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Building a Student Flow Model

The purpose of this paper is to introduce the re-
searcher to the usefulness of a certain type of student
flow model and to indicate how it may be constructed,
Since another article by this author, to appear in the
Journal of Higher Education, has been devoted entirely
to describing the modei and how it has been used, this
paper focuses primarily on facilitating the development
of similar student flow models by indicating the nature
of the data needed and identifying. useful software
packages to assist with the programming.

Conceptual Origins

The original model began as a computer program that
followed students through their studies at the university,
keeping track of all their declared majors and tabulating
them in such a way as to make the data readable and
useful. Paul Dressel and this author originally viewed
the model as a simple tool for studying the motivations
behind student -attrition. The concept underlying the
model was that nearly every major change represents a
student judgment made about the program she or he is
both leaving and entering. It was felt that, in many
instances, inchoate student dissatisfaction with pro-
grams, relevance, instruction, and advising was the
proximate cause of a major change; thus, if one could
but organize these major changes in a compact and suf-
ficiently clever manner, there was a possibility that some
patterns might arise from the details. From this humble
beginning, the model quickly evolved into a more
sophisticated mechanism replete with many ancillary
printouts and options. The rapid refinement was due to
a combination of heavy usage, which led to sugges-
tions for further improvements, and a simplicity of con-
cept that made modifications easy to carry out.

William A. Simpson
Protessor
Office of Planning and Budgets
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The Model

The model began with the premise that an unusually
high or low flow of students into or out of a specific
program, via changes in major, has something to say
about that program~-favorable or unfavorable. The task
thus set  was to tabulate somehow the many major
changes made by a student cohort, which in a large
university may exceed five thousand. In addition, the
display of this data had to be structured so as to make
apparent any patterns underlying the data. In effect, the
total had to be far more than the sum of its insignificant
parts—counts of changes in major.

The original computer model was designed to record
all changes in major made by students belonging to a
specific cohort. The model then produced ftwo outputs—
one displaying all these major changes and a second
that tabulated only the first and last major of each stu-
dent. Each of these methodologies provides a different
insight into student preferences, with the relative value
of each being dependent upon the nature of the ques-
tion under investigation. In view of this, the research
team decided that the model should be capable of per-
forming both analyses, with the user being given the
option of selecting the one desjred. The underlying
algorithms of the two approaches are nearly identical,
and so, from the programming standpoint, this decision
was correct.

However, in a paper of this nature some compromises
must be made to reduce its length and lessen the com-
plexities of exposition. Because the option that deals
with all- major changes requires considerably more data
and a more sophisticated data base, only the first-to-last
methodology will be discussed. This abridgement was
made more palatable by the realization.that over the last
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two years the first-to-last major methodology has
proven to be far more useful and that in many situations
the two models provided very similar results. The author
feels quite confident that if an institution has limited
resources and/or a rather sparse student data base, the
proper choice for a trial model would be the first-to-last
major methodology. Again, the interested reader is
referred to the longer paper (W.A. Simpson, Journal of
Higher Education, in press) for a full discussion of the
pros and cons of both methodologies.

If one views a student’s change of major as a transac-
tion revealing something useful about both the old
major (department) and the new one, it becomes clear
that the transaction must be recorded in such a way that
both components are discernable. If the change of
major is viewed as a flow of students from a former
major to a new one, this way of thinking is very sugges-
tive of other situations where a data matrix has proven
to be a useful display device. Soon after one begins
thinking in terms of a matrix display, it becomes appar-
ent that such a structure meets all the requirements.

The First-to-Last Model. For purposes of explanation,
the simple three-department matrix shown as Table 1 is
sufficient.

Table 1

Example of Output for Tracking First-to-Last Major

Department of Department of Last Major
First Major English History Philosophy| Total

English 3 2 @ 6

History 2 4 1 7
Philosophy 0 6 2 8
Total 5 12 4 21

Each entry in the transition matrix can be viewed as the
intersection point of a row with a column. Thus, the
circled "1" is seen as one student changing from an
original major in the English department (row 1) to a
final major in philosophy {column 3). Note that a stu-
dent who makes no major change is still caplured by
this methodology; for example, a student retaining an
original choice of a major in English would appear
within the cell denoting an English m———me—m English
transition.

Persistence/Attrition Matrix
for First-Time Freshmen Entering Fall 1978

1984 Final Major
1978 Initial Major Physics Mathematics
Physics Yet enrolled 2 5 7 final distribution
Graduated 100 20 120 of all students
Not enrolled 50 5 55 entering physics
Total 152 30 182 as freshmen
Mathematics Yet enrolled 1 10 11
Graduated 2 200 202
Not enrolled 2 50 52
Total 5 260 265
Fingl Yet enrolled 15 18 final distribution
Major Graduated 220 322 of all students
as of Not enrolled 55 107 (the standard
1984 Total 290 447 “attrition” study
data)

all students electing
physics as their fina/

major
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Eurther. a row provides a complete disclosure of all
major changes out of the associated department; for
e>‘<ample. row 2 tells us that two students changed from
history to English, four remained in history, and one
went from history to philosophy. The row total indicates
that seven students out of the total cohort of 21 (the
Iowetr right corner total) began in the History Depart-
ment.

In a similar fashion, each column indicates the nature
of the flow of students into the associated department.
Thus, the second column shows that the History
Department gains two and six students who began in
English and philosophy, respectively. This, combined
with the four students who began and ended in history,
makes a total of 12 students who were history majors at
the end. In our interpretations of this table, we can
equate major changes with students, i.e., every student
makes one, and only one, major change from (first
Major) == (last major).

The Departmental-Level Persistence Model. By taking
the flow-of-majors model one step further, we can
obtain a model that produces attrition/persistence
reports at the department level. If the rows of the matrix
in Table 1 (using the first-to-last major methodology)
are further subdivided to indicate the final status of the
students involved (i.e., "yet enrolled,” “graduated,” "not
enrolled”), the matrix provides a wealth of persistence
information. Table 2 represents such a hypothetical
example for a two-department university. Note that the
lower right-hand corner block contains the data usually
associated with a total university persistence/attrition
report. Aside from using the data presented in the matrix
to calculate various attrition percentages or indices, the
output of this model is interpreted in the same way as
that in Table 1. In fact, once this attrition/persistence
model is developed, there is no need to preserve the
first-to-last major model as a separate option since all
the data in the latter is contained in the more detailed
output of the persistence model. Development of the
more powerful persistence model requires so little addi-
tional data and programming effort that most research-
ers would be well served to set their sights on this ver-
sion. Hereafter, the generic term “student flow model”
will signify both the first-to-last major model and the
persistence version.

Output Formats

In producing the major change matrix for a large uni-
versity, one must come to terms with the fact that a
readable 80-department by 80-department matrix is
unwieldy. The printout may consist of sixteen pages
which, if pasted together, would create a 2' x 4’ matrix
(even larger in the case of the persistence report). The
problem cannot be solved by making a reduced copy
because the cell entries become unreadable before a
convenient size is reached, Those who use this matrix
frequently soon become proficient at turning quickly to
the correct page(s), but they cannot expect other users
to accommodate to this. It is clear that a potentially use-
ful tool might be disregarded by administrators if the
outputs were too much of a nuisance to read.

Recognizing this, a second version of the output was
created, consisting of a package of fifteen matrices. In
each of these fifteen matrices, most of the transition

data is accumulated at the college levef rather than the
department level, i.e., major changes are shown as
switches from one cotlege or another college. However,
within each matrix, one specific college has been
expanded into a more detailed department-by-
department matrix. For example, a planner, interested in
major changes within the Agriculture College, would
turn to the matrix shown in Figure 1, which contains the
detailed departmental data for the Agriculture College
and college-level aggregations (only) for all major
changes occuring outside that college. This compro-
mise facilitated the reduction of the large university
matrix to a set of two-page matrices and yet preserved
the departmental level of detail within the college of
concern.

While attention is being directed toward Figure 1, it
may be useful to illustrate how the characteristics,
which were explained using Tables 1 and 2, carry over
to this far more detailed format. Figure 1 shows the flow
of majors across departments within the Agriculture
College (the upper left-hand block of data). For exam-
ple, the line headed ''Hort" shows that 41 students
declared a horticulture major upon entering the univer-
sity (see the line total on the far right). Of this number,
26 retained the horticulture major and 29 remained in
the Agriculture College. Shifting attention to the "Hort"
column, we read from the bottom entry that 71 students
were finally horticulture majors, 44 of whom began in
the Agriculture College. If an administrator reviewing
this particular sheet wanted to know more about where
the three students leaving horticulture went, the more
detailed departmental matrix could be consulted.

Uses of the Model

The model was first used to answer specific questions
about certain departments. For example, a few years
ago, the Packaging Department suddenly experienced a
many-fold increase in majors via upper-division major
changes. An analysis of the major flow printout dis-
closed that the surge in enrollments was due to over-
flow from the Business and Engineering Colleges, both
of which had placed enrollment restrictions on their
programs. Apparently the Packaging Program offered
the mix of technology and business applications that
made it attractive to both groups of students who had
been refused entry in the limited programs. The knowl-
edge that packaging enroliments were closely tied to
those in engineering and business was useful in guiding
later policy decisions. Subsequently, it was decided that
since the increase in majors in the Packaging Program
was closely related to the overflow from engineering
and business, it was likely to be of short duration and
that temporary faculty rather than tenture-stream faculty
should be hired to accommodate the overload.

Another study involving the flow model led to the dis-
covery that students who enter the unviersity with no
major in mind make fewer changes in major than do
those students entering with a declared major. This sur-
prising result threw into question the efficacy of encour-
aging lower-division students to declare a major, and it
may eventually result in policy changes.

At the university level, there customarily is only one
persistence ratio (%) used. However, when we look at
persistence at the department level via the persistence
version of the student flow model, there are several
ratios (percentages) that provide slightly different in-




AIR Professional File, Number 28, Building a Student Flow Model

Jolew ui ssBueyo 1sBi-01-1s41) Buniorn “aBajjon sininauby Ausisaun sieis vebiyoiyy oyl 105 Azjdsip eilep pepuedxa ayj 10 uolRNSny] "L anbiy

1012

orasizos [zt lzzv lcve isc isze 1si5 [i63 jusc [»o9 [18C loos [exisizer |

is 73 jeee i e s It sz |s Itz jsc Jom iz |

et T St et e E s DSOS SIS ui - IPIPIS GHD PP - S puy G

fr jor ss [zz 1es% g jge lsy |or: lsz iss lie vy |

It ie for |} I 1z i is i is iser jez g5 |

- S el T T I e T St E R

s Ivs fas Jime 1w i

it St St Sttt Pt Sttt St B T TR T Uiy SR UpEPI-II U U IR IR S

J101L
AlQ
on

104
135
il

1104
SHNN

7108
ain
13a

Lol
Jdv
~-8un

10Sixost{ 03w] 103{¥ONiOoNa3| 1¥v] snEj¥iae
LYNi_gvn| mnH| mnu noa -lyy

4n0h—4~o~ Tio1i1toi 1oL {IloijTi0L |10 L0

2o fze lzer fec sz Iis ler fsr dzv i2r fms  Jiz loer | 1Y 1vioiz
&1 |e jsr e i iz jes la 13 It frs Iz is I Ty Y10l 03I 13A

St it it S S Gy QU iy O S Ui

i ] i i H i i f I I I i i Iy Iviel  d4vaun

z i 1z i ] i I I I I i I Ir I T Y10l MOSIGWYR

D et Uy RPN UG G PP I - Sy S iy

[ R} i» 1 1} ] ] I i Is I i it i hkig IYi0l a3 mnH

s Iz I { i { i i it i i i i i TV IYI0L MITPLINY

B et R T Lo L T r WEpupeyty QRS> PV N SNSRI

esz |z ie fzy Jrr st Jor ¥z Jzi s loe f{zz I | ki 10tz orunY

c I Ie | I ] I 1 | f I | { i TV oNd  DINOV

P R R S il i LT UGy eSO Rp IR S S - U SR i upuu

6 I 4 fe 1 I I 1} i I ] | 1 i TIY O3HENd  DINOY

8 I | I | i | 1 L I I | | i 1Iv 9 DOI8  Sluov

Rt e e L B R el it L LY T ppy iy (RIS

y | i 1 1 § 1 i 1 ic I i i i 1Y NY3IO ¥UNY  OIuDv

it Sttt D Ll it b L L T Ty Sy G- SUpI - SIS U I PP i [

ez | it i I It ] i 1 i {rz | iz I Iy 125 NY J1woY
re |t iz i1 1t Is le ] le ir is fez |c i 1Y ¥d ON OV 2l¥9Y

i d e D e D e It e ik B L by B P pupir iy RS i O
e | i i i 1 1 I 1 i i | e i 1Y 93 9y  Siuov
SRR TCEICE PRSIy Sy SRR NN SR SRR S SU U S SOOI O S g PP o il SRSt
1012 AJG} Dud O3] 1 HOH ¥O4 MEPH | SOHD 3 jNvIad 108 ¥d 33
o1l s3uf or1{-end|l 1| OT|-S14| oO1{paie| unv| N¥ | oN | DY

-uov| o1l-wov{ O1|-uOv|-wov| Oil-wov| o1]| o1] o1} ov o1

~HOY -HOVY ~y4oY -YOVY [ -UOY | -¥TY Q1 [-uoY

-§ov

HOVY HO4 S1430 SSOMOY HOPVR 15v7 Q1 IS¥I4 WOWJ SIDNVHO

$1390N8 ONY DNINNY1d JO 301430
ALISUIAINN 31YLIS NYOIHDIN




AIR Professional File, Number 28, Building a Student Flow Model

Table 3

Three Types of Persistence Ratios

t

1. persistence within =

original majors graduating or still enrolled in PKG

the packaging major

7

2. persistence within =

total original packaging majors

original majors graduating or still enrolled in university

the university by
original packaging
majors

3. persistence in =

total original packaging majors

all final PKG majors graduating or enrolled in PKG

packaging by all
final majors

all students with PKG as their last major

= 8+7 = 56%
27

= 10+10 = 74%
27

= 160+251 = 86%
476

sights. Three such ratios, as calculated for the packag-
ing (PKG) major, are shown in Table 3.

The first percentage is concerned with the persist-
ence of the original majors as contrasted to the third
percentage which shows the persistence of all students
ending up in the department. In this example, the
second ralio is not particularly illuminating; however,
once the tracking period is extended to six years so that
"persistence” becomes “poersistence to a bachelor's
degree,"” then the second ratio becomes more significant
for it enables one to gain a feel for the quality of stu-
dents attracted to the university by the department. If, for
example, a department has values of 10% and 15% for
percentages (1) and (2) respectively, a planner concerned
about the low persistonce rate must first consider the
possibility that the department attracts students with
marginal academic capabilities who are targely unable to
earn a degree in any program. I, however, these same
persistence ratios are 10% and 80%, then one must seek
an explanation elsewhere since the original majors were
obviously very able students; they simply did not find
their original choice of major to be what they wanted or
expected.

Lately, the persistence/atirition model has been used
to develop persistence trend data for engineering and
business major cohorts as well as to discover where the
engineering and husiness majors tended to go when not
admitted into these respective programs at the junior
level, where enrollmoent restrictions are set.

Most recently, the model has been used in an attempt
to predict shifts in student interests. For example, we
have hypothesized that shifts may occur within the stu-
dent body currently enrolled before similar shifts can be
observed within the incoming freshmen cohort. Already
there are signs of a growing interest in education as a
major, as evidenced by a recenl, significant increase in
students changing their majors to education. No such
trend has yet developed with new students. If this con-
jecture is borne out by events, we may, with the help of
the student flow model, be able to gain a year or two
lead time on large-scale shifts in student demand.

The Data Base

The data used by the more detailed persistence ver-
sion of the student flow model can vary from a very few
elements to quite a refined data base. This variance is
due entirely to how specific a student cohort must be
selected. If one is satisfied with choosing cohorts no
more complex than "all students entering the institution
as freshmen during a specified year," the only data

needed is a code indicating entry status (transfer or
first-time freshman) and the entry date. However, far
more data is needed if one wishes to select cohorts
such as “all black women who entered the university in
1978 as transfer students in engineering but later
switched majors into a science discipline," an example
that is by no means too contrived. Regardless of the
nature of the chohort selected, the data required to
construct the output matrix is the same, and very minimal,
consisting of first major, last major, and the students’
status as of the end of the tracking period (graduated,
yet enrolled, not enrolled).

The usefulness of the model increases with the ability
to select more constrained cohorts. With this in mind,
the researcher should endeavor to build a model that
can use as much of the available student data as possi~
ble, even if the usage of the model, as initially contem-
plated, might require only a small fraction of the stored
data. In time, the model's latent potential will surely be
appreciated and used.

Despite the foregoing encouragement towards con-
structing the most flexible possible model, one must
realize thal any model of this type, no matter how rudi-
mentary, is better than no model at all. Even the most
simplistic student flow mode!l will prove to be a valuable
tool. The most basic version is well within the data sup-~
port capabilities of nearly all institutions, as it requires
only the following data for each student: entry status,
entry date, last major, and first major. By adding a fifth
data element—the student's status—the departmental
persistence version of the model can be created. Of
these data elements, the one most likely to be absent
from the data base is the student's first major. The
replacement of the student's former major with the most
recent one anytime a change occurs seems to be a
common practice; the correction of this situation would
involve augmenting the data base to include every stu-
dent’s first declared major.

To avoid entering the university student data base
every time we wished to run the student flow model, we
created a scaled-down version of the official data base.
Since the Statistical Analysis System (SAS) was used to
construct the student flow model (more on this point
later), selected data elements were copied from the uni-
versity data base and placed in a SAS data file. This file
has easily supported all of our uses of the student flow
model up to this point and clearly has the capability of
supporting the next generation of model refinements.
Even though the SAS data base is extremely large, con-
taining 1.2 million records for each of the 130,000
students enrolled at the university from 1973 to the
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present, it is a simple sequential file with none of the
sophisticated linkages that one expects to see under
today's standards. Every time the model is run, the pro-
gram must read the entire data file (arranged by student
number) from first to last entry, extracting data pertain-
ing to each student whose characteristics fit those of
the specified cohort. This mode of operation, for such a
large file, is clearly inefficient from a theoretical point of
view, but it has not been a problem with respect to cost
or operational time. Certainly, a smaller institution
would find this straightforward approach completely
adequate.

Our data base currently has support capabilities that
outstrip present usage, and yet it contains but a moder-
ate number of data elements and few that would not be
found In nearly all student data bases. A data collection
consisting of the following elements would be capable
of supporting a very refined version of the departmental
persistence model:

1. First and last majors

2, Status code pertaining to each academic year from
entry to last

Record (graduated, yet enrolled, not enrolled)
Gender code

Ethnic code

. Entry code (transfer, first-time freshman, special
student)

Resident status (in-state, out-state, foreign)
Standardized test scores (SAT, ACT)

High school grade point average (GPA)

10. University orientation/placement test scores

11. Last recorded university GPA.

>oa®

©wN

(The addition of every major declared by each student
would enable one to augment the student flow model
with an option to tabulate a// major changes.)

Developing the Model

The programming needed to build the student flow
model can be greatly reduced by using one of the
standard data manipulation software programs included
within SPSS or SAS. We used SAS to construct both the
student data base and the model. The ease with which
the program can be modified has led to many refine-
ments being made to the model.

The model is quite simple in concept, consisting of
two well-defined steps. The user sets a series of codes
that specify the characteristics of the student cohort
desired. The mode! then searches the data base from
start to end, looking for students with the cohort char-
acteristics. Once such a student has been found, the
program extracts three data elements—status as of the
end of the tracking interval, first major, last major—and
stores them in a temporary file. When this phase has
been completed, the model records the cohort data in a
frequency count table that reports the number of stu-
dents changing from major My to major My, from M to
Mg, ..., from Mgg to Mygq. Both SPSS and SAS have
subroutines that compile, format, and fully label the
columns and rows of such frequency tables. The format
displayed in Table 3 is a copy of one such table as pro-
duced by SAS. (SAS has two subroutines that can be
used: PROC TABULATE and PROC SUMMARY.)

Since many questions about student flow require sev-
eral runs of the model—perhaps using different cohorts
ot different tracking time intervals—it is clear that the
model had to be easy to use, which is to say that it had

to be easy for the user to select a different cohort or
tracking period. This was accomplished by using a
standard device, the setting of a series of parameter
switches at the beginning of the program. An illustration
of a specification sheet for the switches that must be set
for each run of the model appears as Figure 2. With but
a little practice, a user quickly progresses to the point
where ten or more runs of the model can be made in
five minutes.

Currently there is a SAS package designed for use
with a microcomputer. This enables a researcher to
build the student flow model on a small desk-top com-
puter as long as the student data base is not too large.
There are also alternative ways to use a microcomputer
in conjunction with a mainframe computer which enable
a user to surmount the storage problem presented by a
large student data base.

COHORT SPECIFIGCATION INSTRUCTIONS

1IN EACH BLANK SPACE PUT NO WMORE YHAN ONE ENTRY, EVERY VARIABLE
DOWN TO 12A AND 13A MUST HAVE AN ENTRY,

1. WHAT REPDRY DO YOU WANT? { REPORT =0 FOR AYTAITION STUDY,
=1 FOR MAJOR FlOw - *2 FOR poth models

2. ENTRY STATUS {ENTRY =1 IF 1ST TIME FRESHMAN, w2 IF TRANSFER
UNDERGRAD, =3 TF GRADUATE STUDENT, =4 IF ALL ENTERING STUDENTS)

3. GENDER { GENDER =1 1F ¥, =2 1F M, «2 IF BOYH)

4A, COHORY ENTRY INTEAVAL  INYERVL =1 IF FALL TERM, w2 IF
AY (F,W,5), =3 IF AN TF W .S.SU), =4 IF MULYIPLE YEARS}

R _OF COHORT ( TF INTERVL vd4 THEN ENDY» LASY YWD
OF LAST YEAT OF THE COHORT INTERVAL. 3F INTEAVL NE
ENDY* BB}
N
£

G YEAR OF COHORY ( BEGINY » LAST YWD 0IGITS OF
AR OF THE COHORT TNTERVAL}
1

s Np OF TRACKING PERIQD {

AT E
*1 If ENROLLED BUT NOT GRADUATEDT *% 1

s

F

8. THACKING PERIOD: STARYING YEAR [ ::
LENGTH DF STUDY, ¢ L

ATUS1 w0 IF NOT ENROLL .

GRADUATED, wd IF ALL.)

ARTY «LAST TWO DIGIYS OF

ARTING YEAR}

GTHRUN #% YEARS)

7. RESIDENT STATUS ¢ RESID v0 IF WICH., =1 If U. S, (NOT WICH.}
2 IF FOREIGN, »3 TF ALL U.S., x4 IF ALL)

8. HIGH SCHOOL GPA: ALL K GE ____ (HEGPAL =X.XR DECIMAL PT.
PLIED, %0 1F _IGNORED)

ALL K LE . (HSOPAG =X.Xx DECIMAL BT

PLIED, =D 1F [GNORED)

9. LAST MSU GPA: ALL X OF {MSUGPL *X X FORMAT, «0 IF J1GNORED)
ALL N LE IMSUGPG *X.X FORMAT, w0 1f 1GNDAED)

{ HS5 *SEVEN DIGIT H.§, CODE, »9909999

10, HIGH SGHODL ATTENDED
F IGNDRED]

n~ o

Figure 2. An lllustration of cohort specification
parameters.

Later Refinements

Once a researcher has built a first student flow model
and used it for a period of time, he or she will know
whether or not the programming of additional features
is a desirable project. If the initial model is strictly the
first-to-last version, then the next step would quite likely
by the expansion into the departmental persistence/
attrition model. An investment consisting of the addition
of one more data element to the base—a student's
status for each year from entry to last record—and a
small amount of new programming would make the
transition into the more powerful version. At this point,
if the student data base has been a rather minimal one,
to the extent that the usefuiness of the model in per-
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forming certain studies has been limited, the researcher
may wish to focus his or her efforts on upgrading the
data base. By adding only a few more student biogra-
phical data elements, the model's capacity for selecting
more specific student cohorts can be increased many-
fold, since the number of combinations of student char-
acteristics increases geometrically.

Once a satisfactory data base has been developed,
one might consider developing a model option that tabu-
lates all major changes. This decision will undoubtedly
be conditioned by whether the information regarding all
former majors of each student is available and, if it is,
how time consuming it would be to have it added to the
model's data base,

A further refinement would be to increase the flexibil-
ity of the tracking period. In most uses of the model, a
cohort is specified~-say "all students entering as fresh-
men in fall 1978," and then tracked from first to last

major from 1978 to some future date such as 1984, In
such a model run, the start of the 1978-1984 tracking
internal coincides with the entry year of the cohort. One
can imagine, however, a situation where it might be use-
ful to track such a cohort during a single year only—say
its sophomore year 1979-80. Such flexibility can be
gained by programming in additional parameters (start
and length of tracking period) that the user specifies
before each model run,

Frequent usage has shown that, once the model has
selected a cohort to track, it is often useful to have the
model also print out some ancillary statistics concern-
ing the cohort. Two that have been used often are a fre-
quency table for the final grade point averages of the
students and a frequency table for the number of stu-
dents making no changes in major, one change, two
changes, etc. Both of these tables are easy to obtain
using standard SAS routines.

See page 8 for
AIR Professional File
Ordering Information
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following issues—$2 per copy, prepaid:
. Organizing for Institutional Research (J.W. Ridge)

Dealing with Information Systems: The Institutional Researcher's Problems and Prospects (L.E. Saunders)
Formula Budgeting and the Financing of Public Higher Education: Panacea or Nemesis for the 1980s?

(F.M. Gross)

4, Methodology and Limitations of Ohio Enroliment Projections (G.A. Kraetsch)
5. Conducting Data Exchange Programs (A.M, Bloom & J.A. Montgomery)
6. Choosing a Computer Language for Institutional Research (D. Strenglein)
7. Cost Studies in Higher Education (S.R. Hample)
8. Institutional Research and External Agency Reporting Responsibility (G. Davis)
9. Coping with Curricular Change in Academe (G.S. Melchiori)
10. Computing and Office Automation—Changing Variables (E.M. Staman)
11, Resource Allocation in U.K. Universities (B.J.R. Taylor)
12, Career Developmentin Institutional Research (M.D. Johnson)
13. The Institutional Research Director: Professional Development and Career Path (W.P. Fenstemacher)
14. A Methodological Approach to Selective Cutbacks (C.A. Belanger & L. Tremblay)
15, Effective Use of Models in the Decision Process: Theory Grounded in Three Case Studies (M. Mayo &
R.E. Kallio)
16. Triage and the Art of Institutional Research (D.M. Norris)
The AIR Professional File—single issues (8pp.)—$2 each, prepaid:
17. The Use of Computational Diagrams and Nomograms in Higher Education (R.K. Brandenburg &
W.A. Simpson)
18. Decision Support Systems for Academic Administration (L.J. Moore & A.G. Greenwood)
19. The Cost Basis for Resource Allocation for Sandwich Courses (B.J.R. Taylor)
20. Assessing Faculty Salary Equity (C.A. Allard)
21, Effective Writing: Go Tell It on the Mountain (C.W. Ruggiero, C.F. Elton, C.J. Mullins & J.G. Smoot)
22. Preparing for Self-Study (F.C. Johnson & M.E. Christal)
23. Concepts of Cost and Cost Analysis for Higher Education (P.T. Brinkman & R.H. Allen)
24. The Calculation and Presentation of Management Information from Comparative Budget Analysis
(B.J.R. Taylor)
25, The Anatomy of an Academic Program Review (R.L. Harpel)
26. The Role of Program Review in Strategic Planning (R.J. Barak)
27. The Adult Learner: Four Aspects (L. Jurand/G.D. Kuh & L.W. Cracraft/J.F, Campbell, D. Hentschel &

L.M. Spiro/M.V. Mehallis)

To order any of the above items, send your name, address, list of items, and full payment to The Association for
Institutional Research, 314 Stone Building, Florida State University, Tallahassee, FL 32306. (No purchase orders or

unpaid requests, please.)




