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ABSTRACT
The purpose was to test the effectiveness of a $5.00

incentive on the rate of return of mail questionnaires sent to 353
schools in the United States. The effects of the geographical region
and the size of the city in which the sampled schools were located,
and the school type (junior high vs. senior high) also were studied.
Results showed that a $5.00 incentive did not produce actual
participation from a greater percent of the sample than wor.id be
obtained if no incentive were offered, that neither the type of
school nor size of city caused a differential participation rate, and
that the percent of schools participating in the evaluation and
providing incomplete responses varied across geographical regions.
Greater actual participation once an agreement to participate had
been obtained was found for schools offered the $5.00 incentive than
for those offered no incentive, but the actual gain in data was not
large. (DT)
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Most research on monetary incentives has bean done for business

and marketing concerns. Although incentives of less than 25 cents

appear to be ineffective (Kephart ft Bressler, 1958, Vatrua, 1966,

Bevis, 1948), the 25 cent incentive did produce a significantly larger

response (Kephart & Bressler, 1958) than no incentive. It is inter-

esting to note, however, in that study the 25 cents was not better

than a follow-up letter. Watson (1965) in a mail questionnaire study

for Business Week obtained a E8 percent return rate vhen he

included 25 cents with a short quesLionnaite, and obtained a 46 perccnt

return rate when he used a follow-up letter. By combining the two,

i.e., putting 25 cents in with the questionnaire then sending a follow-

up letter two days later, he achieved an 84 percent return rate. No

study was found which used a questionnaire that required a half hour

or more to complete and none included a large incentive, for example

$5.00.

The National Science Foundation evaluation, within which this study

took place, used mailed questionnaires to obtain some of its data, and

incorporated a number of the above techniques in an attempt to obtain

an adequate response rate. Because mailed instruments were to be sent

to persons who could gain nothing by their participation, and because

participants would be required to spend considerable time completing

several instruments, the use of a monetary incentive appeared particu-

larly appropriate.

It was proposed that a monetary incentive might: (1) induce a

greater number of schools to agree to participate; (2) produce a

higher, response rate (actual participation rate) from those schools
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that agreed to participate; and (3) affect the quality of returned

instruments, i.e., result in higher percentage of returned packets

with all instruments properly completed. However, the anticipated

expense of a substantial incentive was large and evidence in support

of such an incentive was meager. Consequently, the decision was

made to test the effectiveness of a $5 incentive before putting the

technique to extensive use.

Design and Sampling

In addition to the effect of a $5 incentive, the general NSF

evaluation design provided an opportunity to study the effects of

three other variables: the geographical region of the United States

within which sampled schools were located; the size of the city

within which sampled schools were located; and the type of school

sampled. These variables were combined into a 2 x 5 x 3 x 2 fully

crossed factorial design.

The monetary incentive involved an offer of-$5 each to the

principal and teacher of a random one-half of the schools (the exper-

imental group) and offering no incentive to the other half (the

control group). The experimental group was treated differently from

the control group in two respects. First, contained in the initial

letter to schools of the experimental group was the sentence, "We

are offering $5 to cach principal and each t.:acher who assists in

this study." Second, two $5 checks, one to the principal and one

to the teacher, were enclosed in each instrument packet sent to the

experimental group schools.
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The number of levels and the characteristics of the other three

factors, region, city size, and type of school, were determined by

the needs of the NSF evaluation. The five regions included: (1)

Southern California, (2) Southern Indiana and all but the South-

western part of Michigan, (3) all of Alabama except Birmingham, (4)

all of North Dakota and most of Minnesota and Iowa, and (5) about

one-half of each of the states of Nebraska, Colorado, Utah, Idaho,

and Montana. (Welch & Gullickson, 1972, provides a more definitive

breakdown of the sample.) Two types of schools were involved, junior

high schools and senior high schools. City size was stratified into

three categories: (1) cities of population greater than 50,000,

(2) cities larger than 10,000 but less than 50,000, and (3) cities

and towns with populations less than 10,000.

Procedure

The evaluation concerns which dictated the number of schools selected

for each factor and each strata are described elsewhere (see Gullickson

& Welch; 1972). To sample schools, a method called systematic sampling,

(Cochran, 1953) was used. The technique of systematic sampling, though

not an entirely random procedure, does produce a sample with the char-

acteristics of a random sample when the primary sampling units are listed

in a nonsystematic manner, as was done in this case. Altogether, 353

schools were sampled.

A letter requesting the participation of the principal, a teacher,

and one class of students was sent to each school in the sample. The

letter stipulated that the instruments to be sent would require approx-

imately 45 minutes per person to complLe, was personally addressed to

the school's principal, was on NSF stationery, and was hand -- signed by
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the Director of the NSF Academic Year Study Program. Two weeks later,

a follow-up reminder letter with a second postcard was sent to all

principals who had not yet responded.

Instrument packets were then mailed to all participating schools.

The mailed instrument pachets contained a set of: instruments, specific

directions for handling the instruments, and a stamped addressed Jiffy

bag for return of the completed instruments. Each 'teacher and admin-

istrator was asked co complete a questionnaire, the Science Process

Inventory (Welch, 1966) and the Science Attitude Inventory (Moore, 1967).

The teacher was also asked to administer a set of attitude and achieve-

ment instruments to a designated class.

Four weeks after the packets were mailed, a reminder letter was

sent to all schools who had not as yet returned the completed packets.

Enclosed with the reminder letter was a stamped postcard to be returned

in the event the principal had not received the instrument packet. Each

principal that had still not returned the completed instruments two and

one-half weeks after the reminder letters were sent was then telephoned

and asked to promptly complete and return the information.

Results

Analysis of the data by MST 570 (Anderson & Frisch, 1971) allowed

an anova solution of the four independent variables. Specifically a

weighted means (least squares) analysis of city size and an unweighted

means analysis of Incentive, Regions, and Schools was carried out. First,

data across all schools sampled was analyzed for the two dependent variables,

agreement to participate and actual participation. As can be seen in

Table 3, effects for Region on the dependent variable, Actual Participation,

andAxBxG:,:Deffects for both dependent variables were obtainod.
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Second, the dependent variables, Actual Participation and Incomplete

Response, were analyzed for the group of schools that agreed to participate.

The results in Table 4 show: (1) an incentive effect as well as several

interaction effects for. Actual Participation, and (2) a Region effect and

a Region by city size interaction effect for. Incomplete Response. Hsu

& Fe].dt (1969) and Lunney (1970) tested the applicability of anova

for dichotomous data, and both indicate the anova is robust, particularly

where the sample size per treatment level is large (n>50). Both studies

apply to designs having equal cell sizes and Hsu and Veldt caution that

factors in designs having unequal cell sizes would be subject to signifi-

cance level concerns caused by possible heterogeneity of variances.

That caution seems well advised when interpreting this study's inter-

action effects. All significant interactions involved widely different

n's and because they all included the Region variable, n's of much less

than 50 occurred in every such interaction, Graphical analyses of the

interactions suggest that the effects appear to be due. Lo small differences

across the five regions rather than to trends of any kind. Mean data is

provided in Table 5 so that persons desiring may reach their own conclusions

regarding the two way interactions.

Insert Tables 1-5 about here

This study's results do not support the hypothesis that a monetary

incentive will improve mailed questionnaire response rates. There was no

indication that a promise of $5 caused persons to agree to participate

where they otherwise would not have done so (sec Table 3). In fact, obtained

nmau values in Table 1 suggest. LIA, oiTosLte. beuoficial differences
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TABLE I

Mean Values for Agreement to Participate and

Actual Participation for All Schools !:ampled

Source of Variation
Sample Size

n

Agreement to
Participate

X

Actual
Participation

Region
Southern California 66 .62 .59
Indiana-Michigan 70 .67 .67
Alabama 74 .54 .50
Midwest 74 .77 .73
Rocky Mountain Area 69 .72 .72

School
Junior High 142 .63 .61
Senior High 211 .69 .66

City Strata
1 91 .62 .60
2 79 .75 .72
3 183 .66 .63

Incentive
Yes 185 .64 .64
No 168 .69 .65



TABLE 2

Mean Values for. Actual Participation and Incomplete Response

for Sampled Schools that Agreed to Participate

Source of Variation
Sample Size

n

Actual
Participation

X

Incomplete

Response

Region
Southern California 41 .95 .34

Indiana-Michigan 47 1.00 .40

Alabama 40 .93 .20

Midwest 57 .95 .28

Rocky Mountain Area 50 1.00 .44

School
Junior Nigh 90 .97 .38

Senior High 145 .97 .31

City Strata
1 56 .98 .39

2 59 .97 .25

3 120 .96 .35

Incentive
Yes 119 .99 .29

No 116 .94 .39
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TABLE 3

Analysis of Variance of Rate of Agreement to Participate and Rate

of Actual Participation for All. Schools Sampled

Source of
Variation df

Agreement
To Participate

Actual
Participation

MS F 1f3 F

A (Incentive) 1 .322 1.49 .121 .55

B (Region) 4 .469 2.16 .600 2.70.) :

C (City size) 2 .513 2.37 .390 1.75

D (Schools) 1 .148 .68 .187 .84

A x B 4 .288 1.33 .297 1.34

A x C 2 .019 .09 .020 .09

A x D 1 .223 1.03 .399 1.79

B x C 8 .053 .24 .099 .44

B x D 4 .052 .24 .026 .12

C x D 2 ..185 .85 .183 .82

A x B x C 8 .321 1.48 .392 1.76

A x B x D 4 .119 .55 .222 1.00

AxCxD 2 .040 .18 .134 .51

B x C x D 8 .140 .65 .099 .44

AxBxCxD 8 .497 2.29* .496 2.23*

Error 293 .223

i
:p. 0 5



TABLE 4

Ana3ysis of Variance of Rate of Actual Particapation and Rate of

Incomplete Response for Samp3ed Shools that Agreed to Participate

Source of
Variation df

Actual

Participption
Incomplete
Response

MS MS

A (Incentive) 1 .132 4.43* .428 2.08

B (Region) 4 .067 2.26 .563 2.74*

C (City Size) 2 .025 .84 .145 .71

D (Schools) 1 .016 .52 .033 .16

A x B 4 .088 2.95* .189 .92

A x C 2 .081 2.72 .071 .35

A x D 1 .003 .09 .213 1.04

B x C 8 .026 .86 .623
:*

3.03

B x D 4 .075 2.51* .035 .17

C x D 2 ..008 .28 .143 .70

AxBxC 8 .017 .57 .043 .21

A x B x D 4 .123 4.13 .46) 2.24

A x C x D 2 .038 1.27 .327 1.59

B x C x D 8 .066 2.21
*

.076 .37

A x B x C x D 8 .313 10.5** .387 1.88

Error 175

'p<.05

**
p<.01

10
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TABLE 5

Mean Values of the Significant A x B, D x B, and C x B Interactions

for Sampled Schools that Agreed to Participate

Actual Participation

Region

Treatment School

Incentive
n Mean

No

n
Incentive

Mean
Jr. High
n Mean

Sr. High
n Mean

Southern California 19 1.00 22 .91 18 1.00 23 .91

Indiana - Michigan 21 1.00 26 1.00 24 1.00 23 1.00

Alabama 21 1.00 19 .84 13 .85 27 .96

Midwest: 29 .97 28 .93 18 .94 39 .95

Rocky Mountain Area 29 1.00 21 1.00 17 1.00 33 1.00

Incomplete Response

Region
One

City Siza
ThreeTwo

n Mean n Mean n *Mean

Southern California 12 .33 12 .42 17 .29

Indiana - Michigan 16 .62 11 0.00 20 .45

Alabama 3 0.00 13 .15 24 .25

Mildwest 9 .11 9 .56 39 .26

Rocky Mountain Area 16 .44 14 .21 20 .60
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due to the incentive must hd:e occurred at the time or after the partici-

pants received the money (see Table,: 2 and 4) .

Results as recorded in Table 3 lead to these conclusions: (1) A $5

incentive cannot be expected to produce actual participation from a greater

percent: of the sample than would be obtained if no incentive were offered,

(2) neither the type of school (junior vs. senior high) nnr the school

setting (size of the city within which a school is located) can be expected

to cause a differential participation rate, and (3) if schools are sampled

ire the' five regions described here, the percent of schools participating

in an evaluation can be expected to vary across geographical regions. Also,

as can be seen in Table 4 the percent of schcols providing incomplete re-

sponses can be expected to vary across regions. The study provides no

answers to why the regions differ, but the differences appear great enough

(Table 1) to warrant consideration if sampling is to be carried out across

those regions of the United States,

Tables 2 and 4 summarize participation information of schools that

agreed to participate. The Incentive Effect for Actual Participation (Table

4) establishes that greater school participation can be expected where $5

per teacher and principal participant is giver., than where no incentive

has been proffered. Such a conclusion suggests an incentive may batter

insure actual participation once an agreement to participate has been ob-

tained. Nowever, the actual gain in data was not large (see Table 2) and

suggests that the benefits of increased data may not be worth the cost.

Certainly, the NSF evaluation project will not incorporate a $5 incentive

in its designs for future data gatheoing.



Two additional results, available but not readily apparent in Table

2, may have practical implications for large-scale data gathering. A

concern of the evaluation was to obtain a large amount of information per

school. As a result, the packets to be sent were bulky, expensive to

put together, and expensive to mail (total postal charges averaged over

$2 per packet). Because of the expense of mailing packets, the evaluation

team first wrote and asked schools for their agreement to participate.

It was hoped but not known that most who responaed affirmatively would

actually participate when they received the packet. As can be seen from

Table 2, 97 percent of those agreeing did participate. That figure bodes

well for others who rre constrained to ask before they mail.

A second concern evidenced in Table 2 is the high incidence of partial.

response. In nearly a third of the participating schools, either the prin-

cipal or the teacher failed to complete all assigned instruments (all stu-

dent instruments were completed). The evaluation team resolved the problem

by returning uncompleted instruments to the responsible persons. The

importanLa of their full participation was explained and they were asked

to complete the necessary instrument(s) and return it via the enclosed

stamped envelope.

It is not difficult to visualize the seriousness of the problem. If

the instruments could not (or would not) have been returned for completion,

the large amount of missing data coupled Faith an overall 65 percent return

rate would have made it impossible to reach more than very tentative con-

clusions regarding the regions sampled. Certainly, these results show that

if much data is to be collected from each unit samp3ed, extra precautions
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must be taken to assure that all instruments will initially be returned

properly completed. Failing that, resources and schedules must be planned

so that back-up measures can be taken to assure that all participants

properly complete the necessary instruments.

It may be argued that other incentives, such as NSF's active support

of the evaluation, masked the positive effect of the monetary incentive.

That explanation would be more attractive if the participation rate had

been quite high, say 85 percent to 90 percent. However, even if it were

true, the argument provides far better support for incentives other. than

money than it does for the monetary incentive.

It is the opinion of this writer, that monetary incentives show little

promise for being a cost effective method of data collection via mailed

questionnaires. Certainly the problem of how to obtain a high response

rate from mailed questionnaires has not been resolved. However, unless

and until a viable alternative is'obtained, mailed questionnaires will

remain a necessity for many studies. Therefore, potential solutions must

be investigated. Possibly an investigation of the effectiveness of

preliminary contact(s) with subjects coupled with stringent follow-up

procedures would be an appropriate direction to turn.
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