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APPENDIX A

NATIONAL PROFILE

In the National Profile, we collected data from a nationally representative sample of districts
and SAHE grantees that received Eisenhower funds during the 1997-98 school year.  In each
sampled district and SAHE grantee, we conducted a telephone interview with the district Eisenhower
coordinator or SAHE-granteee project director, and we obtained a complete list of professional
development activities supported with Eisenhower funds over the period from July 1 through
December 31, 1997.  We then drew a random sample of these Eisenhower-supported activities, and
we randomly selected two teachers who attended each sampled activity and asked each sampled
teacher to complete a mailed survey.

In the sections that follow, we first discuss the sample design and response rates, the
sampling weights, and the methods used in hypothesis tests and standard error estimation for the
national sample of districts.  We then turn to the sample of SAHE grantees.

Sample Design and Response Rates for District Coordinator Interviews and
Teacher Activity Survey

Designing the sample.  According to annual performance reports completed by the states,
more than 90 percent of the elementary and secondary school districts in the country participate in
the Eisenhower program.  Because states distribute Eisenhower funds to districts, the U.S.
Department of Education does not maintain a list of all participating districts.  Thus, we based the
district sampling frame for the 1997-98 Teacher Activity Survey on the Common Core of Data
(CCD), maintained by the National Center for Education Statistics.  At the time we selected the
sample, the most recent year for which complete CCD data were available was 1992-93.  According
to the CCD, there were 14,645 districts in the 1992-1993 school year.  Exhibit A.1 displays the
universe of districts by the number of teachers employed and poverty status, and Exhibit A.2 displays
the distribution of public school teachers.  The percentage of students in poverty is based on 1990
Census data, aggregated to the district level by the National Center for Education Statistics.  The cut
points for the three poverty status groups were chosen to divide the national population of teachers
into thirds.1

The data in the two tables indicate that district size (as measured by the number of teachers)
is highly skewed.  About half of the districts in the country have fewer than 60 teachers, but these
districts as a group account for less than 10 percent of the teachers.  On the other hand, just over 5
percent of the districts in the country have 500 or more teachers, but such districts as a group account
for more than half of the teachers in the country.

                                                                
1 Data on the percent of children in poverty are missing for 1,873 districts.  We imputed missing data by regression,
using other sources of district data in the CCD, including data on free and reduced-price lunch participation, dropout
rates, and percent of nonwhite enrollment.

Jennifer Reeves
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EXHIBIT A.1

Number of School Districts, by District Size and Poverty Status*
Poverty Status

District Size
(Number of
Teachers)

Less Than 10.9% of
Children in Poverty

Between 10.9% and
21.4% of Children in

Poverty

More Than 21.4% of
Children in poverty

Total

N (%) N (%) N (%) N (%)
1-9 588 12.3% 271 6.0% 478 13.8% 1337 10.5%
10-19 415 8.7% 425 9.4% 417 12.0% 1257 9.8%
20-29 325 6.8% 408 9.1% 331 9.5% 1064 8.3%
30-39 317 6.6% 430 9.5% 265 7.6% 1012 7.9%
40-49 252 5.3% 330 7.3% 198 5.7% 780 6.1%
50-59 231 4.8% 276 6.1% 152 4.4% 659 5.2%
60-74 303 6.3% 339 7.5% 203 5.8% 845 6.6%
75-99 395 8.3% 427 9.5% 268 7.7% 1090 8.5%
100-149 596 12.5% 502 11.1% 310 8.9% 1408 11.0%
150-199 382 8.0% 275 6.1% 198 5.7% 855 6.7%
200-299 410 8.6% 290 6.4% 221 6.4% 921 7.2%
300-499 300 6.3% 240 5.3% 196 5.6% 736 5.8%
500-999 187 3.9% 190 4.2% 122 3.5% 499 3.9%
1000-4999 81 1.7% 96 2.1% 106 3.1% 283 2.2%
5000+ 4 0.0% 10 0.2% 12 0.4% 26 0.2%
Total 4,786 100.1% 4,509 100.0% 3,477 100.0% 12,772 100.0%

*  Table excludes districts that are missing poverty data.  See footnote 1.

EXHIBIT A.2

Number of Teachers Employed by Public School Districts, by District Size
and Poverty Status*

Poverty Status
District Size
(Number of
Teachers)

Less Than 10.9% of
Children in Poverty

Between 10.9% and
21.4% of Children in

Poverty

More Than 21.4% of
Children in poverty

Total

N (%) N (%) N (%) N (%)
1-9 2,196 0.3% 1,404 0.2% 2,025 0.3% 5,625 0.2%
10-19 5,763 0.8% 6,079 0.8% 5,906 0.8% 17,748 0.8%
20-29 7,727 1.0% 9,586 1.3% 7,777 1.0% 25,090 1.1%
30-39 10,824 1.4% 14,635 1.9% 9,097 1.2% 34,556 1.5%
40-49 11,024 1.5% 14,492 1.9% 8,664 1.1% 34,180 1.5%
50-59 12,469 1.7% 14,871 2.0% 8,233 1.1% 35,573 1.6%
60-74 20,115 2.7% 22,538 3.0% 13,450 1.8% 56,103 2.5%
75-99 34,074 4.5% 36,554 4.8% 22,937 3.0% 93,565 4.1%
100-149 72,692 9.7% 60,811 8.0% 38,103 5.0% 171,606 7.6%
150-199 65,846 8.8% 47,494 6.3% 34,042 4.5% 147,382 6.5%
200-299 99,177 13.2% 70,505 9.3% 54,279 7.2% 223,961 9.9%
300-499 115,453 15.4% 91,695 12.1% 74,274 9.8% 281,422 12.4%
500-999 125,039 16.7% 128,756 17.0% 82,304 10.9% 336,099 14.8%
1000-4999 141,556 18.9% 171,126 22.6% 218,500 28.8% 531,182 23.4%
5000+ 25,301 3.4% 67,609 8.9% 178,376 23.5% 271,286 12.0%
Total 749,256 100.0% 758,155 100.0% 757,967 100.0% 2,265,378 100.0%
*  Table excludes districts that are missing poverty data.  See footnote 1.
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Because district size is highly skewed, a simple random sample would contain many small
districts representing very few teachers.  Thus, we drew the sample of districts with probability
proportional to district size, separately within each of the three poverty strata, using the number of
teachers employed as the measure of size.  This approach allowed us to obtain efficient estimates of
Eisenhower program characteristics, weighting districts in proportion to the number of teachers
employed.  Within each stratum, we selected with certainty all districts with 5,000 or more
teachers—four low-poverty districts, 10 medium-poverty districts, and 12 high-poverty districts.

To obtain sufficiently precise estimates of program characteristics, we planned to conduct
interviews with 400 district coordinators.  Based on pilot interviews in a small sample of districts, we
learned that, in some large districts, Eisenhower funds are divided among subdistricts.  When
districts divide funds among subdistricts, we concluded that it might be necessary to conduct separate
interviews and obtain separate activity lists within each subdistrict.  In such cases, each subdistrict
would operate, in effect, as a separate district.  To estimate the number of subdistrict interviews that
might be required, we assumed that subdistrict interviews would occur in only very large districts
(i.e., the 26 districts with more than 5,000 teachers), and we assumed that one subdistrict interview
would be required per 5,000 teachers.  These calculations led us to estimate that the 26 certainty
districts in our sample might generate 53 interviews altogether—27 more than would be required
without subdistricts.

Since we desired an overall sample size of 400 interviews , we set a total sample size of 373
districts, to accommodate the anticipated 27 additional subdistrict interviews.  Because we planned to
select 26 districts with certainty, this left 347 districts to be drawn with probability proportional to
size.  We allocated these 347 districts to the three strata in proportion to each stratum’s total number
of teachers in districts with fewer than 5,000 teachers.  This procedure yielded a sample size of 140
low poverty districts, 129 medium-poverty districts, and 104 high-poverty districts.2

Screening districts and scheduling interviews.  After drawing an initial sample of districts,
we contacted the states in which the sample districts were located to check whether the sampled
districts participated in the Eisenhower program and to obtain the name and telephone number of the
district Eisenhower coordinator.  About seven percent of districts did not participate.  We replaced
non-participating districts that fell into the sample with randomly drawn districts of similar size and
poverty status.

Finally, we contacted the districts drawn into the sample to invite them to participate in the
evaluation.  If a district refused, we replaced the district with a randomly drawn district of similar
size and poverty status.3  In all, we contacted 409 districts that received Eisenhower funds and were
thus eligible to participate in the study.

                                                                
2 The variation in sample size across the three strata is a consequence of differences across the strata in the size of
the certainty districts.  Although all three strata have about 750,000 teachers, 178,376 of the teachers in the high-
poverty stratum are in certainty districts, while only 67,609 of the teachers in the medium-poverty stratum are in
certainty districts.  Since the non-certainty districts were drawn with probability proportional to size, this implies
that more non-certainty districts were required in the medium-poverty stratum than in the high-poverty stratum.
3 Only one of the 26 certainty districts refused, and it was replaced with the largest available non-certainty district
that had not already been drawn into the sample.
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When we contacted each sampled district, we asked the district if it participated as an
individual district or as a member of a consortium. 4  For districts that were members of consortia, we
treated the consortium rather than the district as the unit of analysis.  For each consortium included in
our sample, we obtained a list of the districts participating in the consortium, along with the number
of teachers each district employed.  We then used these data to determine the probability with which
each consortium was drawn. 5,6  Most of the districts with enrollments below 1,500 that were drawn
into the sample were members of consortia.

In addition, during our initial contact with each district, we confirmed the name of the district
Eisenhower coordinator and conducted a screening interview to determine whether the Eisenhower
program in the district was administered through subdistricts, and, if so, whether separate subdistrict
interviews would be required.  The screening interviews indicated a number of districts administered
the program through subdistricts, but separate subdistrict interviews would be needed only in one
large certainty district.  Thus, in this large district, we sampled 11 subdistricts—the expected number
that would have been drawn into the sample had each subdistrict been a separate district in the
original sampling frame.  As a consequence, the total number of districts and subdistricts we asked to
participate in the study was 419—408 districts and 11 subdistricts.

During the screening interview, we asked whether the Eisenhower program was administered
by a single coordinator in the district, or whether funds were allocated to be administered separately
by distinct organizational units, for example, the offices of a mathematics currciulum coordinator and
science curriculum coordinator.  In 15 districts in which funds were allocated to separate
organizational units, we learned that we would need to conduct separate interviews with each unit
and obtain separate activity lists.  Of these 15 districts, 12 involved two administrators, one involved
three, and two involved four, producing 35 potential interviews in all. 7  Thus, the 419 districts and
subdistricts we contacted generated a total of 439 potential interviews, including the 35 interviews in
the 15 districts that administered their programs in separate organizational units.

Response rates for district interviews.  We attempted to schedule and complete an hour-
long computer-assisted telephone interview (CATI) with each of the 439 administrators identified
through the screening process.  Of these 439 potential interviews, we completed 386, for an overall
interview response rate  of 88 percent.

                                                                
4 Districts that receive less than $10,000 are required to collaborate with other districts, in consortia, in order to
receive program funds, unless this requirement is explicitly waived.  Most districts with enrollments below 1,500
that participate in the Eisenhower program do so as members of consortia.  Each consortium operates as an
administrative unit with a single Eisenhower budget, program, and coordinator.
5 Since each consortium drawn into the sample would have been included had any of its member districts been
drawn, the probability of drawing each consortium is equal to the sum of the individual sampling probabilities of the
consorium’s member districts.
6 We estimated the percent of school-age children in poverty for each consortium by computing the weighted
average of the percent of school-age children in poverty in the member districts, weighting each district by the
number of teachers employed.
7 In about ten other districts in which the administration of the program was split among separate units, the
administrators involved decided to participate in the interview as a group.
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Of the completed interviews, 32 were in districts in which the program was administered by
separate organizational units.8  In our analyses, we collapsed the multiple interviews conducted in
each of these districts into a single district-level response for each item. 9

Altogether, we completed interviews in 369 districts and consortia, of the 419 districts and
subdistricts in which we attempted interviews.  This produces a district-level response rate of 88
percent.  This response rate, based on the number of responding districts (369 of 419), is nearly
identical to the response rate based on the number of interviews completed (386 of 439), which we
discussed above.  Of the 369 completed interviews, six were unreadable due to a malfunction of the
Computer-assisted Telephone interviews (CATI) software, leaving 363 in our basic analytic
sample.10

Exhibit A.3, reports the realized sample size by district size (number of teachers) and poverty
status.11,12

We examined the response rates for the district telephone interviews to determine whether
response rates differ by district size or poverty.  We observe a moderate-size effect:  large districts
and consortia were somewhat more likely to complete a coordinator interview than small districts
(p<.05; see Exhibit A.4).  We did not observe an effect of district poverty on response rates.

                                                                
8 Interviews with at least one administrative unit were completed in each of the 15 districts in which the program is
administered by separate units.
9 For items asking for a total (for example, the total number of activities supported with Eisenhower funds), we
summed across the separate interviews to obtain a district-level response.  For items asking for a typical or average
response, we averaged the responses across the separate interviews.  For items asking whether a particular type of
activity or event occurred (for example, study groups or mentoring), we generated a district-level response by
examining whether the event in question occurred in any of the separate interviews.
10 The six lost interviews can be viewed as a random draw from the completed set of 369.  If the six lost interviews
are considered as reducing the size of the originally drawn sample, our response rate can be computed as 363
respondents from among 413 intended interviews, which produces a response rate of 88 percent.  If they are
considered as non-respondents, our response rate drops to 87 percent.
11 For each sampled district that was a member of a consortium, the district size shown in the table is the sum of the
number of teachers in all districts participating in the consortium.  Two consortia have a size of more than 5000
teachers.
12 Of the 26 certainty districts in the sample, one did not respond.  Also, as discussed above, for one large certainty
district, we subsampled 11 community districts (subdistricts).  Each responding community district in New York
appears as separate “district” in Exhibit A.3.  Thus, the total number of districts with size above 5000 shown in the
Exhibit is 26 – 24 of the certainty districts in the sample, plus two consortia (see note 11).
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EXHIBIT A.3

Number of Districts That Responded to the District Coordinator Telephone Survey, by
Size and Poverty Status

Poverty Status
District Size
(Number of
Teachers)

Less Than 10.9% of
Children in Poverty

Between 10.9% and
21.4% of Children in

Poverty

More Than 21.4% of
Children in Poverty

Total

N (%) N (%) N (%) N (%)
1-9 0 0.0% 0 0.0% 1 1.0% 1 0.3%
10-19 1 0.7% 2 1.5% 0 0.0% 3 0.8%
20-29 1 0.7% 0 0.0% 0 0.0% 1 0.3%
30-39 1 0.7% 1 0.8% 1 1.0% 3 0.8%
40-49 1 0.7% 0 0.0% 0 0.0% 1 0.3%
50-59 2 1.5% 2 1.5% 1 1.0% 5 1.4%
60-74 1 0.7% 1 0.8% 2 2.1% 4 1.1%
75-99 3 2.2% 6 4.6% 3 3.1% 12 3.3%
100-149 11 8.1% 8 6.2% 10 10.3% 29 8.0%
150-199 12 8.8% 8 6.2% 3 3.1% 23 6.3%
200-299 16 11.8% 11 8.5% 4 4.1% 31 8.5%
300-499 17 12.5% 13 10.0% 12 12.4% 42 11.6%
500-999 23 16.9% 23 17.7% 6 6.2% 52 14.3%
1000-4999 43 31.6% 43 33.1% 44 45.4% 130 35.8%
5000+ 4 2.9% 12 9.2% 10 10.3% 26 7.2%
Total 136 100.0% 130 100.0% 97 100.0% 363 100.0%

EXHIBIT A.4

Response Rates for District Interview, by District Size

District size
Number of completed
telephone interviews*

Percent of intended
sample*

Small (1-249 teachers) 98 82%

Medium (250-499 teachers) 130 87%

Large (500 or more teachers) 98 94%

Consortium 37 95%

Total 363 88%
*  Number of completed interviews and base for response rates exclude 6 districts in which interviews could not
be included in final data set.

Sampling activities and teachers.  Within each district in which we completed an interview,
we asked the Eisenhower coordinator to provide a complete list of all Eisenhower-assisted activities
conducted in the district over the period from July 1 through December 31, 1997.  Ten of the 369



A-7

districts with completed interviews did not conduct any Eisenhower-assisted activities during this
period, leaving 359 from which we potentially could obtain activity lists.13

For most districts, we drew two activities at random from the complete list of mathematics
and science activities provided, with probability proportional to the number of participants in each
activity. 14  For districts with more than 7,500 teachers, we drew one activity for each 2,500 teachers
teaching in the district.15  Thus, for example, we drew three activities in districts with between 7,500
and 9,999 teachers, and four activities in districts with between 10,000 and 12,249 teachers.

Once the sample of activities was drawn for each district, we asked the district Eisenhower
coordinator to provide a list of all teachers participating in each of the sampled activities.  We then
drew a simple random sample of two teachers for each of the selected activities.16,17  Of the 359
districts from which we attempted to obtain activity lists and teacher names, we obtained complete
activity lists and teacher names from 312, a response rate of 87 percent.18  We examined variation in
response rates for activity lists and teacher names by district size and poverty.  We observed some
differences in the response rates for activity lists by district size, but there is no clear pattern (see
Exhibit A.5).  We did not observe any differences in response by poverty.

EXHIBIT A.5

Response Rates for Activity Lists and Teacher Names, by District Size

District size

Number of districts
providing activity lists

and teacher names*
Percent of intended

sample*

Small (1-249 teachers) 77 84%
Medium (250-499 teachers) 121 93%

Large (500 or more teachers) 80 80%

Consortium 34 92%

Total 312 87%
*  Intended sample includes 359 districts that completed a telephone interview and conducted activities over the
period from July 1 through December 31, 1997.

                                                                
13 The ten districts that received Eisenhower funds for the 1997-98 school year  but did not conduct activities over
the period from July through December 1997 expected to conduct activities later in the school year.
14 Because our questionnaire items asked explicitly about the content of the activity, it was necessary to restrict our
focus to mathematics and science activities.
15 We selected more than two activities in the largest certainty districts to maintain roughly equal teacher selection
probabilties across districts.  See the discussion of sampling weights, below.
16 To facilitate the process of obtaining teacher names for each sampled activity, we gave district coordinators the
option of sending us a complete list of teacher names for the sampled activity, or instead giving us the names of two
teachers appearing in specific randomly determined positions on the list of teachers.  (For example, if an activity
included 15 teachers, and our random selection process determined that the 5th and 12th teachers should be drawn,
we asked the coordinator to count down the list and give us the names of the 5th and 12th teachers.)
17 In drawing the sample of individuals to receive the teacher survey, we excluded participants other than teachers
(for example, administrators or paraprofessionals).
18 This response rate is based on districts that completed interviews and conducted activities over the period from
July 1, 1997 through December 31, 1997.  For the full intended sample of 409 districts, less 10 that did not offer
activities during the relevant period, the response rate for activity lists and teacher names is 78 percent.
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Response rates for teachers.  Altogether, for the 312 districts for which we obtained activity
lists and teacher names, we sampled 1,255 teachers.19,20  We obtained the school address for each of
these 1,255 teachers from the Eisenhower coordinators, and we mailed either a mathematics or
science form of the teacher activity survey, depending on the type of activity attended.

Some teachers who received a survey did not remember attending the activities that drew
them into the sample.  For example, some teachers indicated that they had been scheduled to attend,
but were unable to participate.  In addition, some addresses we obtained from the district Eisenhower
coordinators were in error, because the participating teachers had changed schools or left teaching
since attending the sampled activities.  Finally, a few of the sampled teachers were seriously ill or out
of the country and could not be contacted.  Based on a careful effort to locate and contact each
sampled teacher by telephone, we concluded that 142 of the 1,255 sampled teachers (or 11 percent)
were out of scope, because they had not attended the sampled activities, or they could not be located,
because the address provided by the Eisenhower coordinator was in error and we were unable to
obtain a current address.21  Of the remaining 1,113 potential respondents, we received completed
surveys from 783, or just over 70 percent.

We checked whether teacher response rates differed by district size and poverty, as well as
for teachers who received mathematics and science surveys, and for teachers in high- and low-
poverty schools.  We did not find significant differences for any of these factors.

Sampling Probabilities and Weights for the District Coordinator Interview

The final weights used in our analyses of the district coordinator interview data reflect two
components:  a sampling weight, designed to incorporate the fact that districts in our sample were
selected with unequal probabilities, and a weight equal to the number of teachers in each district,
included so that our reported results represent the role of the Eisenhower program in proportion to
the number of teachers in the districts in which the program operates.

As discussed above, 26 districts (those with 5,000 or more teachers) were included in the
national profile with certainty; the remaining sample of districts was drawn with probability
proportional to size.  The final weights differ for the non-certainty and certainty districts, and thus we
will consider each in turn.

Non-certainty districts.  In a sample drawn with probability proportional to size, the
probability of selection for district k  (Bd

k) can be expressed:

πk
d knT

T
=

                                                                
19 This number of teachers sampled is larger than four times the number of districts providing activity lists and
teacher names, because we sampled more than two activities per district in large districts.
20 Although we intended to draw two activities per district and two teachers per activity for all districts with fewer
than 5,000 teachers, in some cases, our final sample of teachers per district was smaller than four.  In a few districts,
only one activity in mathematics or science was offered over the relevant period, and thus, in these districts, we
sampled only two teachers.  Also, in a few districts, only one teacher participated in a sampled activity.
21 If, during the period in which we conducted the telephone interviews, we learned that a sampled teacher was out
of scope, we replaced the teacher with another randomly drawn teacher from the same activity.  If we did not learn
that a teacher was out of scope until we had completed the telephone interviews, we did not replace the teacher.
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where n is the number of districts in the national sample, Tk is the number of teachers in district k ,
and T is the total number of teachers in all districts in the population. 22

The sampling weight for district k  (wk) is given by the inverse of the sampling probability:

w
T

nTk
k
d

k

= =
1

π

The final district weight involves the product of the sampling weight wk and the number of teachers
Tk:

f w T
T

nT
T

T
nk k k

k
k= = =

Thus, for non-certainty districts, the combination of sampling with probability proportional to size
and weighting by the number of teachers produces equal weights for all districts.23

Certainty districts.  For each district drawn with certainty, the sampling weight (i.e., the
inverse of the selection probability) is one.  Thus, the final weight for each certainty district is simply
the number of teachers in the district, Tk.

24

Sampling Probabilities and Weights for the District Teacher Activity Survey

We generally sampled two Eisenhower-supported activities in each sampled district and two
teachers per sampled activity, as described above.  The sampling plan was formulated to give all
teachers in Eisenhower-supported activities approximately equal probabilities of selection.  The
selection probability for teacher i in activity j in district k  is a function of three terms :  the probability
of selection of district k   (discussed above), the probability of selection of activity j, given that district
k  has been selected, and the probability of selection of teacher i within activity j.

We consider non-certainty districts first, and then turn to certainty districts.

Non-certainty districts.  The probability of selection for activity  j, given that district k  has
been selected, is:

πjk k
a jk

k
E

t

T
=

2

where tjk is the total number of teachers who participated in activity j in district k  and Tk
E is the total

number of teachers who participated in all EPDP-supported activities in district k .

The probability of selection of teacher i, given that activity j in district k  has been selected, is:

                                                                
22 To compute the probabilities, we set n=347 (the number of non-certainty districts) and T=1,994,092, the number
of teachers in districts with fewer than 5,000 teachers.
23 With n=347 and T=1,994,0992, the constant weight = 5575.
24 The weights for certainty districts vary from a minimum of about 5,000, for the smallest certainty district, to approximately
25,000, for Los Angeles.
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π
ijk jk

t

jkt
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2

where tjk is the total number of teachers who participated in activity j in district k .

Thus, the selection probability for teacher i in activity j in district k  is:
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Hence, the sampling weight wijk for teacher i in activity j in district k can be expressed:
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As can be seen, the sampling weight is independent of the teacher or the particular activity in which a
teacher participates (that is, the terms “i” and  “j” do not appear in the expression for the sampling

 weight).  But the probability of selection does vary across districts, in proportion to the term 
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The numerator of the term is the number of teacher participations in Eisenhower-assisted activities in
district k , and the denominator is the total number of teachers in the district.  In other words, the term










k

E
k

T

T
is the teacher participation rate in Eisenhower-activities in the district.  The term reflects the

fact that sampled teachers are given more weight if they are in districts with high participation rates
than in districts with low rates.

To calculate the sampling weights for the teachers in our sample, we required data on the
number of Eisenhower participations in each district, Tk

E.  For each district in our sample, we used
the average of two estimates:  the total number of participations reported in the activity list we
obtained from the district, and the number of participations reported in the telephone interview.25  A
few districts (about five percent) had seemingly extreme values for one or the other of these
participation rates.  We viewed a participation rate of 2.5 percent of the teachers in a district as a
plausible lower bound on the participation rate, and a participation rate of 200 percent as a plausible
upper bound. 26  If one of the two estimated rates for a district was outside these bounds and the other
was inside, we chose the value inside.  If both values were outside, we Winsorized the estimate, i.e.,
we chose the lower bound if both values were low, and the upper bound if both values were high.

                                                                
25 We assumed that each of these two sources was somewhat unreliable, and thus the average of the two would be
more reliable than either alone.
26 A participation rate of 200 percent might imply that each teacher in a district participated in two Eisenhower-
assisted activities.
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Certainty districts.  For certainty districts, the number of activities we sampled was a
function of district size.  The probability of selection for activity  j, given that district k  has been
selected, can be written:

E
k

jkka
kjk T

tm
=π

where mk is the total number of activities selected in district k ,  tjk is the total number of teachers who
participated in activity j in district k, and Tk

E is the total number of teachers who participated in all
Eisenhower-supported activities in district k .  We chose mk, the number of activities sampled in
district k , based on the number of teachers in the district, Tk.  In particular, we selected 2 teachers in
districts with between 5,000 and 7,500 teachers, 3 in districts with between 7,500 and 10,000
teachers, and so forth.  Thus, in approximate terms:
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Hence, the probability of selection for activity  j, given that district k  has been selected, can be
expressed:
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The probability of selection of teacher i, given that activity j in district k  has been selected,
can be written:
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where tjk is the total number of  teachers who participated in activity j in certainty district k .

Thus, the selection probability for teacher i in activity j in district k  is:
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Thus, the final teacher weight for each certainty district is:














=

k

E
k

ijk T

T
w

4
5000

Like the final teacher weight for non-certainty districts, the weight for certainty districts depends on
the participation rate, which we computed using the procedures described above for non-certainty
districts.

Methods for District Hypothesis Tests and Standard Error Estimation

In the sections below, we discuss our approach to estimating standard errors for the district
telephone interview and teacher activity results.

District coordinator interviews.  In the analyses of the district coordinator interview data
reported in Chapters 4 and 5, the significance tests are computed according to the assumptions of
conventional simple random sampling.  These tests do not take into account the fact that there is
modest variability in the weights (i.e., the largest certainty districts have larger weights than the other
districts in the sample).  Taking the variability in the weights into account would produce standard
errors slightly larger than those upon which the reported significance tests are based.27  We have
rerun the analyses incorporating the variability in weights, and the significance test results are nearly
identical to those reported in Chapters 3 and 4.

Teacher surveys.  Our analysis of the characteristics of Eisenhower-supported activities
discussed in Chapter 3 rely on teacher-reported data.  The significance tests currently presented in
Chapter 3 are computed according to the assumptions of simple random sampling.  More precise
tests can be conducted that take into account three factors not currently considered in the reported
results:  the fact that the sample is stratified by poverty, the fact that the final weights vary across
teachers in different districts (see the discussion above), and the fact that the reports of teachers who
attended the same activities or attended activities in the same districts are not independent.28  The
first of these factors would produce somewhat smaller standard errors than those upon which the
reported significance tests are based, while the second and third would produce standard errors
somewhat larger.  We have rerun the analyses to incorporate these factors, and the significance test
results are very similar to those reported in Chapter 3.

Sample Design and Response Rates for IHE/NPO Project Director Interviews
and Teacher Activity Survey

Designing the sample.  In most respects, the approach we used in sampling institutions of
higher education/not-for-profit programs paralleled the process for districts.   Thus, in our discussion
below, we focus mainly on the differences.

                                                                
27 All analyses reported in Chapters 4 and 5 take into account the fact that the sample is stratified by poverty.  All
reported analyses of variance explicitly include poverty as a factor, and the regression analyses include the percent
of school-age children in poverty as a control.
28 While the analyses reported in Chapter 3 include school poverty (i.e., percent of students eligible for free lunch)
as a control, they do not include district poverty (district percent of school age children in poverty).
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The primary difference in our sampling plans for SAHE grantees and districts is in our
measure of size.  For districts, as discussed above, we sampled with probability proportional to the
number of teachers in each district, with the expectation that the number of teachers would be
proportional to the number of Eisenhower participants.   For SAHE grantees, we could not use the
number of teachers as a basis for selection, since SAHE grantees are not staffed with teachers, as are
school districts.  Furthermore, we could not sample based directly on the number of participants
enrolled in Eisenhower-assisted SAHE-grantee activities, because information on the number of
participants is not available on the full population of SAHE grantees receiving Eisenhower funds.
Hence, we sampled SAHE grantees based on the size of the Eisenhower award each received, in
dollars per year.  We reasoned that, while the award might not be perfectly correlated with the
number of participants, it would serve as a reasonable basis for sampling.

For purposes of the sampling plan, we defined the population of SAHE grantees as all
institutions with an Eisenhower grant covering at least part of the 1997-98 school year, and offering
at least one Eisenhower-assisted activity during the period from July 1 through December 31, 1997. 29

To construct a sampling frame of the SAHE grantees that received funds for the 1997-98 school year,
we contacted the 50 state agency for higher education (SAHE) Eisenhower coordinators and asked
them to provide a list of all SAHE grantees that had been awarded grants, along with information on
the size of each grant and the grant period, in months.  All states provided appropriate information,
which is summarized in Exhibit A.6, below.

EXHIBIT A.6

Number of IHE Eisenhower Programs and Number in National Profile Sample, by Size of
Grant Received, in Dollars per Year

Size of Grant
(dollars per year)

Universe of
Institutions

Percent of
Institutions

Percent of
Funds

Number of
Institutions
in Sample

Percent of
Institutions
in Sample

Less than $10,000 44 5.0 0.8 1 1.1
$10,000 -$24,999 220 30.3 12.3 13 14.1
$25,000 - $49,999 257 35.5 28.3 25 27.2
$50,000 - $99,999 164 22.6 35.0 36 39.1
$100,000 or more 48 6.6 23.6 17 18.5
Total 725 100.0 100.0 92 100.0

Screening SAHE grantees and scheduling interviews.  We sought a completed sample size
of 100 SAHE grantees.  Once the initial sample was drawn, we contacted each sampled institution to
request participation in the evaluation.  As part of the screening process, we determined whether each
sampled institution had offered Eisenhower-assisted activities during the period from July 1 through
December 31, 1999.  Institutions that did not or that declined to participate were replaced with
randomly drawn institutions of similar grant size.

Response rates for SAHE grantees.  We contacted 120 institutions; of these, 12 did not
conduct activities in the relevant period and two did not receive Eisenhower funds over the relevant
period, although they were included on the list of funded projects provided by their state.  Thus, these

                                                                
29 IHE/NPO grants vary considerably in the period of time covered.  Furthermore, the formal grant period may
extend over a period substantially longer than the period in which an IHE/NPO offers activities.  Hence, we
restricted the population to SAHE grantees that offered activities from July through December 1997.
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14 institutions did not meet the conditions to be included in our sample, and we considered them out
of scope.  We replaced each out-of-scope SAHE Grantee with a randomly drawn SAHE granteewith
similar annual dollar grant amount.30  Of the remaining 106 institutions, 92 completed interviews,
producing an overall response rate of 87 percent.

Sampling activities and teachers.  As we did in each sampled district, we asked each
sampled SAHE granteeto provide a complete list of Eisenhower-assisted activities that the institution
had offered over the period from July 1 through December 31, 1997, and, from these lists, we
selected activities to be included in our sample.  We had intended to follow the plan we used for
districts, and sample two activities per SAHE grantee.  But as we began to receive activity lists from
the SAHE grantees, we learned that many SAHE grantees in our sample offered just one activity over
the relevant period, and most that offered more than one activity offered a relatively small number.
Thus, to maintain the overall desired sample size for activities of about two per district, we decided
to sample all activities offered by the sampled SAHE grantees.  Then, as we did in our district data
collection, we obtained the names of two randomly selected teachers who attended each activity.  We
were able to obtain teacher names for 81 SAHE grantees, or 88 percent of the SAHE grantees in
which we conducted interviews.

Response rates for teachers.  Altogether, we obtained the names of 334 teachers.  Of these,
we excluded 27 from the sampling frame because they reported that they did not attend the sampled
activity or because we could not obtain a correct address.  Of the remaining 307 teachers, we
obtained completed responses from 244, or 80 percent.

Sampling Probabilities and Weights for the SAHE-grantee Project Director
Interview

The probability of selection for SAHE-grantee k  (Bd
k) can be expressed:

G

nGkd
k =π

where n is the number of SAHE grantees in the national sample, Gk is the grant size for SAHE-
grantee k , and G is the total grant size in all SAHE grantees in the population. 31

The sampling weight for SAHE-grantee k  (wk) is the inverse of the sampling probability:

k
d
k

k nG

G
w ==

π
1

For the district telephone interview, we weighted the results to represent the number of
teachers in districts.  For SAHE grantees, we cannot carry out an analysis that is exactly parallel,
because SAHE grantees are not staffed with teachers.  Instead, for the SAHE-grantee analysis, we
weighted the results to represent the number of Eisenhower-assisted teacher participants in SAHE
grantees.
                                                                
30 We did not draw replacements for a few SAHE grantees that we learned were out of scope late in the data
collection process, after nearly all other interviews were complete.
31 One IHE/NPO, with an annual grant size of $749,813, was selected with certainty.  To compute the probabilities
for the remaining 99 non-certainty IHE/ NPOs, we set n=99 and G=$31,778,388.
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The final SAHE-grantee weight is the product of the sampling weight wk and the number of
Eisenhower participations in the SAHE-grantee Tk

E:
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The first term is a constant.  The second term 
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 is the number of teacher participations per

dollar.  The term reflects the fact that respondents in SAHE grantees that include more participating
teachers per grant dollar receive more weight in estimating results.

Calculating the SAHE-grantee telephone interview weights requires an estimate for the
number of teachers per dollar for each participating SAHE grantee.  Our SAHE-grantee data provide
two estimates of the total number of participants, one from the telephone interview, and the other
from the activity lists.  A few values for the number of dollars per participant appeared to be too high
or too low to be plausible.  Thus, we set a plausible lower limit of 0.2 participants per 1000 dollars
and an upper limit of 10 participants per 1,000 dollars.  If our estimates based on both sources of
available data were within these limits, we averaged the two estimates to obtain a final value.  If only
one was within the limits, we used it.  If neither was within the limits, we Winsorized the value, by
selecting either the lower or upper limit, as appropriate.

Sampling Probabilities and Weights for the SAHE-grantee Teacher Activity
Survey

For each SAHE grantee, we sampled all of the activities supported over the relevant period.
The probability of selection for activity  j, given that district k  has been selected, is thus one.

The probability of selection of teacher i, given that activity j in SAHE-grantee k  has been
selected, can be written:

jk

t
jkijk t

2=π

where tjk is the total number of  teachers who participated in activity j in SAHE-grantee k .

Since we selected all activities within each sampled SAHE grantee, the pr obability of
selection of activity j given that SAHE-grantee k  has been selected is one.

Thus, the overall probability of selection of teacher i in activity j in SAHE-grantee k  is:
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Thus, the sampling weight for teacher i in activity j in SAHE grantee is k  (i.e., the inverse of the
sampling probability) is:
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Computing the weight as derived above would require separate estimates of 
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number of participants per grant dollar, for each activity j within each SAHE-grantee k .  The
variation among weights for different activities within the same SAHE grantee reflects fact that we
sampled all activities within each SAHE grantee, and thus teachers in large activities were less likely
to be drawn into the sample than teachers in small activities.

The activity lists provide data on the number of teachers in each activity, tjk, and thus the lists
could in principle be used to calculate distinct values for the weights for each activity.  But we
elected instead to compute a single “average” weight for all teachers in the same SAHE grantee.  We
computed the weight for SAHE-grantee k  by summing the weights as derived above for all sampled
teachers in all of the activities SAHE-grantee k  offered and then dividing by the number of teachers
in the sample for SAHE-grantee k .

The first part of this computation—the sum of the weights across all sampled teachers in all
activities j in SAHE-grantee k , assuming 2 sampled teachers per activity—is:
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In other words, the sum of the teacher weights for all sampled teachers in SAHE-grantee k  is the final
weight for SAHE-grantee k  derived in the telephone interview (see above).  Thus, the “average”
weight for each sampled teacher in SAHE-grantee k , which we used for the teacher activity survey, is
the telephone interview weight, divided by the number of teachers in the sample for SAHE-grantee k .

This approach to computing the teacher weight for the SAHE grantee sample has two main
advantages.  First, it makes the resulting teacher weights consistent with the telephone interview
weights.  In computing the telephone interview weights, as described above, we averaged two

sources of data to compute a value for 
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—data from the activity lists and data from the

telephone interviews.  We have only one source of data on the number of teachers in each activity—
the activity lists themselves—and thus we cannot carry out an analogous averaging procedure for
each activity.

Second, by averaging across activities, this procedure reduces the potential variation in
weights that would arise due to any errors in the activity lists—for example, missing teachers from
some activities.
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Although we believe the averaging process we chose has several advantages, we expect that
it has relatively little effect on the final results, in comparison to the results that would be obtained
using separate weights for each activity. In particular, 48 of the 92 SAHE grantees in our sample had
only one activity, according to the activity list provided, and thus they were not influenced by the
averaging procedure; and many of the rest had activities of relatively similar size.

Methods for SAHE-grantee Hypothesis Tests and Standard Error Estimation

In the sections below, we discuss our approach to estimating standard errors for the SAHE-
grantee telephone interview and teacher activity results.

SAHE-grantee project director interviews.  In the analyses of the SAHE-grantee project
interview data reported in Chapter 6, the significance tests are computed according to the
assumptions of conventional simple random sampling.  These tests do not take into account the fact
that there is some variation in the weights across SAHE grantees, due to the variation in the number
of teachers served per dollar, as discussed above.  Taking the variability in the weights into account
would produce standard errors somewhat larger than those upon which the reported significance tests
are based.  We have rerun the analyses taking the variability of the weights into account, and the
results of significance tests are nearly identical to those reported in Chapter 6.

Teacher surveys.  Our analysis of the characteristics of Eisenhower-supported activities
discussed in Chapter 3 rely on teacher-reported data.  The significance tests currently presented in
chapter 3 are computed according to the assumptions of simple random sampling.  More precise tests
can be conducted that take into account two factors not currently considered in the reported results:
the fact that the final weights vary across teachers in different SAHE grantees (see the discussion
above), and the fact that the reports of teachers who attended the same activities or attended activities
in the same SAHE grantees are not independent.  Taking these factors into account would produce
somewhat larger standard errors than those upon which the reported significance tests are based.  We
reran the analyses taking these factors into account, and the significance test results are very similar
to those reported in Chapter 3.


