
DATA SHARE AND USE AGREEMENT 

between 

ILLINOIS STATE BOARD OF EDUCATION 

and 

THE CENTER FOR RESEARCH ON EDUCATION OUTCOMES (CREDO) 

This Data Share and Use Agreement (hereinafter "Agreement") is hereby made and entered into 
by and between the Illinois State Board of Education ("ISBE) and The Board of Trustees of The 
Leland Stanford Junior University for CREDO (the "Recipient") (each a "Party" and collectively 
"the Parties"). 

ISBE owns and maintains information, including individually identifiable information, on 
students, including prior Illinois students ("Student Data"); teachers, including teacher 
certification and service record data ("Teacher Data"); programs; schools or institutions; and 
districts (collectively "Confidential Data") necessary for required federal reporting and to 
audit and evaluate education programs and to perform studies for, or on behalf of, public 
elementary and secondary schools, all in a manner consistent with the Family Educational 
Rights and Privacy Act (20 U.S.C. 5 1232g) ("FERPA"), the Illinois School Students 
Records Act (1 05 ILCS 10/1, et seq.) ("ISSRA"), and other applicable laws. 

2. The term "individually identifiable information" means information that is identifiable to a 
particular individual, program, classroom, school, institution or district, including but not 
limited to the following: (a) a first and last name; (b) a home or other physical address, 
including street name and name of a city, town, or county; (c) an e-mail address; (d) a 
telephone number; (e) a social security, employer identification, or student identification 
number; (f) test scores; or (g) clinical information, including any questionnaires, notes, or 
other documentation. 

3. ISBE is authorized by law to secure, compile, catalog, publish and preserve information and 
data relative to the public school system of Illinois, making such comparison as will assist the 
General Assembly in determining the priorities of educational programs to be of value to the 
public school system of Illinois and of other states (105 ILCS 512-3.31). 



4. ISBE is the state agency in Illinois responsible for educational policies and guidelines for 
public schools, pre-school through grade 12, and Vocational Education in Illinois and is 
responsible for analyzing the present and future aims, needs and requirements of education in 
Illinois (105 ILCS 5/1A-4 (C)). 

5. Recipient is a leading independent voice in the discussion of how to improve education in 
America, with an emphasis on rigorous program and policy analysis as the means of 
informing and improving education decision making 

6. Recipient will engage in research and evaluation of the Confidential Data as ISBE's 
authorized representative. This research and evaluation, as more fully set forth in Exhibit A, 
the Specifications for Shared Data and Use ("Specifications"), attached hereto, will evaluate 
the impact of charter school attendance on student academic progress and emerging policy 
issues that affect both the traditional public school and charter school sectors, as defined in 
Section A. of the Specifications, ("Research Project"). 

7. Federal law allows the release of educational records or personally identifiable information 
of students without the consent of students or parents ("individually identifiable student 
information"), so long as the disclosure is to authorized representatives of state educational 
authorities for purposes of audit or evaluation of state supported education programs, or to 
organizations or individuals conducting studies for, or on behalf of, educational agencies or 
institutions for the purpose of improving instruction; so long as the studies are conducted in 
such a manner that they do not allow for the personal identification of students and parents 
by persons other than representatives of such organizations who have been determined by the 
state educational authority to have legitimate interests in the information and who are under 
the direct control of the state educational authority; and the information is destroyed when no 
longer needed for the purpose for which the study was conducted, 20 U.S.C. 5 
1232g(b)(l)(C)(i)(III) and (b)(l )(F) and 34 C.F.R. 5 99.3 1 (a)(l)(i)(B). $ 99.3 1 (a)(3)(iv) and 
(a)(6)(i) and (a)(6)(ii). 

8. The Parties wish to enter into this Agreement in order to: 

A. Establish Recipient as ISBE's authorized representative for purposes of Recipient 
providing ISBE with research, analysis, audit and/or evaluation of the State's educational 
system for the improvement of educational instruction; 

B. Establish the necessary data sharing arrangements between the Parties to provide data 
necessary to conduct research, analysis, and evaluation; 



C. Facilitate the audit or evaluation of education programs for, or on behalf of, ISBE in a 
manner permitted by FERPA: ISSRA, and other applicable law ("Audit or Evaluation"); 
and 

D. Facilitate the performance of studies for, or on behalf of, ISBE in a manner permitted by 
FERPA, ISSRA, and other applicable law ("Research"). 

1. ISBE hereby designates and recognizes Recipient as its authorized representative for 
purposes of Research, Audit and Evaluation related to the impact of Illinois charter schools 
on student learning compared to matched students from traditional public schools in Illinois. 
In addition, Recipient will include Illinois in a multi-state study of charter school 
performance that will produce a pooled assessment of the impact of charter schools on 
student achievement and growth as well as state-by-state comparisons. 

2. ISBE agrees to share with Recipient the ISBE data set forth in the Specifications solely for 
the limited purposes and extent as specified in Exhibit A. Recipient agrees to use the 
Confidential Data for the Research Project only as authorized pursuant to this Agreement. 
Any act by Recipient that involves a use beyond that set forth herein shall be deemed in its 
entirety to be a prohibited use of the Confidential Data. 

3. Recipient will securely store and maintain the Confidential Data at Stanford University in 
room 114 of the Lou Henry Hoover Building and at Texas Schools Project in room 2.504 of 
the Waterview Science and Technology Center, in accordance with the terms and conditions 
set forth in Exhibit E ("Data Security Plan"), attached hereto. 

4. All officials and employees authorized to request, receive and obtain information, including 
the Confidential Data, from Recipient under this Agreement are identified in Exhibit A, 
Attachment 1. Any further disclosure to officials and employees identified by Recipient that 
will have access to information as provided under this Agreement shall be documented 
through completion of a form meeting the requirements of Exhibit C ("Form for Amendment 
of Exhibit A, Attachment 1") and an executed copy(ies) of Exhibit E, Attachment 1 
("Security Pledge for the Use of Confidential Data"). No disclosure of information provided 
under this Agreement shall be permitted until a form meeting the requirements of Exhibit C 
and an executed Security Pledge for the Use of Confidential Data is received and approved 
by ISBE. 



All contractors, subcontractors, or agents authorized to request, receive or obtain 
information, including Confidential Data, from Recipient under this Agreement are identified 
in Exhibit A, Attachment 2. Any further disclosure to contractors, subcontractors, and agents 
identified by Recipient that will have access to information as provided under this Agreement 
shall be documented through completion of a form meeting the requirements of Exhibit D 
("Form for Amendment of Exhibit A, Attachment 2") and an executed copy(ies) of Exhibit 
E, Attachment 1 ("Security Pledge for the Use of Confidential Data"). No disclosure of 
information provided under this Agreement shall be permitted until a form meeting the 
requirements of Exhibit D and an executed Security Pledge for the Use of Confidential Data 
is received and approved by ISBE. 

6. Recipient agrees that it is ultimately responsible for ensuring that any third-party, including 
any employee, contractor, subcontractor, or agent of Recipient, operates in accordance with 
the terms and conditions of this Agreement. 

7. Recipient is responsible for ensuring that any third party acquirer of ISBE Confidential Data, 
employed by, under contract to or working in collaboration with Recipient, operate within 
the terms of this Agreement; not retain any Confidential Data permanently, but is required to 
return any Confidential Data to ISBE upon request, or to Recipient within 10 days of 
Recipient's request, andlor upon completion of the work or termination, cancellation or 
expiration of this Agreement. ISBE may request that the Confidential Data be permanently 
destroyed and that written certification of destruction be sent to ISBE. 

8. ISBE makes no representations or warranties, express or implied, with respect to the 
Confidential Data. ISBE shall not be liable to the Recipient for amounts representing the loss 
of profits, loss of business or indirect, consequential or punitive damages in connection with 
the provision or use of Confidential Data under this Agreement. 

9. The individuals signing below on behalf of ISBE represent that, with respect to any 
agreement between any third-party and the Recipient, ISBE's signatures attached hereto are 
intended solely as an acknowledgement of the separate data agreements with the third-party 
and do not suggest or imply acceptance of the terms and conditions of any agreements 
between the Recipient and the third-party, nor constitute an endorsement or approval of any 
such agreements by the State of Illinois. 

1. Restrictions on Recipient. The data access, use, and security restrictions set forth in this 
Section shall apply to the receipt, use, disclosure, and maintenance of Confidential Data by 
Recipient. Recipient agrees to the following: 



A. Confidential Data may only be used for the purpose or purposes authorized pursuant to 
this Agreement. 

B. Recipient will comply with all applicable laws, materials, regulations and all other State 
and Federal requirements with respect to the protection of privacy, security and 
dissemination of the shared data. 

Recipient will comply with the relevant requirements of FERPA (20 U.S.C. fj 12328) and 
ISSRA (105 ILCS 10/1 er seq.), regarding the confidentiality of Student Data, and 
specifically "education records" as defined in FERPA and "school student records" as 
defined in ISSRA. Any use of information contained in student education records to be 
released must be approved by ISBE. To protect the confidentiality of student education 
records, Recipient will limit access to student education records to those employees who 
reasonably need access to them in order to perform their responsibilities under this 
Agreement. 

D. Recipient will follow ISBE's confidentiality requirements for all ISBE data, pursuant to 
the Data Processing Confidentiality Act (30 ILCS 58510.01 et seq.). Information 
obtained from any individual shall comply with the following terms and conditions, 
which include, but are not limited to: 

Be confidential; 
Not be published or open to public inspection; 
Not be used directly in any court in any pending action or proceeding; and 
Not be admissible in evidence in any action or proceeding. 

All records and other information maintained by ISBE regarding any person are 
confidential and shall be protected from unauthorized use andor disclosure under this 
Agreement. Any dissemination or use of the Confidential Data for other than the primary 
purpose of this Agreement without the express written authority of ISBE is specifically 
prohibited. Confidential Data released under this Agreement are solely for the use of 
Recipient and are to be used only for the specific purposes as described in the 
Specifications. 

E. In the event that any Confidential Data is required to be disclosed in response to a valid 
order of a court of competent jurisdiction or other governmental body of the United 
States or any political subdivisions thereof, Recipient shall first (a) notify ISBE of the 
order and provide a complete copy of such order to ISBE and (b) permit ISBE to seek an 
appropriate protective order. Recipient shall fully cooperate with ISBE if ISBE wishes to 
apply to such court for a protective order. Recipient shall only disclose the Confidential 
Data to the extent necessary and for the purposes of the court or other governmental 
body. Furthermore, Recipient must comply with the notice requirements of FERPA (34 



C.F.R. $ 99.3l(a)(9)(ii) when and if it is required to disclose any Student Data in 
accordance with a lawfUlly issued subpoena or court order. 34 C.F.R. 5 99.33(b)(2). 

F. Nothing in this Agreement may be construed to allow Recipient to maintain, use, 
disclose, or share the Confidential Data in a manner not allowed by state or federal law or 
regulation, including but not limited to FERPA (20 U.S.C. 5 12328) and ISSRA (105 
ILCS 1 Of 1, et seq.). 

G. Recipient will not share Confidential Data with anyone, except those employees and 
contractors, subcontractors and agents of Recipient as identified in Exhibit A, 
Attachments 1 and 2, as may be amended from time to time in accordance with the terms 
and conditions of this Agreement. Recipient will instruct all persons having access to 
Confidential Data on the use and confidentiality restrictions set forth in this Agreement 
and sanctions for unauthorized disclosure and shall require all employees, contractors, 
subcontractors, or agents of any kind to comply with all applicable provisions of FERPA 
and other state and federal laws with respect to the Confidential Data. Recipient shall 
provide executed copies of Exhibit E, Attachment 1 ("Security Pledge for the Use of 
Confidential Data") for each such person and upon ISBE's request, shall produce a 
written acknowledgement from all such persons verifling that the instruction required 
under this Section has occurred. 

H. Recipient will not disclose any individually identifiable information or Confidential Data 
under this Agreement in a manner which could identify an individual student, person, 
program, school, institution, or district except as authorized by ISBE and applicable law. 
Disclosure includes, without limitation, disclosure of information, research, or analysis in 
a manner that permits the personal identification of parents and students, as such terms 
are defined in the FERPA regulations (34 C.F.R Part 99), or individual identification of a 
person, program, school, institution, or district; and includes, de-identified or aggregate 
data in cell sizes of less than ten (10) for each category or subcategory of data, and de- 
identified or aggregate data in cell sizes of more than ten (10) for each category or 
subcategory that, when disaggregated could lead to indirect disclosure through the 
disclosure, through the cumulative effects of disclosures, or when combined with other 
data element(s) in the public domain. 

I. Recipient may not re-disclose Student Data to any other person or entity unless permitted 
by law and approved in advance under an amendment to this Agreement and, if required 
by law, the written consent of the parent or student if such student may consent to 
disclosure under FERPA. Re-disclosure of Student Data includes, without limitation, 
disclosure of information, research, or analysis in a manner that permits the personal 
identification of parents and students, as such terms are defined in the FERPA regulations 
(34 C.F.R. Part 99); and includes, de-identified or aggregate data in cell sizes of less than 
ten (10) for each category or subcategory of data, and de-identified or aggregate data in 
cell sizes of more than ten (I 0) for each category or subcategory that, when disaggregated 
could lead to indirect disclosure through the disclosure, through the cumulative effects of 
disclosures, or when combined with other data element(s) in the public domain. 



Recipient certifies that it has the capacity to restrict access to the Confidential Data and 
maintain the security of electronic information, as more l l l y  set forth in Exhibit E ("Data 
Security Plan"). Recipient shall develop, implement, maintain and use appropriate 
administrative. technical and physical security measures to preserve the confidentiality, 
integrity and availability of all electronically maintained or transmitted Confidential Data 
received from, or on behalf of, ISBE. Recipient acknowledges that the use of unsecured 
telecommunications, including the Internet, to transmit individually identifiable or 
deducible information derived from the Confidential Data specified in Exhibit A is 
strictly prohibited. Recipient agrees that all data transmissions will be encrypted and 
provided through a secure FTP site. These measures will be extended by contract to all 
employees, contractors, subcontractors, or agents that will receive Confidential Data 
provided by this Agreement and used by Recipient. 

K. Recipient will not provide any of the Confidential Data obtained pursuant to this 
Agreement to any party ineligible to receive data protected by FERPA or prohibited fiom 
receiving data from any entity by virtue of a finding under subsections 99.67(c), (d) or (e) 
of Title 34 of the Code of Federal Regulations. 34 C.F.R. 5 99.67 (c), (d) and (e). 

Recipient agrees to hl ly report to ISBE within one day of discovery any infraction of the 
confidentiality provisions and any use or disclosure of Confidential Data not authorized 
by this Agreement or in writing by ISBE. Recipient's report shall identify: (i) the nature 
of the unauthorized use or disclosure; (ii) the Confidential Data used or disclosed; (iii) 
who made the unauthorized use andlor received the unauthorized disclosure; (iv) what 
Recipient has done or shall do to mitigate any deleterious effect of the unauthorized use 
or disclosure; and (v) what corrective action Recipient has taken or shall take to prevent 
future similar unauthorized use and/or disclosure. Recipient shall provide such other 
information, including a written report, as reasonably requested by ISBE. 

M. Recipient agrees that Confidential Data shall not be archived or sent to a records center 
and shall not be retained for any period longer than the earlier of: (i) the expiration of the 
Term of this Agreement or (ii) the completion of the Research Project (the "Completion 
Date "). 

N. Recipient agrees to secure any and all data received pursuant to this Agreement and 
agrees to establish, secure and retain records of access and use of all Confidential Data 
received pursuant to this Agreement. Recipient agrees to allow ISBE on-site inspection 
and access to all relevant data files and servers to verify data security and usage, as well 
as audit access, throughout the Term of this Agreement and for a period of three (3) years 
following the Completion Date, whichever is longer. The three (3) year period shall be 
extended for the duration of any audit in progress during the Term. No fees shall be 
assessed for such access, audit, or review, and Recipient agrees to cooperate with ISBE's 
efforts to verify data security and usage. 

0. Recipient must create and maintain a record of any disclosure of Confidential Data made 
to any other person or entity pursuant to this Agreement. The record of disclosure must 
record the name of any person or organization receiving the Confidential Data and their 
legitimate interest in the Confidential Data for Audit, Evaluation. or Research. The 



record must also describe the Confidential Data included within the disclosure by class, 
school, district, or other appropriate grouping. Upon ISBE's request, Recipient must 
provide a copy of the record of further disclosures to ISBE. 

P. Any breach of the security of any Confidential Data provided to any person or entity 
under this Agreement shall be subject to the terms and provisions of the Personal 
Information Protection Act (8 15 ILCS 53011, et seq.). 

Q. Recipient represents and agrees that any and all approvals for the research to be 
conducted using the Confidential Data, where required by law, from the Recipient or the 
Recipient's Institutional Review Board ("IRB") have been obtained. ISBE may request a 
copy of any review completed by Recipient or the Recipient's IRB related to the 
Confidential Data; and Recipient shall provide ISBE with a copy of the requested review 
within ten (10) working days of ISBE's witten request. 

R. Recipient may not assign its obligations under this Agreement, or any part of its interest 
in this Agreement, without the prior witten consent of ISBE. Any assignment made 
without said consent shall be null and void. 

S. Recipient recognizes and agrees that the Confidential Data it obtains under this 
Agreement is the property of ISBE and shall be disposed of or returned to ISBE within 
ten (10) days, upon ISBE's request, if Confidential Data has not been pooled with other 
states' data and 60 days if Confidential Data has already been pooled with other states' 
data. All Confidential Data received pursuant to this Agreement shall be disposed of 
upon termination, cancellation, expiration, or other conclusion of this Agreement. 
Disposal means the return of the Confidential Data to ISBE or destruction of the 
Confidential Data as directed by ISBE, including purging of all copies from the 
Recipient's computer systems. If Recipient destroys the Confidential Data, it shall 
provide ISBE with a written certificate identifying the data and confirming the method 
and date of destruction. Recipient agrees to require all employees, contractors, 
subcontractors, or agents of any kind to comply with this provision. 

2. Recipient must ensure that any third-party recipient of the Confidential Data working under 
or in collaboration with Recipient agrees by contractual terms to the provisions of this 
Agreement for the sharing, disclosure, re-disclosure, use, maintenance, security and 
destruction of the Confidential Data. 

3.  The terms and provisions of this Section 111 shall apply to the use of Confidential Data 
received by Recipient for so long as Recipient retains the data and shall survive the 
expiration or earlier termination of this Agreement. 

IV. TERM AND TERMINATION 



1. Term. This Agreement shall become effective on the date of signature of the last signatory 
to the Agreement and, subject to any earlier termination as provided herein, shall remain in 
fuI1 force and effect through and including March 3 1,20 14 (the "Term"). At the sole option 
of ISBE and subject to the mutual agreement of the Parties, this Agreement may be renewed 
for five annual terms. 

2. Termination. This Agreement may be terminated by either Party upon thirty (30) days 
written notice to the other Party. 

3. Termination for Breach. Notwithstanding any other provisions to the contrary, this 
Agreement is subject to immediate cancellation by ISBE for failure of Recipient or its 
authorized employee, contractor, subcontractor, or agent to adhere to any provision set forth 
in this Agreement. 

4. Termination upon Unauthorized Data Disclosure. Notwithstanding any other provisions 
to the contrary, ISBE may immediately terminate its participation in this Agreement if any 
Confidential Data disclosed by ISBE to Recipient is used in any manner which violates the 
terms and provisions of this Agreement, ISSRA andlor FERPA. 

5. Survival. Notwithstanding any other provision in this Agreement, the terms of this 
Agreement regarding the use, confidentiality, and secure maintenance of data shall survive 
the termination of the Agreement and continue in full force and effect. 

1 .  Amendment. This Agreement may be amended only by a written instrument signed by the 
Parties. Notwithstanding the foregoing, any amendment to modify or add to the scope of the 
research or data to be shared must be signed by Recipient and the Illinois State 
Superintendent of Education and ISBE General Counsel and shall be in the form as set forth 
in Exhibit B (the "Form for Amendment of Research Scope or Shared Data"). 

2. Reservation of Data Release. ISBE reserves the right to refuse any data request involving 
individually identifiable information data or school/program/institutiorddistrict level data. 
However, nothing herein shall prohibit individuals or entities from releasing data pertaining 
to themselves or their own school, program, institution or district. 

3. Comment and Approval Period. ISBE shall be provided for its review, any and all 
research and other reports produced using its data. The Recipient will provide ISBE with one 
electronic and at least one paper copy of a final draft and all final versions of all approved 
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For ISBE: 

General Counsel 
Illinois State Board of Education 
100 North First Street 
Springfield, Illinois 62777 
Fax: (21 7) 524-391 1 

For Recipient: 

Margaret E. Raymond 
Director of CREDO 
434 Galvez Mall 
Stanford University 
Stanford, CA 94305-60 1 0 
Email: n~acke@stanford.eju - 

Fax: (650) 723-1687 

In case of an emergency or when immediate assistance is needed: 

The person to contact on behalf of ISBE is: 

Brandon Williams 
Telephone (2 17) 782-4824 
bwilliam@isbe.net 

The person to contact on behalf of ~ e c i ~ i e n t  is: 

Margaret E. Raymond 
Telephone: (650) 725-343 1 
Email: macke@stanford.edu 

7. Entirety. This Agreement, together with the Exhibits attached hereto, constitutes the entire 
Agreement among the Parties with respect to the subject matter hereof and supersedes any 
other negotiations, agreements, or communications, whether written or oral, that have been 
made by any Party. 

8. Severability. If any provision of this Agreement shall be held invalid, illegal, or 
unenforceable, such provision shall be deemed deleted from this Agreement and replaced by 
a valid and enforceable provision which so far as possible achieves the Parties' intent in 
agreeing to the original provision. The remaining provisions of this Agreement shall 
continue in full force and effect. 



9. Governing Law. This Agreement shall be governed by and construed in accordance with 
the laws of the State of Illinois. Any claim against the State or a State agency arising out of 
this Agreement must be filed exclusively with the Illinois Court of Claims (705 ILCS 50511) 
when said claim is within the jurisdiction of the Court of Claims. 

10. Records. Books and records, including information stored in databases or other computer 
systems, shall be maintained by Recipient for a period of three (3) years from the later of the 
Term of this Agreement or the Completion Date and by any subcontractor for a period of 
three (3) years from the later of the date of the final payment under the subcontract or 
completion of the subcontract. The three (3) year period shall be extended for the duration of 
any audit in progress during the Term. Books and records required to be maintained under 
this section shall be available for review or audit by representatives of ISBE, the Auditor 
General, and other governmental entities with monitoring authority upon reasonable notice 
and during normal business hours. Recipient and its employees, contractors, subcontractors 
and agents shall cooperate fully with any such audit. Recipient and its employees, 
contractors, subcontractors and agents shall not impose a charge for audit or examination of 
Recipient's or Recipient's contractor's, or subcontractor's books and records. 

11. Hold Harmless. To the fullest extent allowed by Illinois law, the Recipient agrees to defend, 
indemnify and hold harmless ISBE, its officers: staff, employees: and agents against any and 
all claims, suits, damages and causes of action arising out of or in any way related to the 
activities to be carried out pursuant to the obligations of this Agreement, including but not 
limited to, the use or disclosure by Recipient, its employees, contractors or agents, of any 
information received from or through ISBE pursuant to the terms of this Agreement. 

12. Injunctive Relief. Recipient agrees that an impending or existing violation of any provision 
of this Agreement would cause ISBE irreparable injury for which it would have no adequate 
remedy at law and that ISBE shall be entitled to seek immediate injunctive relief prohibiting 
such violation, in addition to any other rights and remedies available to it. 

13. Authority to Execute. Each Party represents and warrants to the other Party that this 
Agreement has been duly authorized, executed and delivered by and on behalf of each such 
Party and constitutes the legal, valid and binding agreement of said Party. 

14. Counterparts. This Agreement map be executed in several counterparts, each of which 
shall be an original and all of which shall constitute one and the same instrument. Facsimiles 
of signatures shall constitute acceptable, binding signatures for purposes of this Agreement. 

15. Recitals and Exhibits. The recitals in Section I and the following Exhibits are hereby 
incorporated by reference and expressly made a part of this Agreement. 



EXHIBIT A - SPECIFICATIONS FOR SHARED DATA AND USE (INCLUDING ATTACHMENTS 1, 

2,3 AND 4) 

EXHIBIT B -FORM FOR AMENDMENT OF RESEARCH SCOPE OR SHARED DATA 

EXHIBIT C -FORM FOR AMENDMENT OF EXHIBIT A, ATTACHMENT 1 

EXHIBIT D -FORM FOR AMENDMENT OF EXHIBIT A, ATTACHMENT 2 

EXHIBIT E - DATA SECURITY PLAN (INCLUDING ATTACHMENT 1) 



IN WITNESS WHEREOF, the Parties have executed this Agreement on the dates set forth below. 

For the Illinois State Board of Education: 

Date 
Division Administrator, 

Illinois State Board of Education 

Ve~cr &)n~(a 
Print Name 

Signature Date 
Chief Performance Officer 
Illinois State Board of Education 

Print Name 

+! Date 13 
General Counsel 
Illinois State Board of Education 

6~~€)2, 
Print Name 

State Superintendent of Education 
Illinois State Board of Education 

The Board of Trustees of The Leland 
Stanford Junior University - 

~ a l l ~ % ' ~ e i l  
Manager, Industrial Contracts 
Stanford University 

Cbi~t t$kcp A .  &och 
Print ~ a h e  



Peter Godard 
lllinois State Board of Education 
Data Request Review Board 

Dear Mr. Godard, 

I write on behalf of  CREDO at Stanford University to request a Data Share and Use Agreement with the 
lllinois State Board of Education. This letter and the accompanying documents provide the required 
documentation that the Data Request Review Board needs to ascertain i f  the proposed project meets 
your guidelines for approval. 

I will be serving as the contact person for this request, although the formal requestor will be John 
Raisian, Ph.D., the Director of the Hoover lnstitution of Stanford University. The Principal Investigator for 
the proposed project is Eric A. Hanushek, the Paul and Jean Hanna Senior Fellow at the Hoover 
lnstitution of Stanford University. Our contact details are: 

Margaret Raymond, Director 
CREDO 
Stanford University 
434 Galvez Mall 
Stanford CA 94305 
(650) 725-3431 

Eric A. Hanushek 
Hoover lnstitution 
Stanford University 
434 Galvez Mall 
Stanford CA 94305 
(650) 736-0942 

The name of the proposed Project is: The Effectiveness of Charter Schools in lllinois and the National 
Charter School Study II (in which lllinois will be a one of 28 participating states.) The study will compare 
the academic progress of students enrolled in lllinois charter schools with the outcomes those students 
would have received if they had attended the traditional public schools instead. The study will assess 
performance for the sector as a whole, and then provide more detailed analyses of charter school 
impacts by geography, student backgrounds, participation in special support programs and years of 
persisting enrollment. 

The project is both timely and pertinent to the mission of ISBE, as it will for the first time provide ISBE 
with detailed analysis of the performance of lllinois charter schools and, through the National Charter 
School Study, will deliver extensive comparative analysis from the other participating states so ISBE can 
benchmark the performance across the state with other states. Since charter schools comprise an 
important part of the overall school improvement strategy in Illinois, the analysis will be useful. In 
addition, with the advent of the lllinois State charter School ~oard; the analysis will serve as a 
foundation for future performance assessments. 

Please do not hesitate to be in touch if I can answer any questions or provide you more information. 

Best, 

Margaret Raymond, Ph.D. 
Director 
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Research Proposal 

The National Charter School Study 
and Emerging Education Policies 

a. Topic of the Research Project 

The Center for Research on Education Outcomes (CREDO), a nonpartisan 
policy and program evaluation group at  Stanford University, is currently 
conducting research to learn more about the effectiveness of charter schools 
and other public schools. One of our aims is to  evaluate the impact of 
charter school attendance on student academic progress. This area of 
research becomes increasingly important as charter schools enroll greater 
shares of public school students and as school reform policies begin to blur 
the boundaries of charter and traditional school models. A second aim is to 
study a number of emerging policy issues that affect both the traditional 
public school and charter school sectors. 

b. Purpose of the Research Project 

CREDO has developed an ambitious research agenda of topics that are likely 
to be of considerable interest to policy makers for the next five years. While 
the bulk of CREDO'S most visible work has focused on analysis of charter 
school effectiveness at the state and national levels, our prior work has also 
positioned CREDO to undertake analysis of other changes to public 
education. CREDO seeks to include the experience of Illinois in the upcoming 
range of  studies. 

CREDO is best known for its 2009 report on charter school impacts on 
student learning, Multiple Choice: Charter School Performance in 16 States. 
Since the release of the study in 2009, CREDO has conducted a number of 
other analyses of charter school effectiveness in Pennsylvania, New York City 
and Indiana. With additional years of student-level demographics and 
performance data for the original 16 states and the addition of another 12 
states to  our research collaborative, we are positioned to provide new and 
timely analyses that have immediate relevance in the policy landscape. 
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2) How do charter schools affect student outcomes? 

Because the data is paired, and compared using the same state achievement 
tests for the same grade for the same year(s), any bias that exists in the 
alignment of achievement tests affects each member of each pair equally. 
This means that test score results can provide a relative basis of comparison 
within the pair, which is the focus of the analysis proposed here. 

We propose to  use longitudinal growth in standardized test scores as the 
measure of student learning. By differencing the standardized scores in 
successive years, an incremental measure of progress can be obtained. 
Because students are followed longitudinally, their background characteristics 
remain largely constant, thereby producing an unclouded measure of 
learning gains. These measures of standardized test score growth, referred 
to a z-score growth, form the outcome of interest in many of the questions 
about charter school impacts that the proposed study will seek to answer: 

Charter School Impacts on Student Learning: The first concerns 
the rate of learning progress in charter school students compared to their 
virtual twins. The magnitudes of z-score growth for each member of a 
charter - TPS pair will be compared, Ztc - Z t - I ~  vs. Ztr - Z t - 1 ~  using 
econometric modeling. The model will provide statistical controls for 
personal and schooling factors as well as eligibility for program participation 
based on poverty, language or special education needs. The control 
variables will illuminate whether overall performance of the samples varies 
systematically by anything other than school type. 

The VCR methodology permits this study to  advance the insights of charter 
school impacts for students whose entire education (to date) has been in 
charter schools. As noted in the recent RAND study, most charter school 
studies focus on students who transfer from a TPS to a charter school 
(known as "switchers") to ensure that they share a common background. 
(Reference 1) Until now, there has been no reliable means of selecting 
control students for the students who start out in charter schools. However, 
the VCR method can select on all known characteristics, including third grade 
scores, for all students that match the factors of a student with earlier 
enrollment in a charter school. Based on our own research in other 
communities, we would expect the third grade average baseline scores of 
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"charter only" students to be higher than for switchers. We will compare as 
well differences in their growth performance. 

As noted in prior studies even with an extensive array of controls for 
observable attributes, the possibility remains that students will differ in other 
unobserved ways. I f  student enrollment in charter schools is endogenously 
influenced - that is, that the variation in their performance is not random - 
then estimates of the influence of charter schools on their learning gains 
could be biased. To address the concern, the models will be estimated two 
ways: with and without student fixed effects. While the CREDO research 
team questions the validity of the selection argument (see above), it will still 
be advisable to examine the results with the fixed effect correction - if the 
results mirror the models without them, then the finding will be useful for 
furthering other research efforts. 

The results of the econometric models will be refined by looking at 
interaction effects. I n  these models, the learning gains in charter schools will 
be studied to see i f  they differ by student-level characteristics, such as race, 
gender, grade, baseline starting scores or program eligibility. The aim of 
these models is to see if, beyond the average charter effect obtained in the 
model described above, there are subsets of students for which charter 
school attendance produces significantly stronger or weaker results. The 
insights from this stage of research could be beneficial to funders, 
authorizers and the Illinois Office of Charter Schools. 

Impact of Charter School Characteristics on Performance: To 
extend the insights about charter school effectiveness, additional analyses 
will be performed. The additional analyses will focus on operational details of 
the schools that might affect their performance relative to their TPS 
counterparts. The factors that will be studied are: age of the school, the 
student persistence rate, membership in a CMO/EMO organization and 
conformance to feeder school grade spans. 

Competitive Impacts of Charter Schools: The student level 
dataset will be used to conduct a third analysis. The purpose of the third 
study is to see i f  attributes of charter schools and their student learning have 
an impact on the extent or the pace of learning gains in traditional public 
schools or other charter schools. Market factors such as share, market 
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power and market segmentation will be calculated for each charter school. 
There are several possible ways to define the competitive space, and we 
expect to select a number for exploration. For example, the most likely 
group to respond to charter school performance would be the schools that 
lose students to them, so the feeder pool of traditional public schools would 
be one sphere to study. Another would be other charter schools with similar 
grade spans. I n  addition, market impacts will be examined over time to see 
if effects are lagged or perhaps change with additional saturation of the 
market. 

3) Other Hypotheses: As noted above, we are interested in examining 
emerging education policies that affect the entire public school sector - 
both traditional and charter schools. We want to work with our partner 
states to develop the hypotheses that would be of most interest and value 
to you that also intersect with CREDO'S capacity and research interests. 
For example, we have done some initial analyses in two areas, and we are 
interested in expanding the scope of these analyses to answer the 
following questions: 

How do online schools affect student outcomes? Are differences in 
performance among online schools related to whether they are charter 
or TPS? Are performance differences related to the differing mix of 
online and in-class offerings? 
Do turnarounds of failing schools improve student performance at 
those schools? 

The hypotheses above are just two possibilities. We look forward to hearing 
about the questions that Illinois would like answered. 

As in Hypothesis #2, we intend to use paired observations of students who 
do and do not participate in the new program to determine relative 
effectiveness. I n  the case of whole-school programs, we will first employ a 
matching strategy to identify demographically similar schools that are not 
participating in the program. Students from these similar schools will 
comprise the pool from which controls will be drawn using the control 
selection method described above. 

Longitudinal growth in standardized test scores will be the primary measure 
of student learning in these analyses. Timely high school graduation is an 

6 'C7 credo L d  



additional outcome of interest. I n  both cases, students will be the unit of 
analysis, and the analysis will include statistical controls for factors such as 
demographics, grade repeater status, and eligibility for meal programs, 
special education services and language services. 

d. Explanation of how this Research Project is educationally 
significant 

There are three separate strands of research that our work draws upon: 

1) The correlates of academic achievement and growth, 
2) The assessment of charter schools as an educational improvement 

policy, and 
3) The impacts of charter schools on district practices and outcomes. 

The first area, the correlates of academic achievement and growth, has a rich 
research history stretching back as far as Brown v. Board of Education. 
(Reference 2) Social justice and state and national economic prosperity are 
hindered when the education sector is differentially able to help students 
grow academically. (References 3, 4) Since part of the motivation for 
permitting charter schools and other education initiatives rests on the hope 
that different education models will create a narrowing of the achievement 
gap, this study design provides a rigorous control for differences in racial and 
social backgrounds to see i f  each initiative produces equivalent results for all 
student types. This is consistent with Goal 1 of ISBE: Every student will 
demonstrate academic achievement and be prepared for success after high 
school. Our work is statistically as rigorous as the best of the existing 
literature, such as Hanushek and Rivkin, Carolyn Hoxby, or the Center for 
Reinventing Public Education in that it examines a longitudinal sample of 
students. While not a Random Assignment Study (which is not appropriate 
because it would force placement of students that may differ from parental 
choice), it utilizes sample selection techniques that come as close as possible 
to RA designs using a quasi-experimental design. But because our data 
includes multiple states and many more schools than earlier student-level 
analysis, our design will both update and expand the current state of 
knowledge about student outcomes. 
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The second area, the assessment of charter schools as an educational 
improvement policy, seeks to examine the consequences of various 
approaches to school reform. I n  such studies, the student-level data is used 
to estimate program effects which are then compared to alternate policy 
results. For example, holding all other influences constant, one might wonder 
i f  California's charter school policy is as effective as say, Arizona or Texas, or 
whether the kind of impact charters have in large urban districts compares 
favorably with early childhood education policies in those same districts. I n  
the area of charter schools, there is very little program effect information 
available, though it would bear strong resemblance to studies in the area of 
vouchers, literacy, or alternative certification. (References 5, 6, 7) The 
CREDO study will be able to provide comparative effects by state, by 
independent charter vs. network charter as well as by specific characteristics 
of the schools in our sample (teacher profile, age of charter, urbanicity, etc.). 

The third area of work that informs our design is the study of markets in 
transition. Specifically, this study will help illuminate the stimulation or 
competitive effects of charter schools on the districts in their immediate area. 
The theory is that through the introduction of competitive alternatives to 
Traditional Public Schools, schools and districts will be forced to respond in 
order to maintain their student enrollment. Response could take a number of 
different forms, but the aim of advocates of the "charters as competition" 
perspective expect that improved academic results will be a prime outcome 
of district efforts. There is a significant amount of economics literature 
regarding the introduction of competition into formerly monopoly markets 
(Reference 8), but in education, most of the prior work has looked at 
vouchers or private school impacts. (References 9, 10) The current study 
design will go part of the way to support this line of research: Our 
methodology will compare academic growth of students in charters and 
equivalent students in schools those students would attend i f  not for the 
charter. That relative measure of performance can then be used as an 
independent variable in a future analysis that examines two questions: 

1. Do districts that face charter competition improve at faster rates 
than districts that do not face this competition? 
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2. Do districts respond differently to different levels of performance in 
their charter competitors? 

e. Rationale for the Research Project 

CREDO is committed to  providing analysis that is relevant to policy makers, 
and this project is consistent with our previous work. The aim of  this project 
is to  identify the factors that can be causally associated with improvements 
in charter school outcomes in a systematic and significant way. This 
information can in turn be used by policy makers and local or state charter 
school authorizers to improve charter school quality 

f. Methodology of the Research Project 

For any study, the research design must set up the conditions so as to 
provide the fairest and most impartial hypotheses testing. Design is a 
matter of balancing data limitations, sampling options, bias control and 
effort/efficiency considerations. CREDO proposes a quasi-experimental 
design employing an innovative control sample selection technique. A 
description of our proposed approach and support for it are presented in the 
Sampling Design section below. 

g. Data requested 

CREDO is requesting student-level assessment and enrollment files from the 
2004-05 through the 2011-12 school years for students in grades K-12 
attending all public schools in Illinois. The list of known ISBE data tables and 
elements is included in Attachment 3 of the Data Share and Use Agreement. 
Generally, however, the request is for each student's full record, including: 

Student identification number from the state or district, or 
scrambled identifier that can be linked across years 

State achievement test scaled and raw scores 
(ReadingIELA and Math for all students plus end of course 
exam scores for high school students) for all available 
years starting with the 2004-2005 school year. 
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Performance levels, or achievement or proficiency 
categories, usually given in the following categories (for 
each subject): below basic, basic, proficient, advanced 
and additional categories such as far below basic or above 
advanced, i f  applicable 

17 District, school and campus identification numbers for 
each school the student attended on the testing date each 
year 

17 Demographic/Student Information: 
RaceIEthnicity 
Gender 
Lunch Status 
Special Education Status 
English Proficiency 
Grade Level 
Zip code of residency 
Full student enrollment files for each year we are 
given, including date entered, date exited, days of 
possible attendance, days attended and school 
attended (ID & name of school). 

Additionally, for high school students: 
Graduation flag 
Course completion records 

In  addition to the student-level data described above, the following 
information is also requested: 

17 List of charter schools for each year by district, school 
and campus ID. 

List of juvenile detention centers by district, school and 
campus ID. 

Grade level means and standard deviations for the state 
reading and math tests for each year (aka technical 
report). 
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Conditional standard error of measurement tables for 
each grade, year and subject test, i.e., standard error for 
each individual scaled or raw score. 

Cut scores for proficiency bands. 

Percentages of students in each school (by district and 
school ID) : free/reduced-priced lunch, English Language 
Learner programs, and Special Education programs. 

Unique school identifier (or unique district, school and 
campus I D  combination) that is linkable to federally 
published school data for Illinois. 

h. Explanation why data available in the public domain is not 
sufficient for the Research Project 

To be able to provide statistically sound answers to  the research questions, 
the selection of appropriate controls is paramount. This requires making the 
selection a t  the individual student level and following students longitudinally 
over time to measure academic growth. 

i. Sampling Design 

Random assignment studies are of limited value in the study of charter 
schools and many other performance-driven education initiatives. 

Generally, random assignment of  subjects into study and control groups 
provides the most pristine design in terms of  minimizing potential sources of 
bias. I n  other words, random assignment maximizes internal validity of the 
study. But in order for the random assignment to be credible, the subjects 
must be uniform in the factors that may influence their likelihood of 
selection. And with narrow exceptions, studies of education initiatives cannot 
meet the requirement of uniformity. 

I n  the case of charter schools, the fact that charter school parents reveal 
their decisions about school placement with charter school enrollment raises 
the possibility that they are somehow differently motivated from other 
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parents. I f  differences in motivation exist, then the question follows whether 
the motivation to actively choose charter schools is somehow associated with 
other non-observed characteristics that might affect the performance of their 
children. (The typical argument posits that these parents "care about" their 
children's education more than other parents, and so are likely to engage in 
other pro-education behavior to their child's benefit.) 

Hoxby's waiting list random assignment study in NYC illustrates the limited 
utility of the approach in the charter environment. Using the lotteries 
registration lists for New York City charter schools that were oversubscribed, 
she followed the academic outcomes of the lottery losers as well as winners 
to create her study and control groups. Profile analysis o f  the two samples 
showed little differences between the two groups, fulfilling the desired 
purpose of randomizing. (Reference 11) The problem with the study, 
however, is that it did not demonstrate that NYC charters with waiting lists 
are representative of the population of NYC charters. I n  fact, analysis in 
Ohio and Florida shows that they are more mature and report higher 
achievement levels than average. These considerations raise serious 
questions about the external validity of the approach. 

Given the limited value of random assignment in this field of study, CREDO 
has adopted a rigorous quasi-experimental design, which provides a strong 
degree of control for potential sources of bias and better matches the 
conditions of the charter school student population. 

CREDO Uses a Unique Sampling Method 

Once a decision to pursue a quasi-experimental design is made, the choice of 
appropriate control cases becomes paramount. 

With charter school research, the problem with appropriate controls is well 
known. Early research in the field focused largely on comparisons at the 
school level. This was due in part to a mis-framing o f  the research question: 
while the policy question focused on schools and their effectiveness, the 
school was an incorrect unit o f  analysis. Defenders of charter schools cited 
differences between charter schools and traditional schools based on the age 
of the school, length of student enrollment, potentially different student 
populations and mission differences. Any of these differences could create 
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bias in the sampling of controls, if true. The problem was magnified by a 
lack of accessible student-level data and the absence of unique student 
identifiers that permit students to be tracked within a state over time, even i f  
they change schools. 

Improvements in state data systems have opened the frontier of student- 
level analysis of learning differences by type of school. The ability to  frame 
an analysis in terms of student learning (as well as achievement) properly 
frames the question of school effectiveness or impact. Having student-level 
data however brings all the aforementioned questions of equivalent research 
samples into sharp relief. 

A number of responses have been used in other studies. Simple matching of 
students on observable characteristics (Matched pairs) is regarded as 
insufficient for the same reasons cited above in favor of random assignment: 
there may be structural but unmeasured differences among students with 
similar measureable attributes - some may have more concerned families, 
others may have developed aversion to school and so on. 

Propensity matching has also been employed. Propensity matching attempts 
to instill some of the strength of experimental designs into quasi- 
experimental studies. This approach selects control matches based on an 
array of match factors that are used to create a probability of inclusion in the 
experimental or control groups. The probabilities are then used as match 
factors or covariates in analysis. (References 12, 13) The approach is 
considered by many to address some of the limitation of simple matching, 
especially when the overlap of the two potential samples is small. For 
example, i f  only the worst performing students are permitted to enroll in 
charter schools (as is the case in some states), drawing controls from the full 
distribution of traditional school students would create bias in the estimation 
of program effects for charter schools. 

All forms of propensity matching rest on the assumption that, in addition to 
different treatment paths (attending charter schools or traditional schools), 
there are non-observable differences between experimental and control 
subjects that are associated with their path. I n  the current context, the 
assumption is that parents who enroll their student in a charter school 
exercise their right to choose but that parents of students in traditional 



schools do not. I t  is difficult to support such an assumption; the evidence 
from open enrollment districts strongly suggests that traditional school 
parents make active choices regularly. I t  is reasonable for parents to weigh 
the alternatives and decide to have their child remain in the traditional 
school. I t  is reasonable for parents to want a new charter school to  mature 
and demonstrate its quality before considering it for their child. The student 
or  parent may assess factors such as competitive athletic opportunities (that 
could lead to college scholarships) as a requirement in their school of choice, 
which would eliminate many charter schools from consideration. The point is 
that the absence of a change in schools does not assure the absence of 
choice. 

For this reason, CREDO pursued another approach to sample selection. 

Case Selection: Charter schools are identified in the statewide 
dataset either through an indicator variable included in the dataset from 
Illinois or through a merge with an external dataset. The students with test 
records associated with the subset of charter schools for a given year 
become the case students for that test year cohort. The process is repeated 
for subsequent test years. Records are linked across years i f  multiple 
records exist. 

This case selection approach combines both school switchers (those 
that moved from Traditional Public Schools to Charters) and Charter-only 
students. Each is tagged for bias control purposes later in the analysis 
phase. I n  this way, we balance the potential downward bias of only sampling 
school switchers noted by Ballou, Teasley and Zeidner (2007) in their 
analysis of Idaho charter schools. (Reference 14) 

Control Selection: We use a Virtual Control Record (VCR) matched 
to each charter school student. The approach was developed by CREDO as 
an accommodation to the re-disclosure restrictions of FERPA, which even 
under the new guidelines of 2008 are considered in force by many states. I n  
2007, FERPA issued CREDO a Memorandum of Determination that verified 
that the VCR methodology was in compliance with the FERPA legislation and 
regulations. 
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The VCR approach builds on work by Abadie, Diamond and Hainmueller at 
Harvard University and the Northwest Evaluation Association (NWEA). Both 
groups have explored the use of synthetic control groups in comparative 
research. Both sets of researchers create an aggregate control record by 
drawing on the available records that match (in varying degrees of precision) 
with the case record. I n  Abadie et all the available control records are 
weighted by their goodness of fit to the case on every available match factor. 
NWEA sets the condition of a successful match in advance so that only "true" 
or "near true" records are selected. (Reference 15) 

CREDO'S methodology follows more closely to NWEA than Abadie et al. We 
identify all the TPS schools that have at  least 1 student transfer to the 
charter school ('Feeder schools"). Using the records of the students in those 
schools in the year prior to the test year of interest, CREDO selects all the 
available records that match each charter school student. Match factors 
include: 

Grade 
Gender 
RaceIEthnicity 
Free or Reduced Price Lunch Status 
English Language Learner Status 
Special Education Status 
Grade Repeater 
Prior test score on state achievement tests 

The scores from the test year of interest are then averaged and a Virtual 
Control Record is produced. That record is completely masked, because 
there is no record of where the students who make up the VCR came from. 
The VCR produces a score for the test year of interest that corresponds to 
the expected value results of propensity matching. 

VCRs are re-examined for every test period to ensure that the conditions of 
match still apply - namely that the students included in the VCR record are 
still enrolled in traditional public schools and have not left the state. Where 
the conditions are violated, the VCR is reconstructed to delete the 
disqualified student records. 
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The result of the case and control sampling strategies described above are 
matched pairs which are followed over as many years as are supported by 
available data. I n  addition to being used to study charter schools, this same 
method will be utilized to study emerging education policies and initiatives. 

The VCR method has been favorably compared with a more widely accepted 
quasi-experimental method, student fixed effects. In  a 2012 journal article 
written by CREDO staff, results from the two methods were similar when the 
charter student samples were identical. However, the VCR method is able to 
include a much larger proportion of charter school students than the student 
fixed effects method, which requires students to switch between the charter 
and traditional public school sectors to be included. (Reference 16) Another 
research group, Mathernatica, recently published a report that compared 
results from the VCR method with those obtained from an experimental 
design and found statistically similar results. (Reference 17) These recent 
methods comparisons make us confident that the VCR method yields 
statistically sound and generalizable results. 

Dataset Development: A dataset of all matched records will be compiled 
for Illinois to prepare it for analysis. This dataset will conform to those 
created for the other states that have agreed to share their student-level 
data for use in our research. 

Respondent Burden: Our research involves administrative datasets only; 
as such, we will not interact directly with any students, parents, teachers, or 
school administrators in the course of this research. 

j. Timeline for the Research Project 

Date of Receipt through July 31, 2013: Process data, perform analysis, 
prepare reports. 

August 1, 2013 - January 31, 2014: Examine researcher critiques, re- 
analyze data if necessary and respond. 

Februrary 1, 2014 - February 31, 2016: Hold data for potential related 
scholarly journal publications. 

March 1, 2016: Data destruction. 
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pp. 62-70. 

The Effects of Education Quality on Mortality Decline and Income Growth (with Eliot A. Jamison 
and Dean T. Jamison). Economics of Education Review, 26(2), December 2007, pp. 772-789. 
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Rewarding Teachers (with Caroline M. Hoxby). Reforming Education in Arkansas, (Stanford: 
Hoover Institution Press), 2005, pp. 155-166. 

Developing Value-Added Measures for Teachers and Schools (with Caroline M. Hoxby). Reforming 
Education in Arkansas, (Stanford: Hoover Institution Press), 2005, pp. 99-104. 

Our School Performance Matters. Journal of Education, 185(3), November 2004, pp. 1-6. 

Learn Lessons of the Past. The Australian, August 26, 2004. 

The Underrepresentation of Minority Faculty in Higher Education: Panel Discussion. American 
Economic Review, 94(2), May 2004, pp. 304-306. 

It's not how much, but how you spend the money on schools. Salt Lake Tribune, April 18, 2004. 

How to Determine Who is a Quality Teacher (with Lewis C. Solinon, Philip Bigler, Lee S. Shulman, 
and Herbert J. Walberg). In Lewis C. Solmoil and Tarnara W. Schiff (ed.). Talented Teachers: The 
Essential Force for Inzproviny Student Achievenzerzt, Greenwich, CT: Information Age Publishing, 
20047 PP. 49-85. 

updated 1211 2 Page 23 of 29 



Same Amount of Money Should Yield Better Results. Sarz ,Jose Mercury News, November 23, 2003, 
p. lP, 3P. 
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November 30,20 12 

60 Jesup Road 
Westport, CT 06880 
Tel: (203) 222-6222 

Fax: (203) 222-6282 

Ms. Nicole K. Pobuta 
Contract & Grant Officer 
Stanford University 
Office of Sponsored Research 
3 160 Porter Drive, Suite 100 
Palo Alto, CA 94304-8445 

Dear Ms. Pobuta: 

T am pleased to advise you that the Trustees of the Smith Richardson Foundation have approved a grant of 
$34,163 to Stanford University supporting Dr. Margaret E. Raymond's project entitled, The Second 
National Charter School Study (Supplement) (SRF Grant #2012-9042), according to the terms of a letter 
submitted on Dccember 2,201 1. For reporting purposes, this grant will be combined with an earlier award 
(SRF Grant #2011-8707). This grant will be paid upon receipt of the signed copy of this letter in our 
Greensboro office specificd below. 

The accompanying Memorandum of Grant Conditions is a part of this letter by refcrcnce. Please note 
parn~raph 5, no reference to this Foundation {other than whatever may be rewired bv poverr~rnent 
regulation) mav be made without our approval. Mark Steinmeyer, Senior Program Officer of the 
Foundation, will send a letter, which is incorporated into this grant agreement by reference, that conveys the 
comments of the Foundation's Governors, any conditions imposed on this grant by the Trustees, the 
Foundation's reporting requirements, and the product's to be produced as a result of this grant. 

Kindly evidencc acceptance of these conditions by signing the copy of this letter and returning it, along 
with a copy of your IRS letter of tax exemption to: 

Ms. Karla Frank 
SMITH RICHARDSON FOUNDATION, INC. 
701 Green Valley Road, Suite 300 
Greensboro, NC 27408 

Sincerely, 

Peter L. Richardson 
President Contract & Grant Officer 

Enclosures 
cc: Karla Frank 
cc: Dr. Margaret E. Raymond 
3U133634 .d~~  
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IMPORTANT 

We need to process paymei~t before December 12,2012, therefore, in order to expedite this 
grant, please: 

1. Immediately Tax  our signed COPY of this letter to: 

Karla Frank 
Smith Richardson Foundation, Inc. 
Fax: 336-379-5580 
Phone: 336-379-8600 

Immediately e-mail a s h e d  scanned copy to: 
Fran Boulds 
Smith Richardson Foundation, Inc. 
Fax: 203-222-6282 
Phone: 203-222-6222 
fboulds@srf.org 

2. lmtnediately return by overnight carrier the original of your s i~ned letter along with a 
copy of your IKS letter of tax exemntion to: 

Karla Frank 
Smith Richardson Foundation, Inc. 
70 1 Green Valley Road, Suite 300 
Greensboro, NC 27408 
Phone: 336-379-8600 

Thank you for your cooperation. 



December 6,2012 

60 Jesup Road 
Westport, CT 06880 
Tel: (203) 222-6222 

Fax: (203) 222-6282 

Dr. Margaret E. Raymond 
Stanford University 
Center for Research on Education Outcomes 
434 Galvez Mall 
Stanford, CA 94305-601 0 

Project Title: The Second National Charter School Study 
Grant No.: 2012-9042 consolidated with 201 1-8707 
Start Date: December 1,2012 
End Date: January 2,2014 

Dear Macke: 

Congratulations on receiving a grant from the Smith Richardson Foundation. As noted in the 
Foundation's November 30,2012, grant agreement sent to Nicole Pobuta, today's letter, which is 
incorporated into the grant agreement by reference, sets forth the reporting requirements associated with 
this grant. 

Standard Grant Conditiorzs 
The attached Memorandum of Grant Conditions was included with the grant agreement. Please be sure to 
keep the following conditions in mind as your project proceeds: 

No reference to the Smith Richardson Foundation may be made (other than whatever 
may be required by government regulation) without prior approval from a Foundation 
program officer. 

Advance notice must be given to the Foundation if the principaI investigatorls will be 
changed during the course of this grant. The Foundation reserves the right to terminate 
this grant and seek a return of funds if the Foundation, in its sole discretion, concludes 
that the change in personnel will substantially affect the quality of the product of the grant. 

Adlaerence to Pro1)osal 
I wish to emphasize that the project must adhere to the terms specified in the proposal. We understand, 
however, that circunlstances ruay dictate minor revisions in the work plan. If this occurs, the Foundation 
requires that the grantee consuIt with the program officer. However, any significant departure from the 
plan set forth in the proposal (personnel, project subject matter, activities, budget line items or allocations, 
timing and scheduIe, or the expected product) must be approved in writing by the program officer. 



Public Events 
You must inform your program officer of all public meetings held in connection with the project in the 
event that members of the Foundation's staff or Board of Governors wish to attend. 

Product 
Based on your proposal, it is our understanding that the final product resulting from this grant will be a 
report and a series of papers. As soon as this product is available, please provide us with two copies. 

Reporting Reqltirerrtents 
As a condition of the grant, you are rcquired to send na~ative and financial progress reports to the 
Foundation until we receive your final product. Because this award is a supplement to an award made 
earlier this year (SRF Grant #20 1 1-8707), the reporting for the two grants will be consolidated under the 
number of the earlier award. Throughout the course of the project you will receive reminders from our 
records coordinator, Dale Stewart, letting you know that a report is due. We expect to receive these 
reports from you in a timely nlanner. 

Financial Reports: Your institution will be expected to provide us with a financial report at twelve- 
month intervals as well as a final financial report when all funds are expended. 

Nairative Reports: As principal investigator for the project, you will be expected to submit narrative 
progress reports to us every six months until the final product is submitted to the Foundation. 

Every scheduled narrative report should include a listing of any products produced or dissemination 
activities undertaken during that reporting period. This information should be submitted using the 
attached Project Product Report form. For an electronic version please email Lori Rainville 
lrainville@srf.org. 

Closing Narrative Report: As principal investigator for the project, you will be expected to submit a 
closing narrative report when you send the Foundation your final product. 

Post-Proiect Report: As principal investigator for the project, one year after you submit your final 
product, you will be l-equired to send us a narrative report in which you will assess the impact of your 
project. 

The attached Grant Reporting Requirements document describes all reporting requirements in detail. We 
value these reports highly. Any future grant payments or considerations are based in part on an 
assessment of these reports. 

Again, congratulations on the grant, and I look forward to following the progress of your work. 

Sincerely, 

Mark Stcinmeyer 
Senior Program Officer 

cc: Nicole Pobuta 

Attachments: Memorandum of Grant Conditions 
Grant Reporting Requirements 
Project Product Report 



Memorandum of Grant Conditions 

The grants of the Foundation are subject to the following conditions: 

1. All funds advanced by the Foundation under this grant shall be used by the Grantee for 
the purposes for which granted, and for no other purposes without the consent, in writing, 
of the Foundation; and any unexpended balance remaining in the hands of the Grantee 
upon the termination of the grant as hereinafter provided shall, at the option of the 
Foundation, be returned to it. 

2. The use of the funds advanced by the Foundation under this grant shall be commenced 
with reasonable promptness. If, in the sole opinion of the Foundation, there shall not 
have been a bona fide commencement of the use of such funds within a reasonable time 
following the date of acceptance hereof by the Grantee, the Foundation reserves the right 
to rescind all or any part of the grant hereby made. 

3. The funds hereby granted shall be advanced by the Foundation to the Grantee as mutually 
agreed upon by the Grantee and the Foundation. 

4. All funds granted by the Foundation to the Grantee, until used or disbursed by the Grantee 
for the purposes of said grant, shall not be used for any other purpose and shall not be 
invested in any manner which would jeopardize or impair in anywise their availability for use 
by the Grantee for the purposes hereinabove provided, or for return to the Foundation as 
hereinafter provided. 

5. Any public announcement of this grant shall be made pursuant to the approval of the 
Foundation. The use of the Foundation's name in relation to this grant in any medium of 
publication, whether written or oral, shall be pursuant to the approval of the Foundation. 

6. Advance notice must be given to the Foundation if the principal investigatorls will be 
changed during the course of this grant.' The Foundation reserves the right to terminate this 
grant and seek a return of funds if the Foundation, in its sole discretion, concludes that the 
change in personnel will substantially affect the quality of the product of the grant. 

The governing body of the Grantee shall adopt a resolution accepting and agreeing to accept 
this grant on the terms stated herein and shall furnish to this Foundation a certified copy of 
said resolution. In the alternative, the chief executive officer of the Grantee, or a duly 
authorized representative thereof, shall advise the Foundation, in writing, that he is fully 
authorized to accept this grant in accordance with its terms on behalf of the Grantee and that 
in so advising the Foundation he thereby so accepts this grant. Ln addition, the chief 
executive officer of the Grantee shall submit to the Foundation a copy of the Grantee's 
Internal Revenue Service exemption letter under Section 50I(c)(3) of the Internal Revenue 
Code of 1954, as amended (the "Code"). In addition, the chief executive officer of the 
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Memorandum of Grant Conditions 

7. (Continued) 
Grantee shall advise, in writing, that the Grantee's tax-exempt status under Section 501(c)(3) 
of the Code is unrevoked and in full force and effect. In the event the Grantee is not a private 
foundation, the chief executive officer shall submit to the Foundation any communication 
from the Internal Revenue Service so indicating, together with written advice to the effect 
that such status is unrevoked and in full force and effect. 

8. In the event the Grantee is a private foundation within the meaning of Section 509(a) of the 
Code, the Grantee shall cooperate fully with the Foundation in the exercise of its 
"expenditure responsibility" under Section 4945(h) of the Code, and to this end the Grantee, 
in addition to the requirements set forth above, shall: 

I. repay any portion of the amount granted which is not used for the purposes of the 
grant; 

11. submit full and complete reports, not less than annually, on the manner in which the 
funds are spent and the progress made in accomplishing the purposes of the grant; 

HI. maintain records of receipts and expenditures and make its books and records 
available to the Foundation at all times; and 

IV. not use any of the funds: 

a. ,to carry on propaganda, or otherwise to attempt to influence legislation 
(within the meaning of Section 4945(d)(1) of the Code); 

b. to influence the outcome of any specific public election, or to carry on 
directly or indirectly any voter registration drive (within the meaning of 
Section 4945(d)(2) of the Code); 

c. to make any grant which does not comply with the requirements of 
Section 4945(d)(3) or (4) of the Code; or 

d. to undertake any activity for any purpose other than one specified in 
Section 170(c)(2)(B) of the Code. 
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SMITH =HARDSON FOUNDATION 
Grant Reporting Requirements 

Thc Foundation requires all grant recipients to submit regular progress reports to the Foundation during 
the term of a grant. A grant remains open until the Foundation reccivcs the final product and all reporting 
requirements are satisfied. It is the principal investigator's responsibility to see that reports are submitted 
in a timely manner. A11 reports should be addressed to the appropriate program officer and include the 
eight-digit grant number that appears in all official correspondence fiom the Foundation. It is preferred 
that all reports be sent to the prograni officer via e-mail. 

Narrative Progress Reports are due fiom the principal investigator every six months until the project's 
final product is submitted to the Foundation and the dissemination plan is completed. Each narrative 
report shouId include a description of the progress that has been made on the work plan that was set forth 
in the grant proposal; a discussion of any preliminary findings; and a listing of any product/dissen~ination 
activity (e.g., papers, articles, or briefings) during the six-month reporting period. 

Closing Narrative Report is due from the principal investigator when the final product (e.g., published 
book, report, monograph, articIe, edited volume) is submitted to the Foundation. This report should 
include a description of all the work that was accomplished during the grant term; a summary of the 
project's findings; and a listing of the product/dissemination activities related to the project. 
IrnnlediateIy after the final product is available, two copies of the pi~duct should be sent to the program 
officer at the Foundation. 

Post-Project Narrative Report is due from the principal investigator twelve months after the final 
product for the grant is submitted to the Foundation or twelve months after the principal objective of the 
grant is achieved. This report should describe the project's impact. It should include information on how 
the project's findings were disseminated and how they were received. 

Financial Reports are due from the institution evay twelve months until all the grant funds have been 
expended for the project. Reports must duplicate the format of the budget that appeared in the proposal, 
showing the amount awarded and expended against the line items listed in the proposal budget. 

Final Financial Report is due from the institution after all the funds awarded in the grant have been 
expended. This report should include the original budget that was submitted with the .grant proposal and 
a separate listing of how the funds were disbursed. Any differences between the proposal budget and the 
actual budget should be explained. If there are remaining funds after the project is complete, the 
principal investigator should, contact hisher program officer, who will direct any further action. 

Grant Modifications: 

No Cost Extensions: If a project's work plan is delayed or cannot be conlpleted within the original 
grant term, principal investigators should submit a written request to their program officer for a 
no-cost extension. All requests should include a new project end date. 

Grant Reprogramming: If, during the tern1 of a grant, there is a need to alter the work plan that was 
set forth in the original proposal, the principal investigator should submit a written request to hidher 
program officer. 

Reallocations: If it becomes necessary to alter the proposed disbursement of the grant h d s  within 
existing or to new budgetary line items, the principal investigator should submit a written request, 
including a new budget, to hidher program officer. 
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December 2'20 1 1 

Mark Steinmeyer 
Senior Program Officer 
Smith Richardson Foundation 
60 Jessup Road 
Westport, CT 06880 

Dear Mark. 

Thank you for the exciting newsabout the Board's review of the CREDO proposal to 
conduct further research on charter school impacts. My team shares my appreciation of 
all your efforts to shape the proposal to earn a favorable outcome with the Board. And 
that effort continues even after the meeting. I am writing to respond to the three 
conditions that the Board placed on their approval of our submission. 

1. The Board requested that we submit the report and any subsequent articles 
to peer review. We understand the board's concern about subjecting new 
research methods to the traditional peer review process. For that reason, we have 
written a methods paper that demonstrates parallel modeling using student fixed 1 
effects and the new Virtual Control Records (VCRs) for the Economics of 
Education Review. That paper underwent a full peer review process and we have 
responded to questions posed by the reviewers in our final submission. The 
article was accepted for publication and will appear in January 2012. 

We have always used peer reviewers as part of our quality control process before 
we release any of our reports, even though the reports are prepared for a policy 
rather than a purely scholarly audience. This is a practice that we intend to 
continue with the research proposed for this grant. 

We typically select two types of peer reviewers - those that are focused on the 
policy landscape and those that are quantitative methodologists. We engage our 
reviewers in the early stages of our projects and do not call upon them to provide 
substantive advice to the work until the review stage. (We have other colleagues 
who f i l l  that role.) 
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b d CENTER FOR R F W  ON EWCATlON OLlTCOMEJ 

On the analytic side, we plan to produce a technical report that covers the 
methods employed in the various phases of the proposed study. The technical 
report will be drafted prior to the drafting of the full policy report, so the technical 
peer reviews can occur prior to the release of the full report. The draft technical 
report will cover: 

research design, 
description of the data 
matching methods, approach to the analysis 
analytic findings 
supporting documentation 

We generally ask reviewers to return comments in a fortnight, to allow time for 
clarification of our methods or additional analysis if needed. 

We share a draft of the full report with the policy-oriented and analytic peers and 
ask for a three-week response. The full report will not have as much detail about 
the analysis, since the orientation and audience will be more focused on the 2 
results and policy implications. 

And for any policy-related articles that we prepare for publication, there will be 
the standard peer review process of our submissions. Those submissions will 
require a tight summary of the analytic approaches and will need to meet the peer- 
review standards of each journal. 

Determine the level of significance. The question posed by the board concerns 
whether the results of the proposed analysis can be statistically significant. This 
issue was raised after the release of the 2009 report and was addressed at that 
time. Specifically, the issue is whether the use of VCRs violates the assumption 
of equal variance of VCRs and the charter school students to whom they were 
matched. Indeed, if these distributions were not equivalent, it would lead to bias 
in the estimated parameter for charter school effects. However, CREDO 
demonstrated empirically that the variances in the two groups - VCRs and charter 
students - were not significantly different. The results appear in the table below: 
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Reading Math 
Mean Standard Error Mean Standard Error 

VCR -.0327747 .OO 12930 -.0911137 .OO 12946 

Charter Students -.0328 184 .0012949 -.0914350 .OO 12969 

The CREDO team is keenly aware that new methodological approaches can raise 
concerns. We are firmly in favor of advancing the science of evaluation, along with our 
primary mission of informing public policy thinking. It is towards the end of firthering 
the scientific knowledge base that we have included in our research design multiple tests 
of the same data. Those tests, including details on the effect sizes and standard errors will 
be incorporated in the technical report discussed in #1 above and made available to the 
public. 

3. Subject the VCR results to sensitivity tests using other analytic methods. 

As you know, the proposal already contains the commitment to test the primary model 
results with a parallel student fixed effect model. Further, we agreed to isolate the 

3 

schools that have been studied in recent lottery studies and conduct a stand-alone VCR 
analysis with them for comparison purposes. There are three other options, and they are 
discussed separately below. 

a. Conduct the elementary matches without reference to a 3rd grade test score and 
compare the results of a baseline-free VCR analysis with our normal one. 
I am puzzled by the suggestion of this option. Part of the justification for using 
academic growth as an outcome is that it provides a clean separation of the 
marginal contributions of schools and a student's starting endowments. Including 
baseline scores in the match criteria serves another finction: it creates a reference 
that allows the differences in family background to be reflected without directly 
influencing the study of school effects. This is so because achievement, taken 
alone, is a combination of schooling and family effects. We take a prior score to 
reflect equivalent levels of endowments, arising from potentially different 
combinations of the two sources of influence. It is the inclusion of priors that 
justifies our assertion that selection bias is not a factor in the VCR analysis; 
without a prior score, we are completely open to the possibility that our charter 
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school sample is compared to a differently endowed student. We will perform the 
comparison, only in the context of "layering up" from a base model that is clearly 
flawed. 

We have another possibility to address the concern of included treatment effects. 
There is an assumption that charter elementary school all grow grade by grade, 
starting with either Kindergarten or Kindergarten and first grade and expanding 
one grade per year. This assumption however is not valid in all cases: in some 
cases budget pressures or extreme demand prompt elementary schools to open 
multiple grades at once. In these exceptional cases, the students joining the 
school in tested grades can provide a "pure charter" effect against a VCR 
comparison. They are exactly the cases we studied in the Economics of Education 
Review but limited to elementary schools that meet the inclusion criterion of 
opening with multiple tested grades. 

Based on a rough run through our data, it appears we have about 150 elementary 
schools that fit the "fast start" scenario. We can do a sensitivity analysis on the 
f i l l  complement of elementary school grades, divided into fast and slow growers, 4 
and see if the groups differ and if maturity since opening contributes to the 
explanation. 

b. Employ a propensity score matching approach. 
Since we last talked, the team has spent a fair amount of time reviewing some of 
the propensity Score Matching (PSM) literature. The use of PSM comes with a 
variety of possible conditions: include/exclude a prior test score, include more or 
fewer variables, a range of case-control ratios and the suitability of replacements 
for attrition in the matches. It is easy to estimate the feasibility of matches under 
these various combinations: with each additional match factor, the feasible set of 
matches declines. In a head-to-head comparison against the match criteria used in 
the VCR, in all cases the result is that the VCR produces tighter matches because 
we use the most extensive set of criteria. So we would a priori expect the results 
of other methods to have higher variance simply due to excluded variables. It is 
less clear what the potential is for bias in the charter school estimator with other 
PSM approaches, since it would depend on the degree of association between the 
omitted variable and the binary for charter school enrollment. 
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But the VCR differs in another way that we expect will be favorable to PSM 
matching. We exploit the student-level data in a unique way and restrict the 
possible matches to the schools in each charter school's feeder pool, whereas 
most PSM methods use an unrestricted pool of matches either across a district or 
state. (There's nothing magical in our approach, it is merely that we do 
preliminary analysis of the migration of students prior to setting our parameters 
for matching.) With the feeder school limitations, the coupling of VCR-eligible 
students and charter students is direct and material -the candidates for a VCR 
actually attend the counterfactual schools the charter students would otherwise 
attend. We consider this fact to reduce the influence of unobserved factors, 
though we cannot say they are eliminated entirely. (We think we get closer with 
matching on baseline scores.) The result is that we expect PSM to be a weaker 
comparison method because the matches are inevitably more loosely aligned. We 
intend to demonstrate this important difference. 

On the modeling side, we will include a PSM test mimicking the work of Mark 
Berends in his work on charter school impacts as part of the sensitivity analysis to 5 
appear in the Technical Report. 

1 have prepared a revised budget to show the additional resource requirements to 
accomplish this last step of the sensitivity analysis. It adds another $34,163 to the 
budget, for a new total of $471,800. 

Please let me know if you have questions or other ideas. 

Sincerely, 

ME Raymond 



STANFORD UNIVERSITY 
Stanford, CA 94305 [Mail Code 55791 

David D Oakes, M.D. 

CHAIR, PANEL ON NON-MEDICAL HIJMAN SUBJECTS 

Certification of Human Subjects Approvals 
Date: October 31,201 2 

To: Eric A. Hanushek, PhD, Hoover Institution 
Jennifer Hodges, Margaret E. Raymond PhD, Devora Davis B.S., Edward Cremata MS, James Lynn 
Woodworth M.Ed., Kathleen Dickey MS, Kristina Lawyer M.A., Emily Elizabeth Harris Peltason BA, 
Yohannes G Negassi M.A. 

From: David D Oakes, M.D., Administrative Panel on Human Subjects in Medical Research 

Protocol The National Charter School Study 

Protocol ID: 15913 IRB Number: 6208 (Panel: 8) 

The IRB approved human subjects involvement in your research project on 1013112012. 'Prior to subject 
recruitment and enrollment, if this is: a Cancer-related study, you must obtain Cancer Center Scientific 
Review Committee (SRC) approval; a GCRC study, you must obtain GCRC approval; a VA study, you must obtain 
VA R and D Committee approval; and if a contract is involved, it must be signed.' 

The expiration date of this approval is 1013112015 at Midnight. If this project is to continue beyond that date, you 
must submit an updated protocol in advance for the IRB's re-approval. If this protocol is used in conjunction with 
any other human use it must be re-approved. Proposed changes to approved research must be reviewed and 
approved prospectively by the IRB. No changes may be initiated without prior approval by the IRB, except where 
necessary to eliminate apparent immediate hazards to subjects. (Any such exceptions must be reported to the IRB 
within 10 working days.) Unanticipated problems involving risks to participants or others and other events or 
information, as defined and listed in the Report Form, must be submitted promptly to the IRB. (See Events and 
Information that Require Prompt Reporting to the IRB at http:llhumansubjects.stanford.edu.) 

All continuing projects and activities must be reviewed and re-approved on or before Midnight of the expiration date. 
The approval period will be less than one year if so determined by the IRB. It is your responsibility to resubmit the 
project to the IRB for continuing review and to report the completion of the protocol to the IRB within 30 days. 

Please remember that all data, including all signed consent form documents, must be retained for a minimum of 
three years past the completion of this research. Additional requirements may be imposed by your funding agency, 
your department, or other entities. (See Policy on Retention of  and Access to Research Data at 
http:llstanford.eduldeptlDoRlrphl2-I 0.htmI.) 

This institution is in compliance with requirements for protection of human subjects, including 45 CFR 46, 21 CFR 50 
and 56, and 38 CFR 16. 

David D Oakes, M.D., Chair 

Approval Period: 1013112012 THROUGH 1013112015 

Review Type: EXPEDITED - CONTINUING REVIEW 

Funding: Robertson Foundation - Hoover lnst, SPO: 104313 

Expedited Under Category: 5 

Assurance Number: FWA00000935 (SU) 
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Stanford, CA 94305 [Mail Code 55791 
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CHAIR, PANEL ON NON-MEDICAL HUMAN SUBJECTS 

Certification of Human Subjects Approvals 
Date: October 31, 201 2 

To: Eric A. Hanushek, PhD, Hoover Institution 
Jennifer Hodges, Margaret E. Raymond PhD, Devora-Davis B.S., Edward Cremata MS, James Lynn 
Woodworth M.Ed., Kathleen Dickey MS, Kristina Lawyer M.A., Emily Elizabeth Harris Peltason BA, 
Yohannes G Negassi M.A. 

From: David D Oakes, M.D., Administrative 'Panel on Human Subjects in Medical Research 

Protocol The National Charter School Study 

Protocol ID: 15913 IRB Number: 6208 (Panel: 8) 

The IRB approved human subjects involvement in your research project on 10/31/2012. 'Prior to subject 
recruitment and enrollment, if this is: a Cancer-related study, you must obtain Cancer Center Scientific 
Review Committee (SRC) approval; a GCRC study, you must obtain GCRC approval; a VA study, you must obtain 
VA R and D Committee approval; and if a contract is involved, it must be signed.' 

The expiration date of this approval is 10/31/2015 at Midnight. If this project is to continue beyond that date, you 
must submit an updated protocol in advance for the IRB's re-approval. If this protocol is used in conjunction with 
any other human use it must be re-approved. Proposed changes to approved research must be reviewed and 
approved prospectively by the IRB. No changes may be initiated without prior approval by the IRB, except where 
necessary to eliminate apparent immediate hazards to subjects. (Any such exceptions must be reported to the IRB 
within 10 working days.) Unanticipated problems involving risks to participants or others and other events or 
information, as defined and listed in the Report Form, must be submitted promptly to the IRB. (See Events and 
Information that Require Prompt Reporting to the IRB at http://humansubjects.stanford.edu.) 

All continuing projects and activities must be reviewed and re-approved on or before Midnight of the expiration date. 
The approval period will be less than one year if so determined by the IRB. It is your responsibility to resubmit the 
project to the IRB for continuing review and to report the completion of the protocol to the IRB within 30 days. 

Please remember that all data, including all signed consent form documents, must be retained for a minimum of 
three years past the completion of this research. Additional requirements may be imposed by your funding agency, 
your department, or other entities. (See Policy on Retention of and Access to Research Data at 
http:llstanford.eduldeptlDoRlrphl2-10, html.) 

This institution is in compliance with requirements for protection of human subjects, including 45 CFR 46, 21 CFR 50 
and 56, and 38 CFR 16. 

David D Oakes, M.D., Chair 

Approval Period: 10131/2012 THROUGH 10/31/2015 

Review Type: EXPEDITED - CONTINUING REVIEW 

Funding: Smith Richardson Foundation 

Expedited Under Category: 5 

Assurance Number: FWA00000935 (SU) 
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To: Eric A. Hanushek, PhD, Hoover Institution 
Jennifer Hodges, Margaret E. Raymond PhD, Devora Davis B.S., Edward Cremata MS, James Lynn 
Woodworth M.Ed., Kathleen Dickey MS, Kristina Lawyer M.A., Emily Elizabeth Harris Peltason BA, 
Yohannes G Negassi M.A. 

From: David D Oakes, M.D., Administrative Panel on Human Subjects in Medical Research 

Protocol The National Charter School Study 

Protocol ID: 1591 3 IRB Number: 6208 (Panel: 8) 

The IRB approved human subjects involvement in your research project on 10131/2012. 'Prior to subject 
recruitment and enrollment, if this is: a Cancer-related study, you must obtain Cancer Center Scientific 
Review Committee (SRC) approval; a GCRC study, you must obtain GCRC approval; a VA study, you must obtain 
VA R and D Committee approval; and if a contract is involved, it must be signed.' 

The expiration date of this approval is 1013112015 at Midnight. If this project is to continue beyond that date, you 
must submit an updated protocol in advance for the IRB's re-approval. If this protocol is used in conjunction with 
any other human use it must be re-approved. Proposed changes to approved research must be reviewed and 
approved prospectively by the IRB. No changes may be initiated without prior approval by the IRB, except where 
necessary to eliminate apparent immediate hazards to subjects. (Any such exceptions must be reported to the IRB 
within 10 working days.) Unanticipated problems involving risks to participants or others and other events or 
information, as defined and listed in the Report Form, must be submitted promptly to the IRB. (See Events and 
Information that Require Prompt Reporting to the IRB at http:llhumansubjects.stanford.edu.) 

All continuing projects and activities must be reviewed and re-approved on or before Midnight of the expiration date. 
The approval period will be less than one year if so determined by the IRB. It is your responsibility to resubmit the 
project to the IRB for continuing review and to report the completion of the protocol to the IRB within 30 days. 

Please remember that all data, including all signed consent form documents, must be retained for a minimum of 
three years past the completion of this research. Additional requirements may be imposed by your funding agency, 
your department, or other entities. (See Policy on Retention of and Access to Research Data at 
http:llstanford.eduldeptlDoRlrph/2-10. html.) 

This institution is in compliance with requirements for protection of human subjects, including 45 CFR 46, 21 CFR 50 
and 56. and 38 CFR 16. 

David D Oakes, M.D., Chair 

Approval Period: 1013112012 THROUGH 10/3112015 

Review Type: EXPEDITED - CONTINUING REVIEW 

Funding: Emerson Collective 

Expedited Under Category: 5 

Assurance Number: FWA00000935 (SU) 





STANFORD UNIVERSITY 
Stanford, CA 94305 [Mail Code 55791 

David D Oakes, M.D. 

CHAIR, PANEL ON NON-MEDICAL HUMAN SUBJECTS 

Certification of Human Subjects Approvals 
Date: October 31, 201 2 

To: Eric A. Hanushek, PhD, Hoover Institution 
Jennifer Hodges, Margaret E. Raymond PhD, Devora Davis B.S., Edward Cremata MS, James Lynn 
Woodworth M.Ed., Kathleen Dickey MS, Kristina Lawyer M.A., Emily Elizabeth Harris Peltason BA, 
Yohannes G Negassi M.A. 

From: David D Oakes, M.D., Administrative Panel on Human Subjects in Medical Research 

Protocol The National Charter School Study 

Protocol ID: 1591 3 IRB Number: 6208 (Panel: 8) 

The IRB approved human subjects involvement in your research project on 10/31/2012. 'Prior to subject 
recruitment and enrollment, if this is: a Cancer-related study, you must obtain Cancer Center Scientific 
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project to the IRB for continuing review and to report the completion of the protocol to the IRB within 30 days. 

Please remember that all data, including all signed consent form documents, must be retained for a minimum of 
three years past the completion of this research. Additional requirements may be imposed by your funding agency, 
your department, or other entities. (See Policy on Retention of  and Access to Research Data at 
http://stanford.edu/dept/DoR/rph/2-10.htmI.) 

This institution is in compliance with requirements for protection of human subjects, including 45 CFR 46, 21 CFR 50 
and 56, and 38 CFR 16. 

David D Oakes, M.D., Chair 

Approval Period: 10/31/2012 THROUGH 10/31/2015 

Review Type: EXPEDITED - CONTINUING REVIEW 

Funding: Fairbanks Foundation 

Expedited Under Category: 5 

Assurance Number: FWA00000935 (SU) 
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1 Introduction 

Schooling and human capital investments have been acentral focus of development policy, but 
doubts have arisen as disappointments with results grow. Nowhere is this inore apparent than 
in the case of growth policy, where schooling investments have not appeared to return the eco- 
nomic outcomes promisedby theoretical growth mode1s.I Prior analyses into the specification 
of empirical cross-country growth models lead to a warranted skepticisni about the identifica- 
tion of causal growth effects. Our analysis of newly developed measures of skill differences 
based on international tests of math and science suggests, however, that one of the most sig- 
nificant problems underlying these prior concerns is the valid measurement of human capital 
across countries. We find that accurately measuring differences in educational achievement, 
which we refer to silnply as cognitive skills, dramatically improves our ability to explain vari- 
ations in long-run growth across countries. Moreover, while having limitations in macroeco- 
nomic applications, a set of microeconometric approaches can be employed in the cross-coun- 
try setting to rule out many of the common concerns that undermine causal interpretations. 

As a simple summary observation, world policy attention today focuses on the lagging 
fortunes of Sub-Saharan Africa and of Latin America. Considerably less attention goes to 
East Asia, and, if anything, East Asia is proposed as a role model for the lagging regions. 
Yet to somebody contemplating development policy in the 1960s, none of this would be so 
obvious. Latin America had average income exceeding that in Sub-Saharan Africa and the 
Middle East and North Arrica regions, and both of these exceeded East Asia (see Appcndix 
Table 8).' Further, Latin America had schooling levels that exceeded those in the others, 
which were roughly equal. Thus, on the basis of observed human capital investments, one 
might have expected Latin America to pull even farther ahead while having no strong priors 
on the other regions. The unmistakable failure of such expectations, coupled with a similar set 
of observations for separate countries in the regions, suggests skepticism about using human 
capital policies to foster development. But, this skepticism appears to be more an outgrowth 
of imperfect measurement of human capital investments than an empirical reality. 

The measurement issues become apparent when we introduce direct measures of cognitive 
skills from international tests of math and science into the growth picture. The entire pic- 
ture changes. Figure I plots regional growth in real per capita GDP between 1960 and 2000 
against average test scores after conditioning on initial GDP per capita in 1960."egional 
annual growth rates, which vary from 1.4% in Sub-Saharan Africa to 4.5 % in East Asia, fall 
on a straight line with an R' = 0.985. But, school attainment, when added to this regression, 
is unrelated to growth-rate differences. Figure 1 suggests that, conditional on initial income 
levels, regional growth over the last four decades is completely described by differences in 
cognitive skills. 

In the upsurge of empirical analyses of why some nations grow faster than others since the 
seminal contributions by Barro (1991, 1997) and Mankiw et al. (1992), a vast literature of 
cross-country growth regressions has tended to find a significant positive association between 

See, for example, Pritchett (2006). 

Japan was significantly ahead of the rest of the East Asia region, but its exclusion does not change the 
rcgional ordering (see Appendix Table 8). 

Regional data come from averaging all countries with availablc data in a rcgion. The 50 countries arc not 
chosen to be representative but instcad represent the universc of countries that participated in international 
tests and had available the requisite econolnic data. Still. Appendix A shows that the average 1960 incomes 
for all countries in cach region arc quite similar to those for our subsct of countries. Thc division of Europc 
into three regions illustrates the heterogeneity within OECD countries, but a combined Europe also falls on 
the line in Fig. I. 
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" 1 
50 0 50 

Conditional test score 
coef - .02305259. se = .0015(1272,1- 17.7 

Fig. I Cognitive Skills and Growth across World Regions. Notes: Added-variable plot of a regression of the 
average annual rate of growth (in percent) of real GDP per capita in 1960-2000 on the initial level of real GDP 
per capita in 1960 and average test scores on international student achievement tests. Authors' calcuIations. 
See Table 8 for a list of the countries contained ill each world region. Region codes: East Asia and India 
(ASIA), Central Europe (C-EUR), Conimonwealth OECD members (COMM), Latin America (LATAM), 
Middle East and North Africa (MENA), Northern Europe (N-EUR), Southern Europe (S-EUR), Sub-Saharan 
Africa (SSAFR) 

quantitative measures of schooling and economic growth."ut, all analyses using average 
ycars of schooling as the human capital measure implicitly assume that a year of schooling 
dclivers the same increase in knowledge and skills regardless of thc cducation system. For 
example, a year of schooling in Peru is assumed to create the same increase in productive 
human capital as a year of schooling in Japan. Equally as important, this measure assumes 
that formal schooling is the primary source of education and thal variations in the quality of 
nonschool factors have a negligible effect on education outcomes. 

In this paper, we conccntrate directly on the role of cognitive skills. This approach was 
initiated by Hanushek and Kimko (3000), who related a measure of educational achievcment 
derived from the international student achievement tests through 1991 to economic growth 
in 1960-1990 in a sample of 31 countries with available data. They found that the association 
of economic growth with cognitive skills dwarfs its association with years of schooling and 
raises the explanatory power of growth models substantially. Their general pattern of results 
has becn duplicated by a scries of other studies over the past 10 years that pursue different 
tcsts and spccifications along with diffcrcnt var~ations of skills mca~urcrncnt .~ 

Bul should we interpret the tight relationship between cognitive skills and growth as 
rcllecting a causal relationship that can suppod direct policy actions'! Questions abouc the 
identification of underlying causal effects in cross-country growth models have existed for a 
long time and go beyond just the impact of human capital. Bcginning with Levine and Renclt 
(1992), plentiful evidence of the gencrnl sensitivity to alternative samples and spccifications 
has convinced many that cross-country einpirical models are not fruitful policy investiga- 
tions. In terms of schooling, Bils and Klenow (2000) provide convincing evidence of the 

For extensive reviews of the literature, see Topel (1999). Krueger and Lindahl (200I), Pritchett (2006), and 
Hanushek and Woessmann (2008). The robustness of the association is highlighted by the extensive analysis 
by Sala-i-Martin et al. (2004): Of 67 explanatory variables in growth regressions on a sample of 88 countries, 
primary schooling turns out to be the most robust influence factor (after an East Asian dummy) on growth in 
GDP per capita in 196S1996. 

Detailed discussion of these studies is available In Hanushek and Woesamann (201 la). 
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endogeneity of school attainment in growth models. Further, it is unclear to what extent prior 
attempts to deal with endogeneity, such as the panel data approaches of Barro (1997) and 
Vandenbussche et al. (2006), have been successful in a setting where the dominant infor- 
mation is found in the cross-country ~a r i a t i on .~  Perhaps the strongest evidence on causality 
has been related to the imporlance of fundamental economic institutions using identification 
through historical factors (Acemoglu et a]. 200 1,2005), but this has not yielded clear advice 
about the kinds of feasible policies that will lead to national payoffs, and it itself has been 
subject to question (Glaeser et al. 2004). 

When estimating the effecl of cognitive skills on growth, the main causality concerns 
relate to reverse causality and to omitted country variables such as inherent difference in 
nations' culture and economic institutions that are correlated both with economic growth and 
with cognitive skills or their determinants. We assess these issues from a number of angles 
with the objective of narrowing the range of threats to a causal interpretation. Of course, 
it is virtually impossible to identify causality in a thoroughly convincing manner given thc 
limited observations underlying cross-country growth models. Each approach we employ 
deals with one or more common concerns such as the influence of cultural differences, faulty 
measurement of cognitive skills, or simple reverse causality. But each relies upon strong 
maintained hypotheses that may or may not be completely persuasive. 

Our analysis, while building on Hanushekand Kimko (2000), provides new evidence about 
the potential causal interpretation of the cognitive skills-growth relationship. The devclop- 
nient of a new data series on cognitive skills (Sect. 3), expanded to 64 countries for some 
analyses, permits approaches to estimation not previously possible. We are able to improve 
on the underlying measurement, to increase the country observations to a broader range of 
development experiences, to extend the period of observed long-term growth to 1960-2000 
(and to 2007 in some specifications), and to add both a longitudinal and a within-country 
distributional dimension to the database. We begin by showing that the relationship between 
cognilive skills and economic growth is extraordinarily robust to alternative samples defined 
by different time periods and sets of countries and to different specifications of the skills 
measure and of the growth relationship (Sect. 4). 

The core of the paper applies a series of approaches to identification of causal parame- 
ters now common in microeconometric studies to the macroeconomic analysis of growth, 
although the application to cross-country estimation remains difficult. The important new 
analyses include estimation with instrumental variables (Sect. 5) and consideration of in- 
tertemporal changes in growth rates within countries (Sect. 7). More recent U.S. data also 
permit important refinements to the analysis of cognitive skills on the labor market earnings 
of immigrants (Sect. 6) previously introduccd in Hanushek and Kimko (7,000), including the 
spccification of full diffcrcncc-in-diffcrcnccs modcls. 

Each of' our three approaches deals wilh a parlicular class of reverse causation or omitted 
variables. By identifying skill variation stemming from institutional school policies in the 
countries, the instrumental-variable models highlight the role of schools while addressing 
issues of simple reverse causality and of inherent cultural difference across nations that might 
be related to attitudes and perfonnance in learning. By focusing on U.S. labor-market out- 
comes for immigrants, the difference-in-differences approach deals not only with reverse 
causality but also with the possibility that cultural differences or economic institutions of 
national economies may be correlated with favorable educational outcomes. By using the 
intertemporal dimension of our new database, our longitudinal analysis of changes in growth 
ratcs eliminates stable country-specific factors in ;i general way in the spirit of country fixed 

Aghion et ul. (2009) approach causality by relying on within-country variation 
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effects. In cach of the three investigations, wc explicitly describe the assumptions that are key 
to interpreting the results. Importantly, the different approaches rely on diffcrent assumptions, 
guard againsl different threats 10 identilication, and would fail for different reasons. 

A related aspect of these separate causal investigations is the pinpointing of a specific 
policy role for improved school quality. While variations in cognitive skills can arise from 
various influences-families, culture, health, and ability-the instrurneiital-variable results 
indicate that schools, and in particular institutional structures of school systems, are one way 
for improvement available to policy makers. This conclusion is reinforced by how country 
of schooling-U.S. versus home counlry-is important for identifying individual skills in 
the immigrant analysis. 

A final issue addressed is that average test scores do not adequately reflect the range of 
policy options facing a nation. Specifically, one could institute policies chiefly directed to the 
lower cnd of the cognitive distribution, such as the Education for All initiative, or one could 
aim more at the top end, such as the focuscd technological colleges of India. In an analysis 
enabled by the detailed country-specilic distributional dimension of our new micro database, 
we are able to go beyond simple mean difl'erence in scores and provide the first estimales of 
how growth is affected by the distribution of skills within countries and how it might interact 
with the nation's technology (Sect. 8). Wc find improving both ends of thc distribution to bc 
beneficial and complcmcntary. The importance of the highly skilled is even more important 
in developing countries that have scope for imitation than in developed countries that are 
innovating. 

2 A simple growth model with cognitive skills 

We begin with a very simple growth model: a country's growth rate (g) is a function of the 
skills of workcrs ( H )  and other factors (X) that include initial lcvels of income and tcch- 
nology, economic institutions, and other systeniatic factors. Skills are frequently referred to 
simply as the workers' human capital stock. For simplicity in Eq. ( I ) ,  we assume that His  
a one-dimensional index and that growth rates are linear in these inputs, although these are 
not important for our 

It is useful at this stage to understand where the skills ( H )  might come from. As discussed 
in thc extensive educational production function literature (Hanushck 2002), thesc skills are 
affcctcd by a range of factors including family inputs (F), the quantity and quality of inputs 
provided by schools (qS), individual ability (A), and other relevant factors (Z)  which include 
labor market experience, health, and so forth as in: 

The schooling term combines school attainment (S) and its quality (q). 
Human capital is nonetheless a latent variable that is not directly observed. To be useful 

and verifiable, it is necessary to specify the measurement of H .  The vast majority of existing 

The form of this relationship has been the subject of considerable debate and controversy. As we write it. it 
can be consistcnt with both basic cndogenous growth models such as Lucas (1988), Romer (1990). and Aghion 
and Howitt (1998) and neoclassical growth models such as Mankiw et al. (1992). We allow for conditional 
convergence in the empirical specifications, and the parameters estimated suggest very long transitional peri- 
ods from any perturbation oft' of a balanced growth path. Wc gcnerally cannot adequately distinguish among 
alter~~ative forms of the underlying growth process. While considering the growth implications of various 
policy changes, we can, however, investigate dircctly the sensitivity of GDP projections to the alternative 
rnodels (see tia~iushek and Woessmann 201 1 b). 
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theoretical and empirical work on growth begins-frequently without discussion-by taking 
the quantity of schooling of workcrs (S) as a direct measure of H. 

A more compelling alternative is to focus directly on the cognitive skills component of 
human capital and lo measure H with test-score measures of mathematics, science, and 
reading achie~ement.~ The use of measures of educational achievement has a number of 
potential advantages. First, they capture variations in the knowledge and ability that schools 
strive to produce and thus relate the putative outputs of schooling to subsequent economic 
success. Second, by emphasizing total outcomes of education, they incorporate skills from 
any source-families, schools, and ability. Third, by allowing for differences in performance 
among students with differing quality of schooling (but possibly the same quantity of school- 
ing), they open the investigation of the importance of different policies designed to affect the 
quality aspects of scho01s.~ 

3 Consistent international measures of cognitive skills 

This analysis starts with the development of new measures of international differences of 
cognitive skills derived liom educational achievement tests. We would ideally have measures 
of the skills for workers in the labor force, but our measures of cognitive skills come from data 
on testing for students who are still i n  school. This creates a trade-off: incorporating more 
recent testing has the potential advantages of improved assessments and observations on a 
greater number of countries but it also weights any country measures more toward students 
and less toward workers.'' We begin with an expansive inclusion of more recent tests but 
then investigate the impact of this choice through extended robustness checks that lake more 
restrictive choices. 

The measures developed here extend those developed in Hanushek and Kimko (2000) to 
add new international tests, more countries, and intertemporal and within-country dimen- 
sions. They also deal with a set of problems that remained with the early calculations." 

Some reaearchers have suggested that test scores should be thought of as a measure of school quality ( q ) ,  
leading to use of test scores times years of schooling as a measure of H, but this ignores the influence of family 
factors and other elements of Eq. (2) that have been shown to be very important in determining cognitive skills. 

Some recent work has introduced the possibility that noncognitive skills also enter into individual eco- 
nomic outcomes (see importantly Bowles et al. 2001; Heckman et al. 2006; Cunha et al. 2006). Hanushek and 
Woessmann (2008) integrate noncognitive skills into the interpretation of general models such as above and 
show how this affects the interpretation of the parameter on school attainment and other estimates. While there 
are no agreed-upon measures of noncognitive skills, at the aggregate level they might wcll be incorporated in 
"cultural differences," something that we address in the analysis below. 

lo  The rcliance on schooling-based measures of skills also makes it clear why it is not possible to employ 
panel data estimation even though tests are spread across almost four decades for some nations. Any panel 
study would require measuring the cognitive skills of the labor force at different points in time, something that 
is not possible with the sporadic measurement of student skills. Only one international test-thc International 
Assessment of Adult Literacy-has suggested the possibility of panel estimation across countries because it 
has tested adults rather than students (see Coulombe and Tremhlay 2006). Nonetheless, such analysis requires 
very strong assumptions about the mapping of observed age patterns of skills onto changes in labor force skills 
over timc. Further, most of the variance in growth and in test scores is found across countries, not across time 
for individual countries-suggesting that panel data do not deal effectively with the most acute estimation 
issues. As shown in Appendix B, the testing has involved voluntary participation by a time-varying group of 
countries in tests that assess varying subject matters and gradelagc ranges of students. 

I '  The correlation across thc common 30 countries of the new test measures developed here and those in 
Hanushek and Kimko (2000) is 0.83. Appendix I3 asesses the importance for growth modeling of the differ- 
ences in their measureb and thobe developed here. 
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Between 1964 and 2003, twelve different international tests of math, science, or reading 
were admi~listered to a voluntarily participating group of countries (see Appendix Table 10). 
These include 36 different possible scores for year-age-test combinations (e.g., science for 
students of grade 8 in 1972 as part of the First International Science Study or math of 15- 
year-olds in 2000 as a part of the Programme on International Student Assessment). Only 
the United States participated in all possible tests. 

The assessments are designed to identify a common set of expected skills, which were 
then tested in the local language. It is easier to do this in math and science than in reading. 
and a majority of the international testing has focused on math and science. Each test is newly 
constructed, usually with no effort to link to any of the other rests. 

We wish to construct consistent measures at the national level that will allow comparing, 
say, math performance of 13-year-olds in 1972 to that in 2003. This would permit us to 
comparc performance across countries, cven when they did not each participate in a com- 
mon assessment, as well as track performance over time. It would also provide the ability to 
aggregate scorcs across different years, ages, and even subjects as appropriate. The details 
of  this construction along with the final data are found in Appendix B, and here we simply 
sketch the methodology. Because the test distribution is normal within the OECD sample, 
our construction of aggregate country scores focuses on transformations of the means and 
variances of the original country scores in order to put them each into a common distribution 
of outcomes. 

Comparisons of the difficulty of tests across time are readily possible because the United 
States has participated in all assessments and because there is external infornlation on the 
absolute level of performance of U.S. students of different ages and across subjects. The 
United States began consistent testing of a random sample of students around 1970 under 
the National Assessment of Educational Progress (NAEP). By using the pattern of NAEP 
scores for [he U.S. over time, it is possible to equate the U.S. performance across each of the 
international tests. 

The comparison of performance of other countries to the U.S. requires a distance metric 
for each test. Each assessment has varying country participation and has different test con- 
struction so that the variance of scores for each assessment cannot be assumed to be constant. 
Our approach is built on the observed variations of country means for a group of countries 
that have well developed and relatively stable educational systems over the time period.'2 
We create the "OECD Standardization Group" (OSG) by using the thirteen OECD countries 
that had half or more of the relevant population attaining a secondary education in the 1960s 
(the time of the first tests). For each assessment, we then calibrate the variance in country 
mean scores for the subset of the OSG participating to the variance observed on the PISA 
tests in 2000 (when all countries of the OSG participate). The identifying assumption of this 
approach is that the variance in the mean performance among a group of relatively stablc 
education systems does not change substantially over time. 

By combining the adjustments in levels (based on the U.S. NAEP scores) and the adjust- 
mcnt in variances (based on the OECD Standardization Group), we can directly calculate 
standardized scores for all countries on all assessments. Each age group and subject is 
normalized to the PISA standard of mean 500 and individual standard deviation of 100 
across OECD countries. We can then aggregate scores across time, ages, and subjects as we 
desire. 

l2 Thc development of aggregate scorcs by Hanushck and Kinlko (2000) and by Bano (2001) assumcd that 
thc test variances across assessments were constant, but thcre is no reason for this to be the case. Our approach 
is in the spirit of Gundlach et al. (2001). 
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