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Executive Summary

This annual report addresses a variety of issues regarding the
undergraduate placenent tests that are nandated for all entering
students at | UPU. Several inprovenents to the placenent testing
process were i nplenented by the acadenmic departnents recently, cutoff
score nodifications to the conputerized adaptive nmath placenent test and
an experinental procedure for the conputerized assessnent of witing
sanples to be used with the high school testing activities (Shernis,
Mzumara, Harrington, & O son, 1998). Moreover, beginning with |ast
year's report, new graphs have been incorporated that indicate the
probability of success for a student who achieves a given placenent test
score (Noble & Sawyer, 1997). Qur hope is that these new
interpretational aids will provide sone additional help to counselors
and ot her academ c advisors |ooking to use the placenent tests as one
source of information in guiding the student to an appropriate course.

The evaluation of the conputerized adaptive math test involved
sanpl es drawn fromfall of 1997. An adaptive test is one that conforns
to the ability level of the exam nee. Several studies have shown this
type of test to be just as reliable as the ol der non-adaptive test, even
t hough it averages to be 30-50% shorter. Qur own exit surveys also
suggest that students |like the adaptive tests because they are neither
too difficult or too easy. Moreover, the conputerized adaptive test,
whi ch consists of an item bank of 168 itens, addresses security concerns
in that each student essentially takes a different form of the test.
The placenent validity coefficients for this test, calculated on the
relationship between the placenent test results and a score on a commmon

final, averaged r = .38 which makes it a very useful predictor and a
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significant inprovenent over the |ast several years. The Departnent of
Mat hemat i cal Sciences, working with the Testing Center, recently nade
recomendations to inprove the predictive validity of the test,
especially for higher 1level courses. | mpl enentation of these
recomendations began in md-fall 1997 and this work is currently
underway. Placenent graphs for mathenmatics are included in this report.

The | ndi ana- Purdue Conputerized Reading Test is nodeled after the
Nel son- Denny Readi ng Test, a nationally recognized assessnent that is
used for placenment purposes. This test has been eval uated on a nunber
of psychonetric dinensions and has been denonstrated to have good
reliability and validity (Sherms, WlIlting, & Lonbard, 1996). The
advant age of the conputerized test is that it can be easily scored and
interpreted. Because only those who score | ow on the test are required
to take a reading course higher scorers are “exenpt” from a reading
requi renent, the sanple drawn fromFall 1997 is honbgeneous and tends to
underestimate the predictive validity coefficient. In spite of this
statistical anomaly, the predictive validity coefficient, based on the

pl acenent test and score on the Nel son-Denny Form H), averaged about r =

.25 and is considered to be useful. Plans are currently underway to
make this test conmputerized adaptive as well. Pl acenent graphs for
reading are included in this report.

The English witten assessnent is a witing sanple of
approxi mately 500 words generated in response to a pronpt. The response
not only asks the exam nee to address a topic, but also to defend the
answer in a thoughtful way. The essay is scored by one or two raters
fromthe English Departnent, and a placenent recomendation is made.

VWile the rating scale used by the department has sufficient variance
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for a good validity assessnent, the fact that the outcone neasure is
based on grades tends to underestinate the true relati onship between the

two variables. The placenent validity coefficient for a sanple drawn

from Fall of 1997 averaged in the nmid-teens, but still wuseful for
pl acenent  purposes. The depart nent is currently investigating
alternative measures that m ght be used as predictor variables. For

instance, the departnent 1is evaluating the possibility of using
portfolios as an alternative for one witing sanple. In the interim
the English departnent has approved the use of typing (rather than
writing) examresponses as a way to acconmodate students’ preferences
and witing habits (Harrington, Sherms, & Rollins, 1997).

A few ot her devel opnents are worth nmentioning. |In the spring of
1998, the Registrar’'s Ofice inplenented a new “barring” system that
will permt departnents to enforce course and placenent testing pre-
requisites. That is, students are not permtted to enroll in courses
for which they lack the mninmumrequirements without authorization. The
creation of this new technology is an outgrowth of conpliance problens
whi ch began a few years ago when a counselor’s signhature was no | onger
required for registration.

Sherm s and Mzumara (1996) obtained an SDC grant to inplenment the
| UPU  placenent tests at designated local area high schools, [|UPU
di stance |l earning |locations, and Ivy Tech. The pilot work for the grant
was conpleted during summer of 1996 in Pike Township. The nain
t echnol ogi cal devel opnent has been the inplenentation of the tests over
the world wi de web (Sherm's, Mzumara, Lillig, & Brown, 1997; Sherm s,
Mzumara, O son, & Harrington, 1998). Currently, the Wb-based pl acenent

testing project has been expanded to include about seven area high
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school s. One outgrowmth of this program has been a |large-scale
assessnent of Project Essay Grade (PEG - an automated gradi ng system
for witten work (Page & Peterson, 1996). The assessnent, which
i ncl uded sanmpl es drawn from both coll ege and hi gh school popul ations,
resulted in agreenent coefficients that were as good as those obtained
by human raters alone. Remarkably, scores on the witten work can be
obtained in a matter of seconds. Interested readers can try out this
new technology at the PEG Denp site: http://134.68.49. 185/ pegdeno/.
Also, it is interesting to note that prelimnary results of the
correl ation anal ysis between PEG scores and English course grades (for
| UPUI students) are statistically significant (r = .25, n = 237, p <
.01), indicating an inprovenent in validity coefficients over those for

t he conventional English placenent test scores.
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I ntroducti on

The present study was designed to assess the validity of placenent
test scores in nmeking placenent decisions at Indiana University Purdue
University Indianapolis (IUPU ) for the Fall 1997 senester. Placing new
students into appropriate first year courses has becone an increasingly
chal l engi ng task for colleges and universities. Also, the percentage of
postsecondary institutions with some formof placenent and devel opnent al
i nstruction has steadily increased in the past decade and is now about
90% (Sawyer, 1996). In a recent survey on Remedial Education in Higher
Education Institutions, conducted by the National Center for Education
Statistics (NCES), about three-quarters (78 percent) of higher education
institutions that enrolled freshmen offered at | east one devel opnent al
reading, witing, or mathematics course in Fall 1995 (NCES, Cctober
1996) .

A cursory review of the literature (Sawer, 1996, and the
references cited therein) offers two potential explanations for the
increase in placenent and devel opnental instruction. “One suggested
expl anation is that Anmerican high schools have becone | ess effective in
preparing students for college” (Carnegie Foundation for the Advancenent
of Teaching, 1988; National Conm ssion on Excellence in Education, 1983;
Singal, 1991, as cited in Sawer, 1996, p. 271). A second explanation
is that nore students from disadvantaged backgrounds are attending
hi gher education institutions (Coll ege Entrance Exam nation Board, 1977;
Munday, 1976, as cited in Sawer, 1996).

In placenment decisions, the concern of the institution is to

create learning environnents in which all students will learn. Hills,
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Hi rsch, and Subhiyah (1990) define placement as a process by which
students are assigned to courses comensurate wth their past
achi evenents in order to facilitate expeditious further learning. “The
underlying idea is that students differ. They may differ in their |evel
of preparation, in their adeptness at learning, in their interests, in
their ability to organize for thenselves, and so on. As a result, for
efficient instruction, one arranges for different approaches for the
di fferent students or groups of students. ldeally, a student is placed
in the learning situation which is best for hinf (Hlls, Hrsch, &
Subhi yah, 1990, p.5). Accordingly, 1UPU has inplemented a nandatory
pl acenent testing program for all undergraduate students in order to
facilitate the acadenm c success of students at the University.

The 1 UPU pl acenent tests were devel oped for the purpose of course
pl acenent (i.e., matching students with instruction appropriate to their
academ c preparation) in English (witing), nathematics, and reading.
Thus, Ilike nost other higher education institutions (NCES, Cctober
1996), |1UPU provides devel opnental courses in reading, witing, and
mat hemati cs. General ly speaking, devel opmental courses are provided to
those coll ege students lacking in academ c skills necessary to perform
college-level work at the level required by the institution (NCES,
Cctober 1996). Although what constitutes devel opnental courses varies
from institution to institution, often devel opnental courses do not
carry credit toward satisfying degree requirenments.

In general, the rationale for placenent testing is threefold:
First, students who enroll in appropriate university courses should have
a nore positive experience than those who enroll in courses that are

either too difficult or too easy. They should be nore satisfied with
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their wuniversity experience, and thus nmore likely to be retained.
Second, because students are nmore likely to be retained in classes that
are appropriate to their ability level, departnental administrators can
nore carefully plan how best to allocate faculty resources to respective
class sections. Finally, the placenent tests night serve as a basis for
assessing the contributions of the University to the devel opnent of
general educational skills. |If placenent tests performthe three vital
functions well, then University funds spent on these assessnents are
wi sely expended. A brief description of the major 1UPU placenment tests
fol | ows.

Mat hematics Placement Exam. The mathematics pl acenent
exanm nati on was designed to assess students’ college-level mathematics
readi ness skills upon adm ssion into UPU. The mathematics exam used
in the present study was a conputerized adaptive test which consists of
168 objective itens that assess skills ranging from pre-algebra to
i ntroductory cal cul us. The total placenent score on the mathenatics
test ranged from6 (lowest score) to 40 (highest possible score), and
represents a student’s ability level in mathematics. For pl acenent
pur poses, students who scored 6 on the test were advised to take
Mat henatics M)10 (Pre-Algebra), a developnental mathematics course.
St udents who scored between 7 and 14 on the nathenmatics placenent test
were advised to take WMathematics 001 (Introduction to Algebra).
Students who scored between 15 and 23 on the mat hematics test received a
pl acenent recommendati on of Mathenmatics 111 (Al gebra). Students with
scores between 24 and 40 were advised into a variety of nathematics
course offerings, depending on their acadenmc nmgjor. Based on this

assessnment, therefore, placenent is nmade into an appropriate mathematics
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class’. Mathematics placenent test scores are valid for one year from
the test date.

Readi ng Pl acement Exam. The conputerized reading placenent
exam used in the present study is an objective reading assessnent
consisting of five parts: reading rate, conprehension, and three
different types of vocabulary tests (Word Attack, Wrds in Context, and
Words in Isolation). The purpose of this test was to assess students’
vocabul ary and reading conprehension skills wupon entry into |UPU.
Based on this test, a student’s eligibility for wuniversity reading
requi renents or the need for reading inprovenent was determ ned. The
total reading score ranged fromO to 170, and indicates a weighted raw
score conposite. Students who scored between 0 and 52 were asked to
contact the Ofice of Admi ssions for counseling and placenent. Students
who scored between 53 and 68 were advised to enroll in Education X150,
and a score of 68 to 79 resulted in a placenent recommendation for
Educati on X152. Students who obtained a score equal to or greater than
80 were exenpt from further requirenents in reading skill devel opnent.
Thus, students who read at college | evel were exenpt from taking the
devel opnental reading classes. Reading placenent test scores are valid
for one year fromthe test date.

English Placement Exam  The English placenent examis a one-
hour exam that asks students to wite an essay that explains and
supports their opinion on a current social issue. The test provides a
brief explanation of the issue or the context in which the issue is
posed. Students are also asked to evaluate their answer and explain

what changes they m ght make, had they the tine to do so. \When readers

! Effective October 1, 1998, new math cutoff scores were implemented.
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assess the English placenent tests, they | ook for presence or absence of
organi zati on, support, devel opnent, and the student’s position on the
i ssue presented. Students who need extra help focusing their essays
around a major theme, or students who need extra hel p understanding the
relationship between assertion and support, are placed into an
appropriate devel opnental course.

The purpose of the English placenent examis to assess students’
ability to wite an essay that explains and supports one’s vi ewpoi nt or
opi nion on a given issue. Exam nees have a choice of two questions,
each of which allows the students to use their personal experiences
and/ or observations in witing the essay. It is inportant that the test
conveys not only the exam nee’s viewpoint on the selected topic, but
al so the reasons for taking a particular position. The test, however
does not require any specialized know edge or research, only an ability
to discuss an individual’'s opinion and reasons. Wthin the one hour
tine allotted to the English placenment test, students are expected to
(a) think seriously about the topic selected, (b) state an opinion
clearly, (c) present exanples or details that support an opinion, and
(d) organize the essay clearly. The English test score is valid for two
years fromthe test date. Students are required to register for the
respective courses into which they are placed [i.e., W01 - Fundanental s
of English; W31 - Elementary Conposition; or Wi40 - an honors version

of WL31].

Changes Made in the Past Year
This section provides a brief description of the on-going efforts

in daily and quality inprovenents nade in the placenment testing program
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The changes are based on the reconmendations outlined in the previous
pl acenent validity reports (cf. Mzunmara, Sherm's, Dossinger, & d son,
1997; Mzunmmra, Sherms, & Wner, 1996). For the correlation approach
both nmat hematics and readi ng courses continue to use alternate outcone
variables (i.e., final exam scores) as opposed to the traditiona
vari abl e of “grade”, which was problematical because of the truncated
scale. Partly due to the restricted range, correlation coefficients in
mat henati cs using course grades as the outcone were in the low .20s; and
reading correlations were close to zero when course grades of
“pass/fail” were enployed as outcone neasures. As the nathematics
departnment faculty continue to use a conmon final exam this criterion
has provided an appropriate supplenent to course grades. Simlarly,
since reading instructors adm ni ster the Nelson-Denny Reading Test Form
H (RDO04) as a post-test at the end of each senester, the total reading
score has provided a conveni ent outcone repl acenent.

The second recommendation was that the Testing Center (in
conjuction with the Mathematics Departnent) consider revising the
adaptive mathematics test to closely match the department’s curricul um
and i nprove course placenment, particularly in upper |level nathematics
cour ses. Efforts to make quality inprovenents in the nathematics
pl acenent test have been on-going since the full inplenmentation of the
test took place in late October 1995. Recent devel opnents in the CAT
mat hemati cs pl acenent test have focused on increasing test itens and/or

revising the current item bank, developnent of testlets, inproved

reporting of mathematics test scores including sub-scores (for

testlets), and revision of cutoff scores for course placenent.
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We hope the current efforts will inprove the predictive validity
of the mathematics test, particularly for higher |Ievel courses
Prelimnary results from the work done to date indicate that the
adaptive mathematics test is quite pronmising as a placenent instrunent.
In particular, our own placement test exit surveys suggest that students
like the conputerized adaptive tests because they are neither too
difficult nor too easy. Detailed results of the exit surveys are
sunmarized in the Testing Center’'s 1997 annual report (which is
avai l able on-line at the Testing Center’'s Wb site:

http://assessnent. i upui.edu/report/report.htm). The results of the

present study, therefore, should indicate how well the current adaptive
mat hematics test is working, particularly with respect to efficiency and
preci sion of forecasts on student performance on the mat hematics outcone
neasur es.

The third recommendation was that the reading faculty consider
developing an in-house conputerized test that would eventually
i ncorporate both adaptive and di agnostic features. While there was no
wi despread dissatisfaction anong counselors wth the Nelson-Denny
Reading Test, the near zero predictive validity coefficients coupled
with the cunbersone test adnministration suggested that an assessnent
nore closely linked to the curricul um was appropriate. Devel opment of
the adaptive reading placenment test is currently underway, and it is
expected that this work will be conpleted early next year. The vision
for the reading test is that the adaptive version would performas a
pl acenent test for all students, but would transforminto a diagnostic

procedure for those who were recommended for devel opnmental courseworKk.
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Detailed informati on about the reading placenent test is reported in

Sherm's, Wlting, & Lonbard, 1996.

Met hod
Sampl e
The target popul ation conprised all students who took either an
English, mathematics, or reading placenent test from January, 1997,
t hrough August, 1997, and enrolled in an English witing, mathematics
or reading course during the Fall 1997 semester at |IUPU s Indi anapolis
canpus. (Note that students with inconplete and/or missing course

grades were excluded fromthe present study.)

Procedure for Obtaining the Data

Students’ raw data were obtained through a FOCUS query (and/or
from students’ academic records provided by the respective course
coordinators) from the Fall 1997 cohort of students who took the
pl acenent tests and subsequently enrolled in a mathematics, reading or
English course during Fall 1997 or Spring 1998 senmester. Because the
| UPUI pl acement tests are seen as advisory? rather than prescriptive, in
sone cases a student enrolled in a course that was not recommended by
the placenent test score. Consequently, for the purpose of statistical
anal yses, students were divided into two categories, nanely, “conpliant”
and “non-conpliant.” The conpliant group conprised students who took
the reconmmended courses based on the placenent test scores. The non-
conpliant group consisted of students who chose (sonetines in

consultation with their advisors) not to take the reconmended course
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The current extract resulted in a pool of 2507 students for mathenmatics,
464 students for reading® and 1344 students for the English (witten)
essay. Wth respect to conpliance, there were 2038 students who took
the mathematics placenent exam and then enrolled in a recomended
mat henatics MD10, Math 001, Math 111 or a higher class during the Fal

of 1997. Likew se, 438 students took the conputerized reading test and
then enroll ed appropriately in either Education X150 or Education X152.
(Note that the sanple for readi ng excluded students who took the Nelson-
Denny Reading Test Form G.) Wth respect to English, there were 1289
students who took the English placenent exam and then enrolled in one of
the following recomended courses of interest: WO01, W31, or WA40.
Overall, the total conpliance rates (based on the avail able data) were
81% for mathematics, 94% for reading, and 95% for English. Though
slightly lower than the 1996/97 rates, the current conpliance rates are
still much higher than those obtained for the 1994/95 and 1995/96

acaden c years.

Research Design and Data Anal ysis

The present study enpl oyed sone aspects of decision theory nodels
(Sawyer, 1996; Noble & Sawyer, 1997) and | ogistic regression techniques
(Hosnmer & Lenmeshow;, 1989; Norusis/SPSS Inc., 1992) to provide validity
evi dence for course placenent criteria. Also, sinple correlation and
regression anal yses were used to denonstrate the relationship between

predictor scores and outcone variables. It is noteworthy that nost

The English Department views the placement test results as prescriptive rather than advisory, although it does
offer an appeal process for students who wish to challenge their placements.

3students whose total reading score was equal to or less than 52 or 80 and above on
the computerized reading test, were excluded from the present study.
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col I ege placenment exams have correlations that run between .20 to .40
(cf. Hlls, Hrsch, & Subhiyah, 1990).

The predictor variables consisted of students’ placenent exam
scores on mathematics, reading, and English, respectively. The outcone
measures were the correspondi ng exam scores and/ or course grades in the
respective content areas. The rationale for the validation/research
design was as follows. To the extent that the useful ness of a placenent
test depends on the existence of statistical relationships, such
evidence is clearly essential to validation. Thus, by neasuring the
strength of this statistical relationship, we obtained evidence on the
validity of the placenent test scores for nmking course placenent
recommendations. (Note that the present study enployed the logistic
regression nodel in validating the UPU course placenent tests.)

The primary criterion neasure for mathematics conprised fina
exani nati on scores and/or grades based on a common final exam The
secondary outcone variable for mathematics consisted of the course grade
obtained by the student at the end of the Fall senester. The
mat henati cs grades ranged from“A+” to “F’. For purposes of correlation
anal yses, the letter grades were converted to a nuneric scal e ranging
from4.33 for an “A+” to 0.33 for an “F”".

The primary outconme variable for reading consisted of the tota
reading score received by a student on Form H of the Nelson-Denny
Reading Test. The predictor variable for reading conprised students’
pl acenent test scores based on the |UPU conputerized reading test. For
readi ng courses, letter grades ranging from“A+” to “F” were obtained.
For purposes of conducting correlation analyses, however, the letter

grades were converted to nunmeric scores ranging from4.33 for “A+" to
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0.33 for “F’. (Note that instructors do not give a grade of “D’ in the
EDUC X150 or X152 courses, thereby restricting the range of the
secondary outcone neasures. Furthernore, students who withdrew from
ei ther Education X150 or X152 course were excluded fromthe correl ation
anal yses.)

The outcone variable for English was the course grade obtained at
the end of the fall senmester. English grades ranged from®“A+” to “F".
For purposes of calculating correlation coefficients, the letter grades
were converted to a nuneric scale ranging from4.33 for “A+” to 0.33 for
“F". Students who withdrew from courses of interest were excluded only
fromthe correlation anal yses.

The present study attenpted to provide two najor types of validity
i nformation. First, probabilities of success were estimated from
logistic regression and frequency distributions of scores on the
pl acenent neasures to determine the effectiveness of the course
pl acenent criteria. Probability graphs were then devel oped to provide
graphical illustrations of the relationship between placenent test
scores and predicted first-year college performance in English,
mat henatics, and reading, respectively. Second, sinple correlation
anal yses were conducted to obtain coefficients anong all the variables
studied (i.e., predictor and outcone neasures). The intercorrelations
(validity coefficients) between the predictors and each outcone neasure
i ndi cated how the predictors were working, but did not provide a neans
of making specific predictions for individuals. This was acconplished
with the prediction equations, which were essentially the product of
| ogi stic regression analyses. In essence, the prediction equations used

one variable (i.e., the respective placenent test scores) to predict an
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outcone. This information, however, did not indicate how effective the
predi ctions were. Thus, estimates of nmeasurenent error in prediction
(i.e., standard errors of estinmate) were conputed. The results of
fitting logistic regression nodels to the respective data are reported

i n subsequent tables (see Tables B.1 — B.7 in Appendi x B)

Probability of Success

The statistical relationship between students’ outcones (i.e., a
course grade of, say, “C' or higher) and their placenent test scores was
estimated using logistic regression. (Details regarding logistic
regression are presented in Appendix A) The relationship was estimated
from the data of students who actually took a placenent test and
subsequently enroll ed and conpl eted the respective course(s) during Fal
1997 senester. For each placenent test score, a correspondi ng
probability of success was estimated. The outcone variable used a 0/1
(unsuccessful / successful) criterion neasure. (Note that for |logistic
regressi on purposes, “FX' grades and withdrawals (“W"”) were considered
as unsuccessful outcones, w thout necessarily converting them to “F’
gr ades) . For purposes of this study, the criterion variable was
general ly defined as a grade of “C’' or higher (2.0 or higher). However,
probabilities of success were also estinated for grades of “B" or higher

and “A-" or higher, respectively.

Resul ts

The basic course placement procedure applied at 1UPU is nostly

dependent upon students’ academ ¢ achievenent, as neasured by the
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pl acenent tests in English, mathematics, and reading, respectively. The
manner i n which placenent decisions are nade has been described in the
I ntroduction section. Thus, it is inperative that the effectiveness of
the existing placenment procedures be known. To provide sone
i nfornmati on, the probability of success estinated what woul d happen if a
specific cutoff on a particular criterion neasure was applied to a
particul ar reference group. (In the context of course placenent, the
reference group nmay be thought to as the student pool that took
pl acenent tests.) Note that wusing correlations as the basis of
conparing potential placenent neasures can be mnmisleading, as the
“conmpliant” group of students may differ substantially from the
reference group. Also, the restriction of range problemin the outcone
nmeasures |lowers the utility of correlation coefficients in validating
pl acenent criteria. Alternative nethods for validating course placenment
criteria were warranted as correlation evidence per se has severe
l[imtations (see Mgumara, Sherms, & Wner, 1996; Noble & Sawer, 1997).

Table 1 provides a summary of the descriptive statistics for the
conpliant and non-conpliant groups based on the respective placenent
test scores. The results of logistic regression analyses including
graphs showi ng the probability of success for the respective groups by
course are provi ded subsequently as Tables B.1 to B.7 in Appendix B.
Based on the tables and graphs, a sunmary of the results per course is

presented in turn.

Mat hemati cs
The following is a summary of the descriptive statistics based on

compliant and non-compliant groups for mathematics (see Table 1). The
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compliant group for mathematics MO10 (n = 40) had a mean placement test
score of 6.00 with no standard deviation as, currently, there is no
range in placement test scores for M010. Similarly, all (n = 4)

students in the non-compliant group for Mathematics MO010 obtained a

placement score of 6.00. The compliant group for Mathematics 001 (nh
1698) obtained a mean mathematics placement test score of 8.84, with a
standard deviation of 1.87. The corresponding non-compliant group for
Mathematics 001 (n = 362) had a mean placement test score of 10.60 and a
standard deviation of 2.34. For Mathematics 111, the number of
compliant students was 300, with a mean placement score of 16.81 and a
standard deviation of 2.00. In contrast, there were 103 non-compliant
students in Mathematics 111 course with a mean placement score of 18.35

and a standard deviation of 2.67.

Table 1

Descriptive Statistics for the Conpliant and Non- Conpliant G oups
Based on the Placenent Exam Scores (PES) for Fall 1997

SUBJECT COURSE GROUP PES MEAN PES SD N
Mat hemat i c MD10 Conpl i ant 6. 00 . 00 40
s
Non- conpl i ant 6. 00 . 00 4
001 Conpl i ant 8.84 1.87 1698
Non- conpl i ant 10. 60 2.34 362
111 Conpl i ant 16. 81 2.00 300
Non- conpl i ant 18. 35 2.67 103
Readi ng X150 Conpl i ant 60. 62 4,23 199
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Non- conpl i ant 61. 58 5.20 12
X152 Conpl i ant 74.01 3. 46 239
Non- conpl i ant 74. 86 3.13 14
English EO010* Conpl i ant 1. 00 . 00 2
Non- conpl i ant n/ a n/ a 0
W01 Conpl i ant 8.98 .94 330
Non- conpl i ant 7.83 2.71 18
W31 Conpl i ant 14. 42 1.10 925
Non- conpl i ant 14. 00 .98 22
W40 Conpl i ant 20. 62 1.33 34
Non- conpl i ant 20.53 1.30 15

*Note: n/a = not applicable

“The English Department no longer offers E010.
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Figures 1 and 2 present probability estimates based on specific cutoffs on the outcome measures
when applied to particular mathematics compliant groups. (Tables B.1 and B.2 in Appendix B show the
results of logistic regression analyses for mathematics data.) For instance, as Figure 1 shows, a student
with a mathematics placement test score of 14 is associated with an estimated probability of a B or higher
grade of about .72. The corresponding C or higher cutoff scoreis 10 (probability of successis about .74).
(Note, however, when a grade of A- or higher is employed, scores between 7 and 14 are associated with
estimated probabilities of success of lessthan .25.). Overall, Figure 1 shows that the estimated probability
of success increases as placement test scores increase. In other words, the higher the placement score, the
greater the probability of successin mathematics.

It is worthwhile to nention that the advantages of wusing a
logistic regression approach, rather than traditional correlation
net hods, are that we can observe curvilinear relationships and the
approach does not require strong distributional assunptions. “Wen the
out cone neasure is considered as a dichotony (pass/fail), rather than as
a continuous variable, the focus is placed on addressing the appropriate
guestion, that being whether a student wll be successful or
unsuccessful, and | ess so whether a student will receive an A average
vs. a B average” (Noble & Sawyer, 1997, p. 3). Thus, the logistic
regressi on approach hel ps to reduce the problem of restriction of range
in course grades.

The placenent validity coefficients for the conputerized adaptive
mat henatics test, calculated on the relationship between the placenent
test scores and scores on a conmon final nmathematics exam averaged . 38,
which reflects a very useful predictor and a significant inprovenent
over |last vyear. Using course grades as the outconme neasures, the
correlation coefficient for conpliant students was approximately .34 for

Math 001 (n = 1696). A slight drop in the validity coefficient for
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course grades was expected because of the adverse effect of range

restriction.
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A or Higher, B or Higher, and C or Hi gher
Readi ng

Descriptive statistics for reading courses are shown in Table 1.
Tables B.3 and B.4 (see Appendix B) show the results of fitting a
logistic regression nodel to data for the reading X150 and X152
conpliant groups, respectively. The estinmated probabilities of success
in reading courses X150 and X152 are presented in Figures 3 and 4,
respectively. As Figure 3 shows, a reading placenent score of 61 is
associated with a probability of a B or higher grade of approxinmtely
.52. The probability estimates for a grade of C or higher for the EDUC
X150 course range between .63 and .79. Figure 4 indicates that a
readi ng pl acenent score of 69 is associated with a probability of a B or
hi gher grade of about .50. The estinmated probabilities of success in
EDUC X152 course with a grade of C or higher range from.71 to .79.

Wth respect to correlation analysis, the average correlation
coefficient between the reading placenent test scores and scores on the
Nelson-Denny Reading Test Form H was about .25 for the reading compliant groups. For instance, the
validity coefficient between the computerized reading placement scores and the Nelson-Denny Reading Test

FormH scoresis .30 (n = 151, p <.001); the highest correlation obtained for reading (EDUC X150) so far.

Thisvalidity coefficient could be considered useful for course placement purposes.

Engli sh

The descriptive statistics for English are sunmarized in Table 1.
The conpliant students for W)O1l witing course (n = 330) obtained a nmean
Engl i sh placenent test score of 8.98 and a standard deviation of .94.
The conpliant group for WL31 course conprised 925 students who had a

nmean English placenent score of 14.42 with a standard devi ati on of 1.10.
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For the WL40 conpliant group (n = 34), the mean placenent test score was
20.62 with a standard deviation of 1.33. In nost cases, there were so
few non-conpliant students for witing courses to warrant separate

statistical analyses.
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Tables B.5 - B.7 (in Appendix B) provide the results for logistic
regressi on anal yses for respective witing courses. The acconpanyi ng
graphs with estimtes of probability of success in witing courses are
shown as Figures 5 - 7. As Figure 5 shows, an English placenent score
of 11 is associated with a probability of a B or higher grade of about
.49. The corresponding C or higher cutoff score is 5 (probability of
success = .48). Overall, as seen in Figures 5 - 7, the estimted
probability of success in witing increases as placenent scores
i ncr ease. Note that the lack of statistical significance of the
estimated |l ogistic regression coefficients and the corresponding Wald

(W statistics for English W40 data could nost likely be due to

sanpling error, as English W40 (an honors writing course) had a very

smal | sanple size for the conpliant group (n = 34).
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For exploratory purposes, a correlation analysis was conducted
bet ween PEG scores and English course grades for |IUPU students. The
prelimnary results are quite prom sing. In particular, it is
interesting to note that the correlation results are statistically
significant (r = .25, n = 237, p < .01), indicating an inmprovenent in
validity coefficients over those for the conventional English placenment
test scores. Per haps subsequent work in this area wll vyield
significant findings that would al so be useful in the inprovenent of the

| UPUl pl acenent testing program

Results of Gender and Et hnic Analyses

The issue of gender differences in academ c achievenent was
expl ored using the Student t-test for independent sanples. Prelininary
results based on gender analysis indicated sone statistically
significant gender differences in achievenent as reflected in
performance on the respective placenent tests and/or outcone measures.
Specifically, statistically significant differences were obtained on CAT
mat hemati cs pl acement test scores [M(males) = 11.53, M(fenmales) = 10. 35;
t(2643) = 7.08, p < .001] with nales scoring higher. However, no
gender-rel ated differences were observed for the final course grades in
mat hematics [M(nmales) = 2.24, M(females) = 2.33); t(1906) = -1.78, ns].
Wth respect to performance on the English placenment test, fenale
students performed significant better than [M(males) = 13.27, M(fenales)
= 13.62; t(2471) = -3.17, p < .001]. Simlarly, a statistically
significant gender-related difference was obtained for the English

course grades [M(males) = 2.20, M(fermales) = 2.43; t(1693) = -3.49, p <



Placement Validity Report: 1997/98 30

.001], with femal e students performng significantly better than nale
student s. In accordance with last year’s observation, there was a
statistically significant gender difference in reading placenment test
scores [M(nmales) = 97.07, M(fermales) = 91.26; t(2631) = 7.22, p <
.001]; but not on the reading post-test (N-D Reading Test Form H) scores
[M(rmal es) = 91.29, M(fenmles) = 94.77; €(332) = -1.61, ns]. Not e,
however, statistically significant gender-related differences were
observed for the EDUC X150 course [M(males) = 1.83, M(females) = 2.38;
t(235) = -2.81, p < .01], but not for EDUC X152 [M(nmales) = 2.47,
M(females) = 2.64; t(282) = -.98, ns]. Perhaps the statistical
significant result for EDUC X150 can be attributed to the disparate
sanpl e sizes for the gender groups.

The aforenentioned results indicate a need to conduct a thorough
i nvestigation on gender-related differences in acadenic perfornmance, as
reflected in placement test scores and/or course grades at |UPU . The
i ssue on gender research is, therefore, left for further study.

The anal yses based on the ethnic status of students did not yield
statistically significant results, when sanpling error due to
di sproportionate sanple sizes was taken into account. This finding is
simlar to those obtained in previous validity studies at |[|UPU .
However, given the exploratory nature of the present investigations on
gender and ethnic bias, it is inmportant to investigate further the |ink

bet ween ethnicity and academ c achi evenent at | UPUl.

Di scussi on and Concl usi on
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The primary purpose of the present study was to investigate the
validity of the IUPU placenent exam scores for course placenent in
mat henatics, reading, and English. In conparison with the last two
years’ findings, the overall validity coefficients for mathematics were
hi gher, and the same for reading and English. The logistic regression
approach, however, offered a nore appropriate neans of determning the
ef fectiveness of the placenent criteria. Therefore, graphs indicating
estimates of probabilities of success were constructed for each
pl acenent test score. We hope that the new probability graphs will
provi de sone additional help to counsel ors and ot her academ c advi sors
seeking to use the placenent tests as one source of information in
gui ding the student to an appropriate course.

O course, the logistic regression techniques have linitations
too, such as the influence of range restriction in extrene cases. For
instance, if very few or no students are unsuccessful (e.g., below a
grade of B) or, for course placenent, the course is either very easy or
very hard, it is difficult to estimate probabilities of success (Noble &
Sawyer, 1997). Simlarly, estinmated probabilities of success are also
i nfluenced by sanple size. CGenerally speaking, the sanple sizes
required to estimate the logistic regression weights are larger than
those needed for |linear regression. Thus, we can expect relatively

| arge sanmpling error whenever small sanple sizes (say, n < 100) are

enpl oyed in logistic regression anal yses (see Noble & Sawyer, 1997).
Some of the general factors for explaining the results of

pl acenent validity studies are outlined in the 1996 annual placenent

validity report (cf. Munmara, Sherms, & Wnmer, 1996). As noted

earlier, a nodest increase in the validity coefficients is observed when
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t he Nelson-Denny Reading Test Form H scores are enployed as a prinmary
criterion. A simlar situation was observed this year. Probably due to
the influence of score range restriction and snall sanple size on
validity coefficients, the correlations obtained for English were |ow
and nostly not statistically significant. Another inportant factor to
consider for English is that a mpjority of high school graduates are
poorly prepared in witing. Specifically, previous research indicates
t hat nost high school students neither wite well nor wite nuch in
school or outside of school [see the Educati on Research Report titled
What’s Wrong with Writing and What Can We Do Right Now? by the O fice of
Educati onal Research and | nprovenent (CERI), April 1993].

Notwi t hstanding the nethodol ogi cal limtations of pl acenent
validity studies, several recommendations are outlined in the next

secti on.

Recommendati ons

Based on this study and our experience, the follow ng advice
should be helpful for course placenent and test construction.
Recommendati ons are presented separately for each content donmai n under

i nvestigation.

Mat hemati cs
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To inprove the validity coefficients for mathematics, the | UPU
Testing Center and Departnent of Mathematical Sciences should continue
the current work on the adaptive math placenment test. To date,
devel opnent has been focused in the follow ng areas: (1) inprovenent of
item bank characteristics via itemrevision and/or new item devel opnent
and calibration, (2) fine-tuning of the cutoff scores on the basis of
enpirical evidence, (3) inmprovenent in reporting of placenent test
results to include screening information (cf. Mtunara, Sherms, & W ner,
1998), and (4) devel opnent and inplenentation of testlets or mnitests
as a way to inprove course placenent plus content and predictive
validity of the conputerized adaptive nmathematics placenent test. Note
that work based on these recomendations is currently underway.

Since the switch-over to CAT, the Testing Center has been
collecting information to evaluate the effectiveness of conputerized
adaptive testing in mathematics, and the findings have been very
encour agi ng. For instance, we have obtained a positive validity
coefficient as high as .38 (n = 1220, p < .001,) between the
computeri zed adaptive mathematics test scores and the final exam scores
for the Math 001 conpliant group

Most recently, the mathematics placement cutoff scores have been
nodi fi ed and the changes were inplenmented in Fall 1998. These cutoff
poi nts represent the standards upon which placenent recomendati ons are
made. Based on enpirical research, the new cutoff scores were chosen
judiciously to ensure that a student enters only those courses for which
he/she is prepared. However, it is beyond the scope of this report to

di scuss methods for determning cutoff scores. Various nethods for
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setting cutoff scores are discussed el sewhere in the literature (e.g.
see Hlls, Hirsch, & Subhiyah, 1990; N tko, 1983).

In addition to nodifying the mathematics cutoff scores, the
Testing Center staff (in conjunction with the mathematics faculty)
shoul d continue the ongoing efforts in adding appropriate itenms to the
current item bank and/or periodically revise the local nathematics

pl acenent test to inprove its content validity or curricular rel evance.

Readi ng

The recent inplenmentation of the new I ndi ana- Purdue Conputerized
Readi ng Pl acenent Test, as a replacenent for the Nelson-Denny Reading
Test Form E, has yielded favorable findings so far (Sherms, Wlting, &
Lonmbard, 1996). This test has been eval uated on several psychonetric
di mrensi ons, and has been denpnstrated to have good reliability and
validity (Shermis, Wlting, & Banta, 1996). As stated in the previous
pl acenent validity reports, the non-adaptive version of the reading test
was i nplenented in late June 1996. This linearly conputerized reading
test will soon be converted to an adaptive fornmat. Previ ous pil ot
i nformation on the reading test designed to work in a CAT environnent
has yielded pronmsing results. Thus, we encourage all efforts to

convert to a conputerized adaptive readi ng test.

Engli sh

Wth respect to English, we recomrend and/ or encourage the English
Department faculty to seek or adopt alternative nethods of assessnent
(e.g., portfolios), in conjunction with traditional forns of assessnent,

to obtain a wider range of scores. Also, it should be worthwhile to
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consider expanding the current score range for the current English

pl acenent test so as to minimze the influence of range restriction

Overall recommendati on. One of the continuing problens had to
do with enforcing conpliance in course placenent. Although the current
conpliance rates in English, mathematics, and readi ng have remai ned hi gh
for the past two years, overall conpliance rates wll nost |I|ikely
increase following the recent i npl enentation of an enforcenent
(prerequisite check) nmechanismfor class enrollnment, in addition to the
continued use of post-registration audits. Generally speaking, the “bar
procedure” prevents a student from enrolling in a class that is

i nappropriate for himher based on placenent test scores unless special

consideration is granted by the respective academ c departnents. Ve
urge the academic departnents to make wuse of the Registrar's
prerequisite check routine and thereby facilitate its enforcenent as

needed.

General Remarks

It mght be worthwhile for future placement validity studies to
i ncl ude an anal ysis of the nature and content of the outcone neasures.
It is likely that any one year's examnation is different in its content
coverage of the curriculum standards or difficulty. Such year-to-year
differences in skills tested nay account for a considerabl e amunt of
any change in performance on the exam nations. A content wvalidity
anal ysis woul d provi de sone useful and/or supplenentary information that
would help explain sonme of the observed inconsistency in the

rel ati onshi ps between predictor and outcone scores.
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It is noteworthy that placenent tests are designed to be used in
conjunction with counselors’ recomendati ons, and provi de one source of
informati on about the student’s current ability Ilevel. Deci si ons
regarding course placenent ought to include a student’s previous
academ c record and not be made on the basis of placenment test scores
al one. Because the [|UPU placenent decisions are advisory, the
pl acenent tests are designed for use in conjunction with counselors’
recomendat i ons. Thus, the wuse of mltiple predictors for course
pl acement is desirable (see Sawyer, 1996). Rather than use pl acenent
test scores alone, additional predictors may include one or nore of the
foll owi ng variabl es: high school (HS) overall grade point average (GPA),
HS subject GPA, HS (percentile) rank, and HS courses conpleted. It
seens likely that the nore infornmation counsel ors have about a student,
the better the chance of their making an appropriate placenent decision
(Note that data collection and managenent for research purposes will be
facilitated with an inproved Indiana University Test Reporting System
(1UTS), which is currently in beta testing.)

After several years of placenent testing in English, mathematics
and readi ng, the respective stakehol ders should be fairly convinced that
the 1UPU placenent testing program provides an efficient, practical
and wor kabl e nethod of placing students in appropriate courses which
give themthe best chance for academ c success. The 1UPU pl acenent
tests, however, are a guide, based on the past performances of other
simlar students, of potential success in specific sets of courses in
English, mathenatics, and reading. Although the placenent tests cannot
measure notivation or other affective variables in academc |earning

they are quite useful in providing our students with a healthier and
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nore valid |l earning experience in the respective courses. Pl acenent
testing, therefore, offers the University a practical way to accomvpdate

the nore diverse acadenic needs and talents of the entering students.
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APPENDI X A

Logi stic Regression and Probability of Success

Odinarily, logistic regression estinmates the relationship between
a di chotonpbus outcone (i.e., a university course grade of “C’ or higher)
and one or nore predictors (Hosmer & Lenmeshow, 1989). |In nost respects,
logistic regression enploys sane general principles as linear
regression, but fits a non-linear nodel with a predicted outcone bounded
by 0 and 1. The advantages and utility of |ogistic regression approach,
conpared to traditional correlation nethods, in validating placenent
criteria are discussed el sewhere in the literature (e.g., see Noble &
Sawyer, 1997; Sawyer, 1996; and Hosner & Leneshow, 1989).

Logi stic regression produced a student’s estinmated probability of
success, using the follow ng forml a:

P[success |K = x] = e®®X [[1 + e (3+0"0)]

wher e a and b are regression coefficients estinmated on the data,
X is the score the placenent test,
Kis the cutoff score on the placenent test, and
e is the base of the natural logarithns, approximately 2.718

(Hosmer & Leneshow, 1989; Noble & Sawyer, 1997).
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APPENDI X B
Table B.1
Logi stic Regression Statistics for Mathematics 001 Data
(A or higher, B or Higher, and C or Hi gher)
Esti mated Standard Wal d
Vari abl e Coefficien Error Stati st df p
t ic
A or Higher
Mat h Pl acenent Score . 331 . 057 33.946 1 . 001
Const ant -6.015 . 599 100. 891 1 . 001
-2 Log-likelihood = 497.761
B or Higher
Mat h Pl acenent Score . 341 . 033 104. 495 1 . 001
Const ant - 3. 846 . 318 146. 464 1 . 001
-2 Log-likelihood = 1438. 839
C or Higher
Mat h Pl acement Score . 419 . 042 101. 896 1 . 001
Const ant -3.120 . 361 74. 757 1 . 001

-2 Log-likelihood = 1465. 030
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Table B.2
Logi stic Regression Statistics for Mathematics 111 Data
(A or higher, B or Higher, and C or Hi gher)
Esti mated Standard Wal d
Vari abl e Coefficien Error Stati st df p
t ic

A or Higher
Mat h Pl acement Score . 085 . 114 . 555 1 . 456
Const ant -3.971 1.961 4.100 1 . 043
-2 Log-Ilikelihood = 128.107
B or Higher
Mat h Pl acement Score . 268 . 071 14. 275 1 . 001
Const ant -4.700 1.198 15. 392 1 . 001
-2 Log-likelihood = 321.643
C or Higher
Mat h Pl acement Score . 169 . 084 4.074 1 . 044
Const ant -1.776 1.389 1.634 1 . 201

-2 Log-likelihood = 276.903
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Table B.3
Logi stic Regression Statistics for Educ X150 Data
(A or higher, B or Higher, and C or Hi gher)
Esti mat ed St andard Wal d
Vari abl e Coefficient Error Statistic df p

A or Higher

Readi ng Pl acenent Score . 110 . 046 5. 657 1 .017
Const ant - 8. 213 2.873 8.171 1 . 004
-2 Log-likelihood = 183. 854

B or Higher

Readi ng Pl acenent Score . 110 . 035 9. 598 1 .002
Const ant -6.619 2.148 9.492 1 .002
-2 Log-likelihood = 261.632

C or Higher

Readi ng Pl acenent Score . 056 . 038 2.161 1 .142
Const ant -2.412 2.278 1.120 1 .290

-2 Log-Ilikelihood = 230. 484
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Table B. 4
Logi stic Regression Statistics for Educ X152 Data
(A or higher, B or Higher, and C or Hi gher)
Esti mat ed St andard Wal d
Vari abl e Coefficient Error Statistic df p

A or Higher

Readi ng Pl acement Score . 081 . 045 3.312 1 .069
Const ant -7.105 3.324 4.570 1 . 032
-2 Log-likelihood = 264.785

B or Higher

Readi ng Pl acenent Score . 061 . 038 2.519 1 . 112
Const ant -4.220 2.836 2.213 1 . 137
-2 Log-likelihood = 321.401

C or Higher

Readi ng Pl acenent Score . 042 . 044 . 908 1 . 341
Const ant -1.956 3.234 . 366 1 . 545

-2 Log-likelihood = 262. 856
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Table B.5
Logistic Regression Statistics for the English W01 Data
(A or higher, B or Higher, and C or Hi gher)
Esti mat ed St andard Wal d
Vari abl e Coefficient Error Statistic df p

A or Higher

Engl i sh Pl acement Score -.036 . 233 . 024 1 . 877
Const ant -2.303 2.097 1. 205 1 . 272
-2 Log-likelihood = 161.074

B or Higher

Engl i sh Pl acement Score . 290 127 5.226 1 . 022
Const ant -3.220 1.153 . 788 1 . 005
-2 Log-likelihood = 417.863

C or Higher

Engl i sh Pl acenent Score . 209 . 126 2.778 1 . 096
Const ant -1.145 1.127 1.031 1 . 310

-2 Log-Ilikelihood = 408. 415
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Table B.6
Logistic Regression Statistics for the English W31 Data
(A or higher, B or Higher, and C or Hi gher)
Esti mated Standar Wal d
Vari abl e Coefficie d Error Statisti df p
nt c

A or Higher
Engli sh Pl acenent Score . 348 . 089 15. 388 1 . 001
Const ant -6.952 1. 307 28. 276 1 . 001
-2 Log-likelihood = 700.992
B or Higher
Engl i sh Pl acement Score . 291 . 063 21. 362 1 . 001
Const ant -4, 397 . 911 23. 305 1 . 001
-2 Log-likelihood = 1245. 061
C or Higher
Engl i sh Pl acenent Score . 277 . 072 15. 025 1 . 001
Const ant -2.901 1.022 8. 057 1 . 004

-2 Log-likelihood = 1030.612
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Table B.7

Logi stic Regression Statistics for the English W40 Data
(A- or higher, B or Hi gher, and C or Higher)

Esti mat ed Standar Wal d
Vari abl e Coefficien d Error Statist df p
t ic
A or Higher
Engl i sh Pl acement Score . 947 . 503 3. 545 1 . 060
Const ant -21. 290 10. 791 3.892 1 . 048

-2 Log-Ilikelihood = 29.143

B or Higher
Engl i sh Pl acement Score . 046 . 267 . 030 1 . 863
Const ant -.591 5. 504 . 012 1 . 914

-2 Log-likelihood = 46.040

C or Higher
Engl i sh Pl acenent Score -.176 . 286 . 380 1 . 537
Const ant -6. 155 5.941 . 545 1 . 460

-2 Log-likelihood = 42.419




