion is met. The stopping criterion is usually dependent on the precision with which the student=s achievement is estimated.

Lord (1980), Wainer, Dorans, Flaughter, Green, Mislevy, Steinberg, Thissen (1990) and Rudner (1998) explain how the three parameter item response model from Item Response Theory (IRT) can be used as the framework for each of the above steps. With IRT, the goal is to obtain a precise estimate of achievement. Item characteristicsthat are modeled are item difficulty, discrimination, and chance probability of the correct response;  the  other term in the model is the achievement of the student. 

The IRT model to be used in the CAT to predict High School Assessment Program scores is the same three parameter logistic item response theory model underlying the Maryland High School Assessments. This model was first proposed by Birnbaum (1968) and is described fully in van der Linden and Hambleton (1997), Hambleton, Swaminathan, and Rogers (1991) and Hambleton and Jones (1993).

Project Management

We a proposing a five year joint effort of the Maryland Assessment Research Center for Education Success (MARCES) at the University of Maryland and the Maryland State Department of Education (MSDE). 

MARCES will be responsible for the technical and scientific aspects of the project, including:


 development and installation of the software 


training MSDE district staff 


system improvement, evaluation and R&D

MSDE will be responsible for production and review activities, including:


item development


item reviews


identification and endorsement of resource materials for students 

This is a five year project. The vast majority of funds during the first three years will go toward item writing and development. A major cost during that time will be printing materials for item field testing. While the system will need constant replenishment of items, once the system is up and running, we will be able to pilot items electronically, thereby eliminating virtually all item printing costs. During years four and five, monies that would have gone to item printing will be applied toward system refinement and for developing and implementing advanced tools for identifying diagnostic/prescriptive information and analyzing written student essays.

Key Tasks
Task 1.0 - Develop and test general purpose software and algorithms for the MD High School Assessment. The system will incorporate a database structure to accommodate new tests, varying numbers of Expectations, and pilot items. They system will also have a management module to keep track of student responses and other item level data.

Task 2.0 - Develop and pilot more items. We expect we will need a minimum of 200 items per subject area.

Task 3.0 - Design the look and feel of the system. Develop explanatory and promotional material.

Task 4.0 - Refine the system. Here we will pilot the system with students and obtain feedback for improving screens and provided information.

Task 5.0 - Identify support resources for students. This will require solicitation of materials, expert review panels and procurement activities. There are 189 public library facilities, 18 bookmobiles and 200 high schools. We envision purchasing at least 1000 sets of materials. One for reserve and one for check out and multiple copies in high-risk areas.

Task 6.0 - (on going) Conduct research and development to improve and validate the system. This task includes evaluation of extant and potential systems for computer scoring of essays and research into providing prescriptive diagnostic information.
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