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Utilizing Throw-Away Data:
Invalid & Missing Data CAN Have Meaning!

Abstract

When they encounter blanks and Invalid responses In survey data, researchers

routinely code them as "missing values". As a result, such data usually are excluded from

the data analysis. Similarly, failure to respond to a survey frequently is assumed to have

no meaning.

It seems possible, however, that when a potential college student or a new freshman

fails to respond or provides incomplete or invalid survey data, these behaviors might have

some meaning in terms of subsequent enrollment, academic performance and retention.

A simple process of coding can change invalid responses and blanks into a new

variable (called "GOOF"). The relationship of this variable visa visretention is tested in two

different studies. One of these studies also explores the relationship of failure to respond

to a freshman survey to the student's subsequent retention and academic performance.
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Utilizing Throw-Away Data:
Invalid and Missing Data Can Have Meaning!

Psychologist Jean Piaget developed his theory of cognitive development by noticing

the errors which children systematically make at various ages (Piaget, 1966). Unlike most

developmental theorists, he took errors seriously -- as an indication of the developing child's

cognitive structure.

Retention studies frequently cite preparation and motivation or commitment as

powerful factors in determining whether or not students persist in college (Douzenis, 1990;

Kinnick & Kemper, 1988; Tinto, 1987). Preparation ually is determined by high school

performance and/or scores on standardized college admissions tests. Motivation or

commitment might also be measured by items on a survey instrument (Stage, 1988). Tinto

(1987) emphasized that the initial intent of the student regarding his or her educational

participation is a strong predictor of persistence or attrition. Additionally, Bean (1982)

stated that if institutions survey educational goals and commitments of their incoming

students, then the institution can more accurately predict persistence or withdrawal.

Surveys of incoming students, then, might provide crucial information relevant to

persistence. Survey researchers know, however, that some students fail to respond to

surveys at all and other students respond, but leave blanks and make errors on their forms.

Generally, non-respondents, blanks and invalid data do not enter into the data analysis

t.)
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process. Blanks and invalid responses are coded as "missing values" and then ignored. We

literally throw them away!

Nevertheless, a student's failure to respond or providing incomplete and/or invalid

responses might tell us something about that student's motivation level and/orcommitment

to higher education. Perhaps by exploring o-rors and omissions like Piaget did, survey

researchers can glean more information from their data than they had anticipated. These

theories prompted two studies to determine if non-response and/or frequent errors and

blanks are related to subsequent enrollment, to academic performance and/or to retention.

Both of these studies were conducted on the campus of Southeastern Louisiana University

in Hammond, Louisiana.

Study One

Methodology,

The subjects in the first study were 1,927 individuals who had applied for admission

to Southeastern Louisiana University and who attended freshman orientation in June, July,

or August of 1989.

The Supplementary Enrollment Information instrument (SEI) used to collect the

data was designed to measure these potential students' characteristics, goals, and attitudes

toward self, family, and educational commitment. It was integrated into the "final exam"

which was administered at the end of freshman orientation. Some of the orientation
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participants might not have completed the SEI instrument, but we have no way of

identifying them.

The GOOF variable used in the study was created by recoiling blanks and incorrect

responses (see Appendix A). This independent variable (GOOF) was subsequently analyzed

with the dependent variables of enrollment and fall-to-fall retention.

The first purpose of this study was to determine if the frequency of invalid and/or

incomplete responses to the SEI instrument (GOOF variable) was related to whether or not

the respondents enrolled at Southeastern that Fall semester. The second purpose was to

determine if the GOOF score on SEI was related to whether or not respondents re-enrolled

their second Fall semester.

Independent t-tests were used to test the differences between groups. The p <.05

level of significance was used in all tests.

Results

In testing the difference between respondents who enrolled in Fall. 1989 and

respondents who did not enroll in the same semester regarding the GOOF variable, an

Independent t-test was used to compare the two different groups. This t-test found that the
tower'

mean GOOF score of the respondents who enrolled that semester was significantly her

than the mean GOOF score of the respondents who did not enroll (t( )=. 2.58, p < .05).

The Statistical Package for the Social Sciences (SPSS) was the software used. The mainframe
VAX computer at Southeastern Louisiana University (Hammond) was used for the statistical

computation.
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Groups Mean GOOF

Did Enroll in University 0.2808

Did NOT Enroll 0.8489

Another independent West was used to analyze the difference between students who

re-enrolled the second Fall semester after the freshman orientation and students who did

not re-enroll the second Fall semester after the same orientation. This t-test found that the

mean of the students who returned a second semester was not significantly different than

the mean of the students who did not return for a second Fall semester (t(2,035)= .33, n.s.).

Discussion

The Statistical Package for the Social Sciences (SPSS) ignores unlabeled missing

values. When these missing values were recognized by the researcher and then recoded,

these data were meaningful in terms of subsequent enrollment at the University.

Students who had lower GOOF scores on the SEI instrument were more likely to

enroll the subsequent Fall semester than were students who had higher GOOF scores. Low

GOOF scores might suggest that those students showed more attention to detail, more

interest in college preparation, and a deeper commitment to a college education than those

students who showed more blanks. However, the frequency of GOOFs on the SEI

instrument did not impact the likelihood that a student will return the following Fall

semester.
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Study Two

Methodology

The subjects in the second study were a random sample (n = 1,540) of the new

freshman attending Southeastern during the fall semester of 1989. The instrument used to

c lllect information was designed to measure these students' expectations of the university,

educational and life goals, and other aspects of their experiences as new students. The

survey was administered via mail, and over 63% of the sample responded.

In addition to the information supplied by the respondents, two data elements were

created. First, whether or not the student responded to the survey was made into a

dichotomous variable called RESPDNT. Second, for those 967 freshmen who did respond

to the survey, blanks were converted into a data element called GOOF.

Both of these new data elements (RESPDNT and GOOF) were the independent

variables in this second study. The dependent variables were subsequent academic

performance and fall-to-fall retention.

The purposes of this second study were to determine if (I) if there was a significant

relationship between respondents' GOOF scores and their cumulative grade point averages:

(2) if the GOOF scores of students who were retained were significantly different from the

GOOF scores of students who were not retained; (3) if the cumulative grade point averages

of freshmen who responded to the survey were significantly different from the CumGPA's
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of freshmen who did not respond to the survey; and (4) if the retention rate of respondents

was significantly different from the retention rate of non-respondents.

The statistical tests used were: Pearson correlation, one-way analysis of variance

and chi square2. The p < .05 level of significance was used in all tests.

Results

GOOF (e.g. the total number of errors/blanks per respondent) was not related to

cumulative grade point average at the end of the freshman year (Pearson r = -.0127, n.s.). It

also was not related to retention either the following Spring semester (F0,965)= 0.5589, n.s.)

or the Fall semester of the second year (F(1 1.3926, n.s.).

However, freshmen who responded to the survey subsequently had significantly

higher cumulative grade point averages than did freshmen who failed to respond (F0)=

38.85, p < .0000).

Respondent Groups Mean CumGPA

Responded to Fr. Survey 2.4691

Did NOT Respond to Survey 2.1668

In addition, 1989 freshmen who responded to the survey were more likely than non-

respondents to be retained the Fall semester one year later (X20.1560= 31.21, p < .0000).

2 The Statistical Package for the Social Sciences (SPSS) was the software used. The mainframe
VAX computer at Southeastern Louisiana University (Hammond) was used for the statistical
computation.
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Respondent Groups Not Retained F'90 Retained F'90

Responded to Fr. Survey 32.4% 67.6%

Did NOT Respond to Survey 46.5% 53.5%

Discussion

For enrolled students, GOOF might not be an important variable. Failure to

respond to a survey, however, might have meaning in terms of academic performance and

retention. It should be noted, however, that our survey procedures included persistent

follow-ups of non-respondents. Students who failed to respond not only ignored the initial

survey mailing, but three reminders and a second survey mailing as well.

Summary and Implications

These two studies were based on the hunch that failure to respond to a survey or

providing incomplete or invalid data (GOOF) might mean something. The most likely

meanings might be cognitive, motivational vis a vis the immediate task, or commitment to

the University.

Prior to enrollment, the GOOF variable seems to differentiate between applicants

who will register from those who will not. Since GOOF seems not to be related to

subsequent academic performance or to retention, it might not reflect either the

respondent's cognitive abilities or (once he/she has enrolled) his/her commitment to

1
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continuing at the institution. Rather, GOOF might reflect an applicant's commitment to

completing the enrollment process.

Once the applicant is enrolled as a freshman, however, invalid or incomplete

responses seem to have no meaning. On the other hand, willingness to respond to asurvey'

does seem to have meaning in terms of subsequent academic performance and retention.

Non-compliance in completing a survey could be related to a general attitude of non-

compliance with regard to academic demands or it could reflect a lack of commitment to

continued attendance at the institution.

Researchers at open-admissions institutions might want to take advantage of the

additional information which GOOF and failure-to-respond can provide in studying success

and retention at various points in the enrollment process and during the initial two years of

college.

:goof2 d =592

3 Assuming a reasonably assertive follow-up procedure is used to maximize response rate

;r:
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HOW TO CREATE A "GOOF" VARIABLE

For numeric variables, SPSS defaults blank values
into "missing".

To count a blank as a GOOF, you must pretend that
you have string variables rather than numeric
variables.

In your DATA LIST, insert (A) after each numeric
variable you want to turn into a string variable.

For example, the DATA LIST for a four-question
survey might be:

/Q1 14-15 Q2 16-17 Qi 18 Q4 19

To change to string variables, revise it to:

/Q1 14-15 (A) Q2 16-17 (A) Q3 18 (A) Q4 19 (A)

Now you can RECODE the string variables so that
blanks and invalid responses can be counted.
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Suppose, on the first two questions of your survey,
valid responses could range from 1 - 10. A blank is
invalid, a zero is invalid and anything over 10 is invlaid.

In order to count the blanks and invalid values, the
recode command would read:

RECODE Q1 to Q2 CO Va2Ve3V64','13,6:66VaT,'0.8',
'a9',1 0'=0)(else=1) into G1 to G2.

Suppose on the next two questions of your survey,
valid responses could range from 1 - 4. The recode
command would read:

RECODE Q3 to Q4 (1','2','3','4'=0)(else=1) into
G3 to G4.

Then all you need to do is add up your new variables:

COMPUTE GOOF=G1

GOOF is a numeric variable which you can analyze as
you would AGE or CUMULATIVE GPA.

[Note: 11 means leave a space.'

5


