Supporting Justification for OMB Clearance of Data Instruments for the Evaluation of Education Technology INTERVENTIONS

A.
Justification

1.
Circumstances Necessitating the Collection of Information

Computers have become commonplace in today’s schools.  In 2001, 99 percent of elementary and secondary schools reported having computers and 84 percent of students in elementary and secondary schools reported using computers in school.

The ubiquity of computers in schools has been bolstered by significant federal, state, and school district investments in education technology.  For example, in 2003, school districts reported that they were going to spend almost $5 billion on computer hardware, software, and staff development on using computers.
  The Enhancing Education Through Technology Act, which is Title II, part D of the No Child Left Behind Act of 2002, authorizes $1 billion in annual federal spending on educational technology.   

Whether education technology leads to increased student academic achievement has been studied for decades.  One summary of studies concluded that “the preponderance of evidence would seem to argue for the efficacy of traditional computer-based instruction…” but also concluded that questions remain about the research on which the conclusion was based.
  Another review of studies, which was sponsored by the U.S. Department of Education, also concluded that evidence existed of a positive relationship between educational technology and achievement, but cautioned that “the research base is severely limited.”
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Rationale for the proposed data collection.  The Enhancing Education Through Technology Act mandated a study of the effects of educational technology on student academic achievement (P.L. 107-110, section 2421).  Text from the legislation is reproduced in the accompanying box.  In October 2002, the U.S. Department of Education’s Institute for Education Sciences (IES) (at the time, the Office for Educational Research and Improvement) began working with Mathematica Policy Research, Inc. (MPR) to design the national study called for by the legislation.  As part of the design effort, MPR reviewed research studies, convened three meetings of education technology experts, and considered various design options for addressing key questions in the legislation.  The design team’s recommendations for the national study are summarized in the accompanying box.
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The design effort shaped the study in four important ways.  First, consistent with the legislation, the study will focus on student academic achievement.  Other student outcomes (such as school attendance) will be considered but will not be the main focus.  Second, the study will study technology as it is used in schools, rather than under laboratory conditions, while working to ensure that product implementation is sound.  Implementing technology in actual schools but working to ensure sound implementation means the findings will have relevance to real schools.  Third, the technologies included in the study were identified in the design phase using a public submission process, so that any organization interested in being included in the study could be considered.  Fourth, only products designed to support reading or math instruction were included considered.  Focusing on two subject areas was necessary because the full range of subject areas encompassed more products than the study’s resources could support.  

Overview of the evaluation design.  In October 2003, IES began working with MPR to conduct the national study based on the design described above.  The study will estimate the effects of technology products in four “product groups.”  Two product groups include products designed to improve reading skills (one for first graders and one for fourth graders), and two product groups include products designed to improve math skills (one for sixth graders and one for ninth graders).  

The study selected 16 technology products from among 163 products that were submitted for consideration.  Each product group includes three to six technology products—see Table 1.  One of the products—Academy of Reading—will be implemented at both the 1st and 4th grade levels.

The study will use classroom-level random assignment to estimate the effects of the technology products.  For example, the study is recruiting schools that are interested in using one of the technology products.  For each interested school, teachers who volunteer to use the product will be randomly assigned to treatment or control status.  Treatment teachers will use the product and control teachers will not.  The study team will work with schools to ensure that treatment and control classrooms have similar types of students.  The goal is to estimate effects of products on achievement as the difference in average achievement between students in treatment classrooms and students in control classrooms.  

TABLE 1

TECHNOLOGY PRODUCTS

BY GROUP

	Technology Products
	Company

	First Grade – Early Reading

Academy of Reading®

Destination Reading

The Waterford Early Reading Program™

Headsprout Early Reading™

Plato Focus™

Read, Write, and Type! Learning System


	Autoskill International, Inc.

Riverdeep, Inc.

The Waterford Institute

Headsprout, Inc.

Plato Learning, Inc.

Talking Fingers, Inc.



	Fourth Grade – Reading Comprehension

Academy of Reading®

Read 180

KnowledgeBox®

Leaptrack™
	Autoskill International, Inc.

Scholastic, Inc.

Pearson Digital Learning

Leapfrog Schoolhouse



	Sixth Grade – Math (Pre-Algebra)

Successmaker™

SmartMath™

Achieve Now™

Larson Pre-Algebra
	Pearson Digital Learning

CompuTaught, Inc.

Plato Learning, Inc.

Meridian Creative Group



	Ninth Grade – Algebra

Cognitive Tutor©

Plato Algebra

Larson Algebra


	Carnegie Learning, Inc.

Plato Learning, Inc.

Meridian Creative Group




The study also will examine the conditions and practices under which the technology products are effective.  The classroom random assignment design yields estimates of product impacts for each school in the study.  The importance of conditions and practices measured at the school level will be explored by estimating relationships between impacts for each school and the school’s conditions and practices as measured along various metrics.  Section A.16 below discusses two approaches that the study will use for estimating the relationships.

Study Timeline.  School recruitment currently is occurring and random assignment of teachers will be completed by the end of the Spring 2004.  Treatment teachers will be trained during summer 2004 on using the products, and actual use of the products will occur in the 2004-2005 school year and the 2005-2006 school year.  The study’s first report is due to Congress in April 2006 and will be based on data from the 2004-2005 school year.  A subsequent report will be based on data from the 2005-2006 school year.  


Data collection plan.  The study includes several complementary data collection efforts to support assessments of how technology affects teaching and learning, and to interpret impacts.  Appendix A includes the teacher survey, teacher interview form, classroom observation form, and school records form.   
· Teacher Survey.  The teacher survey will gather information about teacher demographic and educational background, experiences using technology, and instructional practices.  The survey will take about 20 minutes to complete. Surveys will be administered to both treatment and control teachers in November 2004.  Teachers will not be surveyed in the second year.

· Teacher Interview.  Interviews will gather information that is related to classroom observations such as pedagogical approach, integration of the technology being implemented with curriculum, and problems and successes with product implementation.  The interview will take about 45 minutes to complete.  In the 2004-2005 school year, teachers will be interviewed in person during the first and third classroom visits.  (As described below, each treatment and control classroom will be visited three times during the 2004-2005 school year, and twice during the 2005-2006 school year.)  In the second year, teachers will be interviewed during both classroom visits. 

· Classroom Observation.  Each treatment and control classroom will be visited three times during the 2004-2005 school year and twice during the 2005-2006 school year.  During the first school year, visits will take place in the fall, the winter, and spring.  In the second year, visits will take place in the fall and spring.  Information collected during the visits will be used to contrast teaching practices and student activities in the treatment and control classrooms.  The data also will be used to determine whether the technology interventions are being used in the way developers intended.  

· School Records Form.  Records data will be used to examine technology’s effects on other student outcomes (such as attendance), to define student groups for investigating whether technology’s effects are related to student characteristics, and to obtain test scores for tests that school districts administer to students on their own.  Schools will need about 4 hours to gather records data for all their students in the study.   For the first cohort of students, records will be collected in spring 2005 and will contain information for that school year, as well as information for the previous school year.  For the second cohort of students, records will be collected in spring 2006 and will contain information for that school year, as well as information for the previous school year.  

· Student Achievement Measures.  The study will assess technology’s impacts using two types of student achievement measures.  A standardized and nationally-normed test, the Stanford Achievement Test, version 9 (SAT-9), will be administered in reading for first and fourth grade students and in math for sixth grade students.  The study will complement the SAT-9 with the Test of Word Reading Efficiency (TOWRE) for first graders.  For ninth-graders, the study will use the Educational Testing Service’s End of Year Algebra Test.  The publisher of the SAT-9 reports that the reading portion of the SAT-9 for first graders takes 80 minutes to administer, and the reading portion for fourth graders and the math portions for sixth graders takes 60 minutes to administer.  If a school administers the SAT-9, the study will use the scores that students received on the school-administered test.  The TOWRE is brief, only about 10 minutes to administer, and the ETS Algebra Test is about 80 minutes long.  

In choosing the reading and math tests, the study team reviewed tests in each subject area and consulted with the study’s Technical Working Group (TWG), which is listed in Section A.8.b.  The discussions considered five aspects of tests:  (1) validity, (2) reliability, (3) sub-topic coverage in each subject, (4) ability to accurately measure achievement gains, and (5) length of test.  The SAT-9 was well-regarded in the five areas, and, because the SAT-9 is well-known to both policy makers and school practitioners, using it will provide useful information for policy considerations about technology.  

The review of available tests and recommendations of the TWG suggested complementing the SAT-9 with a reading test for first graders.  For this purpose, the study team has identified the Test of Word Reading Efficiency (TOWRE).  The TOWRE is an nationally-normed, individually-administered measure of word reading accuracy and fluency.  One of its two subtests assesses the number of real printed words a child can identify within 45 seconds, and the other subtest assesses the number of pronounceable printed nonwords a child can decode within 45 seconds.  The TOWRE is an efficient way to assess two skills that are critical in developing overall reading ability: the ability to accurately recognize familiar words as whole units or “sight words” and the ability to “sound out” words quickly.

To better understand the impacts of the technology products on algebra skills, the study has identified the Algebra End-of-Course Assessment developed by the Educational Testing Service (ETS Algebra Test).
  The test assesses skills on Algebra established by the National Council of Teachers of Mathematics (NCTM).  The assessment is presented in two sections each of which consists of 25 multiple-choice items, for a total test administration time of 80 minutes.  Each item is classified and reported by the four parts of the NCTM algebra standard.  To provide a baseline score, the study identified the Iowa Algebra Aptitude Test, which is a nationally normed test used to assess student readiness for algebra.  The test is about 50 minutes long (a typical class period) and can be scored locally.  

The study also will collect and analyze scores for tests that districts administer to their students and which will be available on school records (depending on how much time elapses before districts post scores to records).  Exactly which test scores will be obtained this way is not known at this time because negotiations with districts to participate in the study are ongoing.    The study will use the “effect size” metric to compare impacts based on scores from locally administered tests and scores from the SAT-9 and study-administered tests.
  Using other tests will enable the study to assess the robustness of its findings and also to present impacts for tests that local school districts may find more useful as a gauge of their students’ progress.  However, the variation of local tests is an important reason for the study to administer a general test such as the SAT-9, which will enable the study to make consistent statements about product effects across districts (and grade levels, to some extent).  

The study also will observe two classroom instructional activities.  Each treatment and control classroom will be visited three times during the 2004-2005 school year, and twice during the 2005-2006 school year.  During the first school year, visits will occur in the fall, winter, and spring.  In the second school year, visits will occur in the fall and spring.  Classroom observations will be the basis for contrasting teaching practices and student activities in the treatment and control classrooms, and to assess whether technology products are being used in the way developers intended.  Appendix B includes protocols for the classroom observations.  

2.
Purposes and Uses of the Data

The data collected for the study will serve four purposes:

· Measure the impacts of the technology products.  Impacts will be measured using the scores that students received on the achievement tests and student outcomes constructed from school records, including attendance, promotion to the next grade, and school-administered achievement tests.

· Interpret impacts.  Impacts will be interpreted using data collected through the teacher survey, classroom observations, and teacher interviews.

· Assess the fidelity of implementation.  Classroom observations and data collected by the technology products will be used to determine whether the technology products are being used in the treatment classrooms in the way intended by the developers.

· Explore the conditions and practices related to technology’s effectiveness.  Information collected during the classroom observations will enable the study to estimate relationships between impacts and conditions and practices.  

The technology companies participating in the study will receive the data for their product(s), which will enable them to conduct analyses of its effectiveness, and, on request, the study will brief participating school districts on the findings.  Also, the data collected for the study also will be used to create a public-use data file.  This file will serve as a valuable resource for future research on education technology that others may wish to pursue.

3.
Use of Technology to Reduce Burden

The data collection plan was designed to obtain reliable information in an efficient way that minimizes respondent burden.  Consistent with that goal, information will be gathered from existing data sources, where feasible.  Existing data sources will include school records and test scores for locally-administered tests.  This information will be obtained in electronic form (computer files) if a school prefers this method.  If it is too burdensome or not possible for a school to provide this information in electronic form, schools will be asked to provide copies of the relevant information that will be coded by the study team.

Teacher surveys will be mailed to teachers and teacher interviews will be conducted during visits to the schools.  We considered other ways of administering the teacher survey, such as a computer automated telephone interview (CATI) or a web-based survey.  However, because the study will survey fewer than 500 teachers, the costs of developing a computer-assisted survey outweigh the benefits.  Teachers also may find a mail questionnaire to be less burdensome because a computer-assisted interview would typically need to be conducted when teachers are at home (access to telephones in schools is uneven).

Teacher interviews will be conducted in-person because some of the questions will relate to aspects of classroom operations that the interviewer will have just observed.  

4.
Efforts to Avoid Duplication

No equivalent sources of data exist for the study.  If school districts already administer any of the tests the study plans to administer, especially the SAT-9, the study will use these scores to the maximum extent and avoid duplication of effort.  

5.
Methods to Minimize Burden on Small Entities

The primary entities for the study are schools and classrooms.  Burden is minimized for all respondents by requesting only the minimum data required to meet the study’s objectives.  The data requirements were determined by careful consideration of the information needed to meet the study’s objective, and these requirements were reviewed by the study’s TWG.  

6.
Consequences of Not Collecting Data

The data are essential for meeting the Congressional mandate for the study.  

7.
Special Circumstances

There are no special circumstances associated with this data collection.

8. Federal Register Announcement and Consultation

a. Federal Register Announcement

The public comment period notices are attached.

b. Consultations Outside the Agency

During preparation of the data collection plan for this evaluation, input was sought from the study’s Technical Work Group (TWG).  The TWG includes a number of the nation’s leading researchers in areas that are relevant to the study:

· Jere Brophy, Michigan State University

· Thomas Cook, Northwestern University

· John Cooney, University of Northern Colorado

· Michael Kamil, Stanford University

· Christopher Lonigan, Florida State University

· Gary Phillips, American Institutes for Research

· Steven Ross, University of Memphis

The study team also will consult with the TWG throughout the study on other issues that would benefit from their input.

The study team has also consulted with the Director of the Office of Educational Technology in the Department of Education.

c. Unresolved Issues

None.

9.
Payments or Gifts

The study is not planning to pay or give gifts to respondents.  The study will compensate districts and schools as subcontractors to support data collection from district and school sources.

The study has budgeted $7,000 for each district for each of the two years of the study, to compensate for the costs of supporting the study’s data collection.

The $7,000 payment to districts is a reimbursement for data collection activities that districts will undertake on behalf of the study.   The data collection activities include gaining access and programming data extracts for student records in district offices, and also gaining access in schools to local records, providing support in setting up classroom observations by the study team, supporting efforts by field data collectors to administer standardized tests in the fall and spring, and collecting forwarding information for students who have moved from schools but who are still taking tests as part of the study’s data collection effort.   

On average the study is operating in three schools in each participating district, so the funds are split four ways, amounting to about $1,750 for each of the four units.  The study determined the amount by assuming a clerical staff member paid at $30 an hour (loaded through fringe benefits) will spend about 6 hours a month for 10 months on various activities related to the study.

10.
Assurances of Confidentiality

MPR will follow procedures for ensuring and maintaining confidentiality, consistent with the Privacy Act.  Data will be presented only in aggregate statistical form and individuals and institutions will not be identified.  A statement to this effect is included on both the parental permission form and the teacher agreement form (see Attachments) and will also be posted on the study’s website.  The teacher questionnaire will include a reminder about confidentiality protection in compliance with the legislation (P.L., 103-382).  When data are collected through in-person interviews, respondents will be reminded about the confidentiality protections and their right to refuse to answer questions.  All data collectors and interviewers will be knowledgeable about confidentiality procedures, and if necessary, be prepared to describe them in full detail and answer any related questions raised by respondents.

MPR confidentiality practices include:

· Requiring all employees at MPR to sign a confidentiality pledge that emphasizes the importance of confidentiality and describes their obligations.  

· Limiting access to sample selection data to study team members who have direct responsibility for maintaining sample locating information.  Data are destroyed when the study ends unless the contract calls for a storage period.  

· Maintaining identifying information on separate forms and files, which are linked only by sample identification number.  

· Limiting access to the file linking sample identification numbers with the participants’ identification and contact information to individuals who need to know this information.

· Strictly limiting access to the hard copy and shredding them when the study concludes.

· Protecting computer data files with passwords and limiting access to specific users.

11.
Additional Justification for Sensitive Questions

None of the forms used in the data collection contain items considered to be of a sensitive nature.  

12.
Estimates of Hour Burden

The total estimated reporting time burden for respondents is 46,760 hours, including 160 hours for the teacher survey, 1,440 hours for teacher interviews, 44,000 hours for testing each of the two student cohorts, and 960 hours for collecting school records (Table 2).  Classroom observations are not included in the burden estimate because the study team will carry out the activity.

As described in section B.2, the study will include about 40 districts and 120 schools, with an average of about 4 teachers in each school (a total of 480 teachers).  Assuming the average class contains 20 students, the two student cohorts each will include about 9,600 students, for a combined sample of 19,200 students.  The goal of the study is to include an equal number of districts, schools, and students in each of the technology product groups.  Since there are 4 technology product groups, each product group will contain about 10 districts, 30 schools, and 2,400 students in each cohort.

TABLE 2

ESTIMATES OF HOUR BURDEN

	Instrument
	Respondents
	Time Per Administration (hours)
	Number of Administrations
	Total Time (hours)

	Teacher survey 
	480 teachers
	.33
	1
	160 

	Teacher interviews
	480 teachers
	.75
	4
	1,440 

	2004-2005 cohort 
	
	
	
	

	
1st graders
	
	
	
	

	

SAT-9, Reading
	2,400 students
	1.33
	2
	6,400 

	

TOWRE
	2,400 students
	.17
	2
	800

	
4th graders
	
	
	
	

	

SAT-9, Reading
	2,400 students
	1
	2
	4,800 

	
6th graders
	
	
	
	

	

SAT-9, Math
	2,400 students
	1 
	2
	4,800 

	
9th graders
	
	
	
	

	

Pre-test
	2,400 students
	.83
	1
	2,000 

	

Post-test
	2,400 students
	1.33
	1
	3,200 

	2005-2006 cohort 
	
	
	
	

	
1st graders
	
	
	
	

	

SAT-9, Reading
	2,400 students
	1.33
	2
	6,400 

	

TOWRE
	2,400 students
	.17
	2
	800 

	
4th graders
	
	
	
	

	

SAT-9, Reading
	2,400 students
	1
	2
	4,800 

	
6th graders
	
	
	
	

	

SAT-9, Math
	2,400 students
	1
	2
	4,800 

	
9th graders
	
	
	
	

	

Pre-test
	2,400 students
	.83
	1
	2,000 

	

Post-test
	2,400 students
	1.33
	1
	3,200 

	2004-2005 cohort school records collection
	120 schools
	4 
	1
	480 

	2005-2006 cohort school records collection
	120 schools
	4 
	1
	480 

	Total
	
	
	
	46,560 


13.
Estimates of Cost Burden to Respondents

There is no direct cost to individual participants or startup costs for this collection.  

14.
Estimates of Annual Costs to the Federal Government

The estimated average annual cost of the data collection effort over the three years of data collection and analysis is $3,049,019.  The total estimated cost to the federal government for the data collection effort to support the Evaluation of the Effectiveness of Educational Technology Interventions is $9,147,057.  The cost includes:

1. Designing data collection instruments and protocols, $333,314

2. Reimbursement to districts for data collection activities, $560,000 

3. Observing classrooms, $4,024,600

4. Assessing student achievement, $3,062,500

5. Analyzing the data and preparing reports, $1,166,643  

15.
Reasons for Program Changes or Adjustments

This is a new study.

16.
Plans for Tabulation and Publication of Results

a. Tabulation Plans

The main purpose of the data is to answer the two questions specified in the portion of the NCLB legislation that calls for the study:

1. Is education technology effective at increasing student academic achievement?

2. Which conditions and practices are related to technology’s effectiveness?

Because the study is using an experimental design, the estimated effects of the selected technology products—the answer to the first question above—can be estimated as the difference in average achievement of students in classrooms that used one of the technology products, and students in classrooms that did not.  The estimate will be based on regression models that adjust for baseline differences between treatment and control students (such as baseline test scores) that may remain after random assignment.  Adjusting for baseline differences between treatment and control students also may help to increase the statistical precision of the impact estimates.

Table 3 presents a template for how the study will present its findings.  In the table, results are presented for each of the four product groups of technology products.  For example, the column for the early reading product group in the table will report differences in average reading test scores, attendance rates, and promotion rates of students in classrooms that used one of the early reading technology products, and students in classrooms that did not.

TABLE 3

IMPACTS OF TECHNOLOGY PRODUCTS INCLUDED IN THE STUDY

	
	Type of Technology Product

	
	Early Reading (1st Grade)
	Reading Comprehension (4th Grade)
	Math/Pre-Algebra 

(6th Grade)
	Algebra 

(9th Grade)

	Academic Achievement
	
	
	
	

	
Reading test score
	
	
	—
	—

	
Math test score
	—
	—
	
	

	Other Student Outcomes
	
	
	
	

	
Attendance
	
	
	
	

	
Promotion to next grade 
	
	
	
	


—
not applicable.

The method for estimating impacts described above also will be used to estimate impacts for subgroups of students defined by baseline characteristics.  Because the study will collect only some student data items (the study is not administering a student or parent survey), the number of subgroups that can defined based on student characteristics will be based on the baseline achievement test and items from school records.  For example, student subgroups can be defined according to baseline test scores (low, medium, high), previous school year attendance, and whether students previously had been retained.  Impacts for student subgroups defined by teacher and school characteristics can also be examined.  For example, impacts for students in urban, suburban, and rural schools can be examined.  Table 4 presents a template of how the study will present findings for a subgroup of students—that is, those with low baseline achievement.

TABLE 4

IMPACTS OF TECHNOLOGY PRODUCTS INCLUDED IN THE STUDY,

FOR STUDENTS WITH LOW BASELINE ACHIEVEMENT

	
	Type of Technology Product

	
	Early Reading (1st Grade)
	Reading Comprehension (4th Grade)
	Math/Pre-Algebra 

(6th Grade)
	Algebra 

(9th Grade)

	Academic Achievement
	
	
	
	

	
Reading test score
	
	
	—
	—

	
Math test score
	—
	—
	
	

	Other Student Outcomes
	
	
	
	

	
Attendance
	
	
	
	

	
Promotion to next grade 
	
	
	
	


NOTE:
Students with low baseline achievement include those who scored in the lowest third of the full sample’s test score distribution.

—
not applicable.

Understanding the conditions and practices that are related to technology’s effectiveness—the answer to the second question above—will be based on correlational analyses.  Because random assignment will occur at the classroom level, the evaluation design yields measures of technology’s impacts for each of the schools in the study.  The importance of school-level conditions and practices will be explored by examining the relationship between school-level impacts and measures of school-level factors.

At least two types of correlational analyses can be used to explore the importance of conditions and practices.  The first, less formal approach blocks schools according to indicator variables for the presence or level of a condition or practice.  The different levels of impacts are then compared for the different blocks defined by the condition or practice.  For example, schools that have used technology for years could be one block and schools that only recently have begun using technology could be another block.  The difference in technology’s impacts in the two blocks provides an indication of whether a school’s experience using technology affects the magnitude of technology’s impact

The second, more formal approach uses hierarchical linear modeling (HLM).  This approach estimates statistical relationships between impacts and each condition or practice, while adjusting for the relationship between impacts and other conditions and practices.  For example, whether teachers received adequate training on the technology products, and whether teachers integrate technology into their curriculum, may both be related to impacts.  Moreover, adequacy of teacher training may be related to the extent of technology integration.  Therefore, understanding the independent relationship between impacts and, for example, extent of technology integration requires adjusting for adequacy of teacher training.  The HLM approach provides estimates of these relationships.

b. Publication Plans

The study will prepare two reports. The first report—due to Congress in April 2006—will present impacts of the technology products for the study’s first cohort of students.  The second report—due in May 2007—will present impacts of the products for the second cohort of students.  

17.
Approval to Not Display the OMB Expiration Date

The study will display the OMB expiration date.  

18.
Explanation of Exceptions

No exceptions to the certification statement are being sought.

B.
Collection of Information Employing Statistical Methods

1.
Respondent Universe and Sampling Methods

Districts and schools are being identified for their suitability to implement the technology products rather than through a formal sampling selection.  Generally, the schools that are being identified serve large numbers of low-achieving students or students in poverty.  Schools must have the infrastructure to support a technology product, and must be able to support the random assignment of teachers to use the technology product or not. Geographic representation and urban or rural location is a factor in identifying schools but not determining ones.  

2.
Statistical Methods for Sample Selection and Degree of Accuracy Needed

Teachers will be sampled for the study by asking them to volunteer to implement the technology product and then randomly assigning volunteering teachers to the treatment or control group.  Students in classrooms of treatment (control) teachers become treatment (control) students.  The random assignment will be balanced if an even number of teachers volunteer (for example, if 4 teachers volunteer, two will be assigned to the treatment) and will be unbalanced toward the treatment if an odd number of teachers volunteer (for example, if 5 teachers volunteer, three will be assigned to the treatment).  

The study’s design enables it to detect effect sizes of about 0.20 or greater for each product group, at conventional power levels.  Two main factors underlie the effect size estimate.  First, the study plans to have about 120 classrooms being randomly assigned in each product group, with 20 students in each classroom.  The study’s design report calculated minimum detectable effect sizes using data from the Longitudinal Evaluation of School Change and Performance.  Figure 1, which is reproduced from the design report, shows the relationship between detectable effect sizes and the number of classrooms in each product group. The “cluster correlation” is the degree to which test scores for students in the same classrooms are correlated (usually because students share similar characteristics).  Larger cluster correlations create more variance for the impact estimator.  The figure shows a 15 percent cluster correlation for math scores and a 10 percent cluster correlation for reading scores.  At these levels, 120 classrooms yields minimum detectable effect sizes of about 0.15 for reading and about 0.20 for math.  

The target effect size is reasonable based on a review of small-scale studies (Murphy et al. 2002) and findings from large-scale studies such as the Tennessee STAR experiment, which measured the effects of reducing class size and found a 0.20 effect size.

Figure 1

Classrooms Needed to Achieve Minimum Effect Sizes

Source: Agodini et al. 2003

3.
Methods to Maximize Response Rates

The study has planned to achieve a response rate of 90 percent on the teacher survey.  The target response rate is based on Mathematica’s experience in conducting other surveys with teachers.  To ensure a high response rate, telephone follow-up calls will be made to teachers that have not responded within a reasonable amount of time.

The study plans to interview 95 percent of teachers during the first-year site visits and about 92 percent during the second-year visits.  These high response rates are expected because teacher interviews will be conducted during site visits, and any teachers who are absent during visits will be followed up by telephone.  The second-year response is expected to be lower based on our experience with teacher attrition.  

The study plans to test 85 percent of students or more at baseline and 80 percent or more at follow-up.  Some students will transfer out of the school district during the course of the school year and not be available for testing at follow-up due to long distances or inability to locate them.  For students who are absent on the day of testing, test administrators will schedule one or two make-up testing sessions.  If necessary and if allowed by parents, the study also will attempt to administer make-up tests in a student’s homes but we do not anticipate that many students will be tested in home.

4.
Pilot Testing

Data collection instruments for the study drew heavily on surveys, protocols, and student testing approaches that have been used successfully on previous studies.  Most of the survey questions have had prior OMB approval and have been administered to many respondents already.  

The teacher survey was pre-tested with nine respondents to identify problems respondents might have in providing the requested information.  Responses on the survey were collected from teachers by mail or fax, and the study team debriefed respondents over the telephone.  The teacher interview protocol was pre-tested at two schools with a total of three teachers.   Comments on the interview were obtained from teachers at the time of the interview.  The results of the pre-tests were used to revise and improve the instruments.  While no issues or concerns (other than editorial) were identified during the pretests, they provided time estimates for the survey administration and teacher interviews on which burden estimates have been based.

5.
Individuals Consulted on the Statistical Aspects of the Design

The TWG members listed in section A.8.b. were consulted on the statistical aspects of the evaluation design for this study.

From No Child Left Behind (P.L. 107-110)


SEC. 2421. NATIONAL ACTIVITIES.


STUDY- Using funds made available under section 2404(b)(2), the Secretary — 





(1) shall conduct an independent, long-term study, utilizing scientifically based research methods and control groups or control conditions — 





on the conditions and practices under which educational technology is effective in increasing student academic achievement; and





on the conditions and practices that increase the ability of teachers to integrate technology effectively into curricula and instruction, that enhance the learning environment and opportunities, and that increase student academic achievement, including technology literacy;





(2) shall establish an independent review panel to advise the Secretary on methodological and other issues that arise in conducting the long-term study;





(3) shall consult with other interested Federal departments or agencies, State and local educational practitioners and policymakers (including teachers, principals, and superintendents), and experts in technology, regarding the study; and





(4) shall submit to Congress interim reports, when appropriate, and a final report, to be submitted not later than April 1, 2006, on the findings of the study.











Recommendations for a National Study of the Effectiveness of Educational Technology








Recommendation 1:  Examine technology applications designed to support teaching and learning.


Recommendation 2:  Use a public submission process to identify technology applications to study.


Recommendation 3:  Use experimental designs to measure effects.


Recommendation 4: Study the effects of technology applications for schools or teachers that do not currently use the applications but are interested in using them.


Recommendation 5: Design the study to detect “moderate” to “large” effects of technology applications.


Recommendation 6:  Study the effects of technology applications for students in the primary and secondary grade levels (K-12).


Recommendation 7:  Study the effects of technology applications for schools that receive Title I funds.


Recommendation 8:  Study the effects of technology applications on student academic achievement as measured by commonly used standardized tests, and collect data on other academic indicators to provide a fuller picture.


Recommendation 9:  Study the effects of technology applications that support instruction in reading and math.





Source: Excerpted from Agodini et al., The Effectiveness Of Educational  Technology: Issues and Recommendations for the National Study, May 2003, � HYPERLINK "http://www.ed.gov/about/offices/list/os/technology/issues.doc" ��http://www.ed.gov/about/offices/list/os/technology/issues.doc�.








� EMBED Excel.Chart.8 \s ���








�Digest of Education Statistics, 2003, table 428.   


�Market Data Retrieval, � HYPERLINK "http://www.schooldata.com/mdrtechhilites.asp" ��http://www.schooldata.com/mdrtechhilites.asp�.  


�President’s Council of Advisors on Science and Technology, Report to the President on the Use of Technology to Strengthen K-12 Education in the United States, March 1997, � HYPERLINK "http://www.ostp.gov/PCAST/k-12ed.htm" ��http://www.ostp.gov/PCAST/k-12ed.htm�. 


�Murphy, Robert F., et al.  “E-DESK:  A Review of Recent Evidence on the Effectiveness of Discrete Educational Software.”  Palo Alto, CA:  SRI International, April 2002.


�The SAT-9 was considered for algebra but only a few items on the math battery relate directly to algebra (about 6 out of 48 items), and the study team decided that a test that was more responsive to instruction in algebra was more suited to the study.  


�The effect size is the impact (such as differences in the average test score in treatment and control classrooms) divided by the standard deviation of scores. 
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