
B. COLLECTION OF INFORMATION EMPLOYING STATISTICAL METHODS 

B.1. Respondent Universe and Sampling Methods

 The primary goal of the sampling design is to obtain a national random sample of NIH

2005  and  2006  grant  recipients  from  publicly  available  information  at  each  of  these

organizations.  It is expected that these faculty will have graduate students in Ph.D, MD/Ph.D,

and MD only programs, and most will be faculty members within natural science, engineering,

and medical school departments of degree-granting institutions.  There are approximately 14,000

NIH  grantees  per  year.   Our  target  population  are  grantees  who  are  faculty  of  academic

institutions or medical schools/medical centers who have primary responsibility for overseeing a

doctoral  student  in  the past  5  years.   Based upon a review of  the data  from NIH grantees,

approximately  75  percent  of  these  grantees  are  faculty  of  academic  institutions  or  medical

schools/medical centers.  A two-way stratification is proposed:

 Faculty belonging to medical schools both stand-alone and those that are part of large
academic institutions

 Faculty belonging to all other academic institutions

The names, email addresses, and telephone numbers of 10,000 of these faculty members will

be randomly selected within strata ( as indicated in Table 1).  Since faculty members can be

contacted directly using information from the sampling frame, no cost savings will be realized by

clustering faculty members within institutions or any other clustering variable.  Hence, individual

faculty members can act as Primary Sampling Units (PSUs).  

 After data collection is complete, we will develop sampling weights to permit expansion

of estimates to all faculty in the sampling frame.  These sampling weights will be appropriately

adjusted for nonresponse.  Nonresponse adjustment is necessary to avoid bias in the estimates

due to differential nonresponse.  Total frequencies such as those for male and female faculty may

also be poststratified to totals available in the frame, as deemed necessary after a review of the



frequency  distributions  and  finalization  of  data  analysis.   Analysis  will  be  performed  using

software that accommodates the sampling design, such as SUDAAN, so that standard errors are

estimated  appropriately.   The  expected  response  rate  using  this  sample  design  and the  data

collection procedures outlined below is 70 percent of those who are eligible because in the last

five years they have had primary responsibility for overseeing a doctoral student.

B.2. Procedures for the Collection of Information

a. Statistical Methodology for Stratification and Sample Selection

To select a sample of faculty for the purposes of evaluating mentoring and advising of Ph.D

students among those faculty, we will use a list of the NIH grantees in the past two years as a

sampling frame.  This will be used to identify strata from which the sample will be selected.  The

stratification variable identifying the type of grant the faculty member received can simply be

created by merging the two lists and removing duplicates, awards to postdoctoral fellows, and

awards to faculty in non-U.S. institutions.  Using the Integrated Postsecondary Education Data

System (IPEDS) Dataset Cutting Tool, provided by the National Center for Education Statistics

(NCES),  universities  that  contain  either  medical  schools  or  veterinary  schools  will  be

distinguished from those that do not, for the purposes of stratification. 

 This study is focused on a variety of subdomains.  A sample size of 10,000 was chosen to

accommodate small subdomains, including, for example, faculty who are employed by medical

schools that are not affiliated with a larger academic institution.  According to the IPEDS Dataset

Cutting Tool, there are only 53 such institutions.  Previous studies of graduate students have

shown about two-thirds report having a mentor.  It seems conceivable that a similar proportion of

faculty have mentored graduate students in the past 5 years.  With a 66% eligibility expected

(only those faculty with a recent graduate student in the past 5 years) along with an anticipated

response  rate  of  70  percent,  the  original  sample  size  is  reduced  to  4,620.   Of  the  1,863

institutions that grant graduate degrees, only 535 of which potentially have doctoral students, of



which 53 is less than 10 percent.  It is therefore conceivable that faculty from these institutions

could constitute 10 percent of the sample.  We may also be interested in differences in other

subdomains  such  as  between  males  and  females  in  these  schools  which  could  result  in  a

subsample of about 233.  

b. Estimation procedure

 The plan for the statistical analyses of the data, which is mainly limited to descriptive

statistics, is presented in Section A.  To summarize, this study attempts to get a snapshot view of

the state of mentoring and advising in U.S. universities, using a variety of metrics.  SUDAAN

will be used to provide the standard error estimates to accommodate the sampling design.

c. Degree of accuracy for the purpose described in the justification

 As  explained  in  subsection  (a)  above,  the  large  sample  size  is  necessary  to  detect

differences in study variables for small subdomains.  We have shown how a subdomain with 233

respondents is conceivable for this study.  Comparing two subdomains, with equal numbers in

each stratum,  for a comparison of proportions with 250 in each domain, with 80 percent power

and a 5 percent level of significance, it would be possible to detect a difference of proportions of

0.145.  This assumes a population size of 20,000.

d. Data Collection Procedures

The survey will be introduced by sending an email invitation to each faculty member who

has been sampled (Appendix C).  The literature suggests web surveys have a higher response rate

when an email with the URL address is sent to the sample member.  The email will introduce the

study, stress its importance, review confidentiality, and provide a toll-free telephone number and

an email address for the study’s help desk.  The email will also include information about the

web address of the survey (URL), and the user ID and password.



Following up on the initial invitation to participate in the survey, nonresponders will receive

up to five email reminders, one every four days (Appendix C). As people complete the survey,

the database used to track contacts will automatically delete them from the group scheduled to

receive reminders.  To address the possibility that spam filters may block the emails, the sender

will be identified as the Office of Research Integrity.  Emails will be sent on a staggered basis to

reduce the possibility of some institutions receiving a large number of email invitations on one

day.

Follow-up reminder telephone calls (Appendix C) will be made to sample members who

have not responded after the email reminders.  As needed to improve the response rate, sample

members may also be offered the opportunity to complete the questionnaire with a telephone

interviewer. 

The data collection methods are designed to reach a targeted 70 percent response rate in a

three-month period.  This response rate projection is based on prior experience with similar data

collection efforts.

 The  web  questionnaire  will  be  designed  to  maximize  respondent  usability,  while

incorporating  web  features  to  minimize  the  rate  of  missing  data.   The  visual  format  will

emphasize readability.  To address the issue of different browsers and download speeds, we will

test the web version thoroughly with several commonly used browsers. In addition, the web-

based questionnaire  will  be thoroughly tested to verify proper navigation through the survey

instrument.  To facilitate response, easy-to-use links to help screens and completion instructions

will be included. To ensure that respondents complete critical items, we will incorporate web

functionalities, such as the ability to stop respondents from moving to another question without

completing the critical item.  For respondents’ convenience, the survey will be designed so that,

if respondents cannot complete the survey at one time, their answers will be saved and they can

access the survey later to complete  it.  Rigorous requirements  will  be in place to protect  the



security of the information over the internet.  The project programmer will inspect the database

to ensure that data are stored properly, secure on the web server, and within the firewalls.  

e. Use of Periodic Data Collection Cycles to Reduce Burden

 This survey has a single data collection cycle.

B.3. Methods to Maximize Response Rates and Deal with Nonresponse

To maximize the response rate, the email invitation with the URL and the easy-to-complete

web questionnaire are designed to encourage participation. As faculty complete the survey, the

database  used  to  track  contacts  will  automatically  delete  them from the  group scheduled  to

receive email reminders. For those who do not respond, there will be follow-up email reminders

and,  as  needed,  follow-up  reminder  telephone  calls  to  attain  the  projected  response  rate.

Professional, experienced interviewers will make the follow-up calls; they will receive training

on the background of the project, information on the sample members being contacted, and the

survey instrument. During the final contact, we will offer sample members the opportunity to

complete the questionnaire by telephone. We expect to  achieve a 70 percent response rate using

these methods.

 To avoid bias in estimates,  sampling weights will  be adjusted for nonresponse.   It  is

anticipated that it may not be possible to contact selected faculty, and if they are contacted, some

may refuse to respond, or fail to respond for other reasons.  Following standard practice, weight

adjustments will occur in two steps, with the first adjustment for unlocated sample members, and

the second adjustment for uncooperative sample members.

B.4. Tests of Procedures or Methods to Be Undertaken

 During the questionnaire development, nine in-person interviews were conducted to pilot

test the questionnaire with NIH grantees who have had primary responsibility for overseeing at

least one doctoral student’s research within the last five years.  These faculty members were



employed at several different academic institutions and in various departments.  A protocol was

developed for the pilot testing that included an assessment of the survey instrument’s overall

clarity,  wording of  specific  questions,  faculty  member’s  understanding of  the  questions  and

terminology, and their suggestions for improving the survey.  Careful testing provides a quality

review on instrument wording, skip logic, transitions, and response burden to participants.  With

the pilot testing methodology, we monitored and debriefed participants to assess comprehension,

clarity  of instructions,  question flow, and organization.   The testing was used to  provide an

estimate of respondent burden for completing the questionnaire.

B.5.  Individuals  Consulted  on  Statistical  Aspects  and  Individuals  Collecting  and/or
Analyzing Data

 The following people were consulted on the statistical aspects of the study design:

 Sandra Titus, Office of Research Integrity, 240-453-8437

 Janice Ballou, Mathematica Policy Research, Inc., 609-750-4049

 Arthur Bonito, RTI International, 919-541-6377

 Laura Kalb, Mathematica Policy Research Inc., 617-301-8989

 Julie Ladinsky, Mathematica Policy Research Inc., 609-936-2764

 Eric Grau, Mathematica Policy Research Inc., 609-945-3330

 Fran Macrina, Virginia Commonwealth University, 804-827-2262

 Frank Potter, Mathematica Policy Research Inc., 609-936-2799

 Brian Roff, Mathematica Policy Research Inc., 609-750-4041 

This group consists of sampling statisticians and survey methodologists who have extensive

experience in the design and implementation of surveys.  There is also a subject matter expert on

the team. 
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