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Preface

This document was produced as part of NCHEMS Strategic Planning Project.
NCHEMS contracted with Michael E. Young, Director of Planning Studies at the
Ohio State Univertity, and Michael J. Haight, formerly of the New Mexico
Bureau of Education Finance and Post-Secondary Education, to write this
document because of their unique qualifications and background. They are
both also former empioyees of NCHEMS and were very active in the initial
design and implementation of the Costing and Data Management System (CADMS).
Michael Haight was one of the chief authors of the Student Data Module
(SDM) and Data Management Module (DMM) of CADMS, and Michael Young was
responsible for much of the early training and dissemination efforts of
CADMS. After leaving NCHEMS to go on to work at the Ohio State University
and in New Mexico, thry continued to work with the CADMS software and
developed the student-flow applications of that software described in this

document.

We felt that these applications would be of interest and value to

[
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other institutions and that they were also related to project work currently

F ongoing at NCHEMS. Many schools have purchased the CADMS software for cost

. analysis and resource requirement projections, but one of the most useful




and commonly used parts of tha NCHEMS software is qits Student Data

Module, which takes institutional student registration data and produces
induced course load matrices (ICLM's). An ICLM, or curriculum matrix,
arrays students of different levels and programs (majors) by the departments
and course levels in which they are enrolled. Many institutional planners
have found that these reports provide useful information about: (1) the
curricular demands of programs on departments, (2) the intrainstitutional
market that is beiny served by different departments or courses within the
institution, and (3) the impacts on aepartments that may be expected from
changes in program enrollment or on curriculum requirements.

As part of its multi-year project to develop strategic planning
approaches and concepts for postsecondary education, NCHEMS is developing
an enrollment analysis approach called the Enrollment Analysis Matrix (EAM).1
The EAM concept focuses on the enrollment interface between the environment
and the institution, but it is also concerned with the analysis of

institutional student data and the insight to the internal wcrkings of the

1. See the Enrollment Analysis Matrix Concept, NCHEMS, 1980, ---
(as determined by final pubTication details)
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institution that can arise from that type of study. Thus, the student flow

adaptation oF CADMS by Michael Young and Michael Haight represents a specific

application of an EAM approach to institutional planning.

In addition, we felt that the methods described in this document were
simple and straightforward, and that they could be of value to researchers
at many institutions. All current users of the CADMS software should be
able to implement these methods by using their own versions of SDM and
DMM. But, since these calculations use only a small part of the entire
CADMS package, they shoild also be fairly easy to develop by those who do
not currently have CADMS.

NCHEMS has put together a tape that contains those parts of SDM and
DMM that are necessary to implement the student flow calculations described
in this document. This tape also includes some new programs developed by
Michael Haight and Victor Martin that produce more readable reports than
SDM and that facilitate the translation of institutional student data into

the correct format for input into SDM. Either a current CADNS user or

someone who does not currently have CADMS could purchase this tape, and




2, implement the ditferent student

then, using this document as a guideline
flow, department credit hour projections, and curricular matrix reports
possible with this approach.

While the CADMS software provides a readily accessible and flexible
tool for implementing student flow analysis, ot)ier software systems
could also te used. Any researchers who wanted to develop their own soft-
ware for these techniques should be able to follow the general design
described in this document. Finally, there may be some institutions that
do not have the resources to either develop their own software or to
install the CADMS package without some difficulty. In these cases, the
NCHEMS Direct Assistance Network is a resource that can orovide consultants,
for a daily fee, that are familiar with this system and who could greatly

facilitate the implementation of the CADMS student flow package at an

institution.

2. The NCHEMS CADMS Data Mandgement Module Reference Manual, Technical
Report 62, and the NCHEMS CADMS Student Data Module Reference Manual,
Technical Report 60, are also required to use this systai.
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CHAPTER 1
CONCEPTUAL OVERVIEW

EXECUTIVE SUMMARY

The analytic system described in tnis document is designed
to allow institutions of higher education to address ques-

tions of the followiny type:

1. What is the likely department workload
thet will occur next autumn for upper
division undergraduate courses in
Fnglish?

2. What is the probability that a junior
majoring in Accounting this fall will
be & senior in Accounting next fall?
‘'‘ha’. is the probability of that stu-
den: shifting to Marketing?

3. What are the comparative retention/
attrition rates for students of
various majors?

4, What is the credit hour impact of ad-
vanced undergraduate Physics majors on
the Math Department as well as on other
departments?
The system consists of three steps. The first step, Student

Flow Calculation, computes the relationship of enrolilments by

major and student level from one year to another. This calcu-
lation utilizes historical enrollment trends anc a simple flow
technique to develop the probability of a student with a given
major and student level being in another major/student level

in the next year.
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The second step is the construction of a historical Curricu-

lum Matrix (CM). This matrix describes, in credit hours, thé
“relationship between students majoring in various degree pro-

grams and the departments from which they draw instructional

services.

The third and final step of the system combines the outputs of

the first two steps to produce Departmental Workload Forecasts.

The remainder of this Executive Summary discusses each component

of the system.

A. STUDENT FLOW CALCULATION

The student flow calculation computes the percentage of students
of a given major and rank in one period who end up with a given
major and rank in a subsequent period. For example, what percen-
tage of junior Accounting majors in Autumn Quarter 1978, were en-
rolled as senior Accounting majors ir Autumn Quarter 1979; what
percentage graduated; what percentage remained junior accounting

majors, etc. Figure 1 is a display of student flow transitions.
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FIGURE 1
TRANSITION
AUT 1978 PERCENTS AUT 1979
57% 171 Senior
Accounting
21% —e- 63 Graduated
300 Junior
Accounting - 9% _o| 27 Jdunior
Mainrs Accounting
- 2%
‘\\\\‘\\\\ 1% 6 Junior
Marketing
33 Others
TOTAL 100% 300
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B. CURRICULUM MATRIX:

A Curriculum Matrix can be one of two types of reports. The
first report is Credit Hours Taken, which is organized by stu-
dent major. It shows the average number of credit hours taken
by each student major from each iastructional department. The
second riport is Credit Hours Taught which is organized by
department and shows the average number of credit hours taught
by each department to each student major. Figure 2 is a
simplified Credit Hours Taken Curriculum Matrix:
FIGURE 2
CURRICULUM MATRIX

Average Number of
Credit Hours Taken by Majors in:

HIST ENGLISH MATH
D PSYCH H 3.5 1.0 1.0
E
P
A HIST 6.0 3.0 3.0
R
T
M ENGL 3.0 6.0 3.0
E
N
T MATH 2.5 3.0 6.0
S
TOTAL 15.0 13.0 L

This Curriculum Matrix shows that History Majors take, on the

average, 3.5 credit hours from the Psychology Department; 6.0

credit hours from the History Department; 3.0 credit hours from

the English Department and 2.5 credit hours from the Math Depart-

tment.

4 14
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C. DEARTMENTAL WORKLOADS:

Proje-~tion of departmental workloads is obtained by first pré-
jecting enrollments in the various student major categories.

This projection can_be made by using the student flow transi-
tions computed in Step A. These projected enrollment data are
then multiplied by the proper curriculum matrix elements to

give projected departmental workloads. For example - suppose

the student flbw calculations are used to project that the
University will enroll 300 History majors, 200 English majors

and 100 Math majors. Multiplying the columns cf the sample
curriculum matrix, displayed in Figure 2 by 300, 200, and 100 re-

spectively produces the workload matrix shown in Figure 3.

FIGURE 3
PROJECTED WORKLOAD MATRIX

MAJOR
TOTAL PROJECTED
DEPT HIST ENGLISH MATH DEPT. WORKLOAD
PSYCH 1,050 200 100 1,350
HIST { 1,800 600 300 2,700
|
ENGL 900 1,200 300 2,400
MATH 4“ 750 600 600 1,950
TOTAL 4,500 2,600 1,300 8,400
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Thus, the projecteac total departmental workload, based on

the sample historical curriculum matrix in Figure 2 and

sample projected student majors. of 300, 200, and 100 head-

count students in History, English and Math respectively,

produces 1,350 credit hours in the Psychology Department.

(3.5 x 300 + 1.0 x 200 + 1.0 x 100). Similar calculations

produce projected workload of 2,700 credit hours in the

History Department; 2,400 credit hours in the English

and 1,950 credit hours in the Math Department.
orkload is 8,400 student credit

Department;

Projected total University w

hours.

16
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D. USES OF THE DATA:

A11 of the above reports have potential benefit to institu-
tional administrators. Projected credit hour workloads have
obvious utility in the institutional budgeting process. In

an era of stable or declining resources, when funding for new
and expanding programs must be redirected from existing prog.
rams, the ability to identify departments with slack resources,
as well as those requiring additional resources, becomes ex-
tremely important. The institution‘that can project resource
demand in a reasonably accurate fashion can remove several years
lag time from the resource reallocation process. In addition,
intermediate steps in the process produce useful results in-
dependently of their association with projected departmental

workloads.

The Credit Hours Taken Report (See Figure 2, 7, 13) of the
curriculum matrix can be used by a dean or department chairman
to determine in which departments, and at what course levels
his/her majors are taking courses. Are upper division students
taking an unexpectedly large number of credit hours in lower
division courses? Are students taking a large number of credit
hours in unexpected disciplines? 1If so, perhaps the department

or college is not offering a broad enough array of courses.



A Credit Hours Taught Report (See Figures 8, 14) can be used to
determine what majors and what levels of students are taking
courses offered by a department. Typical questions include: Are
an unexpectedly large number of lower division students taking
upper division courses or vice versa? Are students of unexpected
majors taking credit hours taught by the departments? Are non-
majors taking courses intended primarily or exclusively for
majors? Different course consumption patterns of male versus
female students can be determined by producing the curriculum
matrix first with only male students included and then with only
female students. In fact, any variable may be substituted for
the student major/ student level, department/course level

categories traditionally shown in the curriculum matrix.

The Transition Probabilities (See Figures 6, 9) from the stu-
dent flow calculation have substantial utility also. For
example, by running the student flow calculation "backwards"

a retention study can be conducted. A backwards run is con-
structed by designating the more recent term the "from" term
and the more distant term the "to" term. In this configuration
students who are not enrolled in the more recent term, but who
were enrolled in the me.e distant term are defined as exiting
students. In this mode one can determine which student majors

and student levels within student majors have higher or lower




attrition rates. Transition probabilities for several years

can be compared from like term to 1ike term in order to high;
light trends in student major changes. For example, if students
are switching out of the department’s majors into other degree
programs, further analysis could be conducted to determine the

reason and take necessary corrective action where apptronriate.

This data can also be used for finanical planning. If produc-
tivity ratios (average credit hours produced per FTE faculty
member) are known, staffing levels can be projected by depart-
ment then multiplied by average salary to project departmental
faculty salary needs. Other components of departmental expen-
ditures can be projected as a function either of credit hours,
headcount students, FTE faculty or headcount faculty, or student

credit hours.1

The above applications are illustrative and not intended to be
exhaustive of potential uses. Undoubtedly, each institution and
users within each institution will find new and creative users

of the data and utility. Indeed, mere perusal of the reports

and attempts to explain unexpected relationships are sufficient

to justify the exercise.

1Ca1cu1ations like these are handled by the NCHEMS Resource
Requirements Prediction Model (RRPM 1.6). In effect, the
headcount projections coming from the system described herein
produce more accurate and realistic RRPM input than ‘ereto-
fore has been possible.

19
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CONCEPTUAL BASE AND SAMPLE CALCULATIONS

~ A. CONCEPTUAL BASE:

" <" The underlying conceptual framework for this Student Flow
System is the Markov Process. The Markov model was chosen
because of its concéptua] simplicity and because among all the
curve fitting methods for projecting student enrollmerts {See
Wing, 1974) it best replicates the real world student flow pro-
cess. A Markov'process is a stochastic process in which the
transition probabilities depend upon the preceeding state or
event. As applied to university student flow modeling this
means simply that the probability of a student becoming a senior
accouniing major next autumn quarter is conditional on his/her
student major/level state in the current autumn quarter. These
probabilities are estimated from his/her state in the previous
autumn quarter, etc. Transition probabilities in the Markov pro-
cess are calculated from each individual student rather than

by groups of students as in the cohort survival method.

The Markov model is superior to the cohort survival method of
student flow modeling because it does not rely on sampling a
segment of the population (cohort) and extrapolating the re-
sults to the entire population. The Markov model does, however,
share with the cohort survival method the universal weakness of

curve fitting techniques. Namely, it relies solely on historical

data to construct the transition probability matrix. Thus,
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implicity, the model assumes that future transition rates will
be similar to past transition rates, at least through the time
period being forecast, This issumption may lead to significant
projection errors, especially as curricular requirements change
or as the composition of the student body evolves. However,
as will be shown later, ample provision has been made for
modification of historically generated transition probabilities

to reflect anticipated future changes in curricular requirements,

student preferences, etc.
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B. SAMPLE CALCULATION

This section describes the processing flow of individual

student records required to produce projected departmental
workloads. With this software, historical transition prob-
abilities are calculated from individual student .records

and are then multip’ied by the most recent term's headcounts.
The results are projected headcount najors which are multiplied
through the columns of the historical or projected headcount
Curriculum Matrix producing a projected Irstructional Work

Load Matrix (IWLM). The row totals of the IWL# are the pro-
jected departmental student credit hour workloads. The following

sample calculation will make this process more clear.

The first step is to caiculate historical transition prob-
abilities from individual student records from two semesters
or terms. The calculation follows a two-step process, as
i1lustrated in Figure 4. The first step is to buiid a head-
count matrix that simply counts the number of students in

each transition category. For example, the number of students
in major A in 1978 who were in major B in 1977; the number of
students in major A in 1978 that were not enrolled in 1977; or
the number of students in major A in 1977 who were not en-

rolled in 1978. The second step is to divide the headcounts

12 22
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by the column totals to estimate the transition percentages

(or probabilities). Notice that this calculation gives
transition rate estimates for exiting students and a pre-
diction of the distribution of entering students, as well as

an estimate of the flow percentages'between majors.

The next step of the calculations is to use these transition
rates as a predictor of future enrollments. This process is
illustrated in Figure 5. The most recent year's enrollment

is used along with an estimate of the number of new students

expected. These are then multiplied by the transition per-

centages from Figure 4 to produce an estimate of the headcount

enrollment by major. Thus, projected fall 1979 type A major
headcount is 870 (900 x .4 + 1,000 x .1 + 1,000 x .1 + 1,100 x

.1 + 1,000 x .2).
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FIGURE 4
CALCULATION OF TRANSITION PERCENTAGES
FROM HISTORICAL DATA

HEADCOUNT MATRIX OF STUDENTS IN
TWO TIME PERIODS:

FALL 1977
ENTERING
STUDENTS
(NOT ENROLLED TOTAL 1478
MAJOR A MAJOR B MAJOR C  MAJOR D 1977) STUDENTS
MAJOR A 400 100 100 100 200 900
= MAJOR B | 100 400 100 150 250 1,000
FALL
1978 MAJOR C 200 150 350 100 200 | 1,000
MAJOR D ' 50 150 200 350 350 1,100
@ \
EXITING STUDENTS
(NOT ENROLLED IN | 250 200 250 300 . 1,900
1978)
YOTAL 1977
STUDENTS 1,000 1,000 1,000 1,000 .1,000
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FIGURE 4 (CONTINUEN) Wl
CALCULATION OF TRANSITION PERCENTAGES
FROM HISTORICAL DATA

TRANSITIONAL PROBABILITY MATRIX,
(HEADCOUNT MATRIX DIVIDED
BY COLUMN TOTALS):

ENTERING

MAJOR A MAJOR B MAJOR C  MAJOR D STUDENTS
MAJOR A .40 .10 .10 .10 .20
MAJOR B .10 .40 .10 .15 .25
MAJOR C .20 .15 .35 .10 .20
MAJOR © .05 .15 ‘ .20 .35 . .35

i ;

EXITING '
STUDENTS .25 .20 .25 .30

26




FIGURE 5
SAMPLE CALC'JLATION OF DEPARTMENT WORKLOADS

HISTORICAL PROJECTED
FALL 1978 FALL 1979
HEADCOUNT HEADCOUNT
8Y MAJOR

ENTERING STUDENTS

A 900 ‘ _» 870 w
|
~ TRANSITION |
@ | 1,000 |—e| PERCENTAGES |—| 1,05 |
FPOM
FIGURE 4
¢ | 1,000 //' Q 990
o | 1,100 1,130 -
' ]
. D C B A
o EXITING
STUDENTS 0 1 )
s D 1|6 3.2 2.4 3.2
P
HISTORICAL FALL 1978 A 2| 4.3 | a5 2.0 5.2
R
CURRICULUM MATRIX T
M 3| 2.6 | 5.7 3.8 2.1
£
N
T 4 3.0 1.6 5.8 3.5 ,
S
16.0  15.0 14.0 15.0 PROJEZTED AUTUMN
4 ‘ ‘ 4 1979 DEPARTMENTAL
' WORK L 0AD
g 1| 6893 3168 | 2412 | 3654 16,127
PPROJECTED AUTUMN P ' 8UDGET
2| 4859 4455 2010 | 4524 15,848 PROCESS
1979 INSTRUCTIONAL WORKLOAD R — .. L
T ®° | DEPARTMENTAL
MATRIX M 32938 | 5643 | 3819 1827 14,227 PLANNING
3 —_—
27 '
4 3,848
; 3390 1584 | 5829 | 3045 o| ! og




These projected headcount majors are then multiplied through
the columns of the curriculum matrix, producing an Instruction
Work Load Matrix (IWLM). The Au*umn 1978 historical curricu]dm
matrix shows in Autumn 1978 that the average Type A headcount
major took 4.2 credit hours from department 1. Since we pro-
ject 870 Autumn 1979 Type A headcount majors, we project the
resulting workload induced on Department 1 will be 3,654 (870
x 4.2). Similarly, the 1,005 projected Type B majors will take,
on the average, 2.4 credit hours from department 1, resulting
in 2,412 projected credit hours. Similar calculations for all
cells of the curriculum matrix complete the instructional work-

load matrix.

Finally, by summing the rows of the IWLM, we obtain projected
Autumn 1979 departmental workloads and credit hours. In the

sample calculation, projected credit hours are:

1. 16,127
2. 15,848
3. 14,227
4. 13,848

The computer software necessary to produce these results is

in the public domain and available from NCHEMS at the cost of
dupHcation.2 The techniques have been proven through imple-
mentation at many institutions of higher education and are re-
garded to be of substantial value in planning, budgeting and
management.

2The software used is derived from NCHEMS Costing and Data

Management System (CADMS) and is more fully described in
Chapter III.

29
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CHAPTER I1I
TECHNICAL CONSIDERATIONS

In this section we will discuss the inputs required and the
outputs produced from each step of the process described in

the above sample calculation.

A. TRANSITION PROBABILITIES:

The student flow calculations described in Chapter I are pro-
duced by the Student Data Module (SDM) of the NCHEMS Costing

and Data Management System (CADMS) utilizing term by term
student specific data to calculate transition probabilities.
Individual student records are read for the sending (from) and
receiving (to) terms. When a student ID number, usually a
Social Security Number, is found on both the sending and re-
ceiving term files, a match is made and the sending and receiv-
ing state (MAJOR/LEVEL) combinations are roted. If a student

ID is present only in the sending term the student is assumed

to have exited the system. Conversely, if an ID is only present
in the receiving term the student is assumed to have entered in
that term. Trancition probabilities for present, as well as for
entering and exiting students, are calculated. A transition prob-

ability matrix (See Figure 6) is developed from the individual

18 :}0
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student record matches showing the percentage of students in a
given state in the sending term who transited to a given state
in the receiving term. An example of a transition probability
matrix is given in Figure 6. In this example there are 1,252
juirior Administrative Science majors in the sending term. Of
these, 777 (62.06%) have become senior Administrative_SciEnce
majors in the receiving term. 297 (23.72%) were not enrolled
(exited) and 127 (10.14%) were still junior Administrative
Science majors. The data elements required to calculate tran-

sition probabilities are:

1. Student Major
2. Student Level
3. Student ID
4, Term/Year

THE CURRICULUM MATRIX

The curriculum matrix, also known as the induced course load
matrix, describes, in credit hours, the relationship between
student majors who take courses and departments that offer
courses. Specifically, the curriculum matrix shows the
average number of credit hours students of a given major

and level take from various departments and instruction
levels within departments. The curriculum matrix is con-
structed by reading individual student records for a single

term. Required data elements are:
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Studert ID (for headcount curriculum matrix)

Student Major

Studer* Level.

Department/discipline offering the course
Course level

Credit hours

Term/Year

SN B W N
« s & s s s o

The total number of credit hours taken by each student type
(column) is accumulated in the matrix at the intersection of
the department (row) offering the courses. These accumu-
lated credit hours constitute the historical instructional
workload matrix. The curriculum matrix is constructed by
dividing the columns of the historical instructional work

load matrix by the number of student majors in each column.

The sample curriculum matrix Credit Hours Taken Report in

Figure 7 shows that all economics majors took 3,063 credit
hours. Of these 1,452 (47.40%) were taken in economics courses,
182 (5.94%) were taken in accounting courses, 4.34% were taken

in management, etc.

Figure 8, a curriculum matrix Credit Hours Taught Report,
shows that the Entomlogy Department taught 1,185 credit hours.
0f these, 517 (43.63%) were taken by Entnmology students 108

by Agronomy students, 79 by Horticulture students, etc.
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VAL IJATION

- The historical data technique is recommended for validating
- =~ the model discussed in this document. This means, simply,
that the user should satisfy himself/herself as to the accuracy

of the predicted results of the model prior to relying on it

for decision making and planning. Numerous considerations are

involved  designing a testing strategy. First, the level of

aggregation must be determined. In general, the model should

be validated using the least aggregate level of cetail that

will be used for planning and decision making purposes. This

will usually be, at least initially, at the department level.

Second, the question of whether to select a sample of depart-
ments or include all departments in the validation analysis
must be answered. Again, since the possibility of

undetected errors arises when using samples we recom-

mend the user examine every department in the validation.

Third, the number of years to be validated prior to accep-
tance of the model must be determined. Assuming analytical,
computer, and data resources are available, a three year
validation scheme is recommended. The law of diminishing
returns sets in for validations beyond three years since

relationships within the curriculum matrix and student's

propensity to transfer from state to state in the transition

matrix probably become more dissimilar as the data become older.

24 34




NLIEMO-A=-IU

Finally, acceptable standards of accuracy must be determined.
This, of course, depends upon the ultimate use of the data and
the_environment in which it fis usgq. Cenerally, however, an
accuracy level of + 1 percent for the total institution and *+ 5
percent for individual colleges or schools seems appropriate.
There are special cases, of course, where these somewhpt arbi-
trary upper and lower bounds of acceptability @ou]d not apply.
This is particd]ar]y true in the case of a small discipline or
department where a relatively small change in absolute numbers
could produce a large percentage change. Each institution's

unique environment will dictate required levels of accuracy.

Once answers to the above questions have been determined and
agreed upon the validation process is a relatively simple

one. First, the model is run using historical data to "predict"
credit hour workloads for an academic term which has already
passed. Comparisons are made between actual and "predicted"
values and differences are noted. If * 5 percent is the
acceptable tolerance limit and certain organizational units
fall beyond these limits further analysis must be conducted

to determine the reason why. Differences between actual and

predicted values simply indicate, by definition, that either a

change occurred in the curriculum matrix or a change occurred in
the transition probability matrix or the base headcount student

count was in error. Thus, analysis of the differences must

begin with these components of the model.

25
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The amount of the variability between predicted and actual values

attributable to either the curriculm matrix or the transition prob-

ability matrix can be determined éasi]y. This is accomplished by

substituting either the actual curriculum matrix or the actual

transition probability matrix for the forecast curriculum or tran-

sition probability matrices. For example, if the actué] transition

probability matrix were substituted for the forecast transition

probability matrix, any resulting differences between actual and

predicted values would be attribuable solely to differences between

actual and predicted curriculum matrices. Thus, by substituting,

one at a time, the actual curriculum matrtix or the actual tran-

sition probability matrix the user can readily determine the

quantity of difference associated with either matrix. Obviously,

the matrix with the larger difference will be the starting point

for analysis.

Changes in the curriculum matrix can reflect changing student de-

mand for particular courses. These tend to be gradual over time

and are usually not fruitful ground for explaining wide fluctua-

tions in predicted results. However, administratively induced

changes in the curriculum matrix can happen suddenly and are

possible explanations for wide fluctuations in predicted results.

Happily, these administratively induced changes are predictable

and can be corrected prior to running the model. Examples of

these types of changes are curricular modifications
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requiring students to take courses in disciplines previously
not required. Also, capacity factors can be involved, e.g.,
doubling the number of drafting'téb]es in Engineering or

Design Departments.

The nredicted and actual transition probabi]i{y matrices and
curriculum matrjcs are very easy to compare side by side. This
is true if the.reports are sorted by flow percent since the
top three to five lines of each department will cumulatively
account for 80-95 percent of all students. Thus, only a very
small portion of the substantial printout generated from the
model will need to be aralyzed to explain the differencess
between predicted and actual values. Usually, the most common
explainer for inaccuracies in either the curriculum matrix or
the transition probability matrix is a small number of students
in the base period. As noted before, a small absolute change
can result in relatively large percentage changes. Where this
occurs, the user should either attempt to collapse the small
departments into other larger related departments or be pre-
pared to give special detailed analysis to these departments

each time the model is run.
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Finally, the user should be cognizant of the relevance of the
trend in student credit hours per headcount student. If, as
has been the case in recent years, students take fewer credit
hours each succeeding year, workloads will be overprojected.
This occurs because the average number of credit ‘hours shown
in the projected curriculum maérix will be slightly over-
stated. Therefore, the user should not be surprised to see

consistantly overprojected workloads during the validation

process. Conversely, if the number of credit hours per head

count student is increasing, department workloads will be

underprojected.
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IMPLEMENTATION CONSIDERATIONS

This section contains discussion of several important
factors the user should address during the implementation

process. These include both data and design questions.

A. MATRIX STABILITY

Previous discussions in this document have no£ distinguished
between historical and projected curriculum matrices and be-
tween historical and projected transition probability matrices.
Clearly, there must be a difference between the future and the
past. If there were none the future would be identical to the
past and there would be no need for forecasting, or simulation
modeling. This brings up the question of modifying the curricu-
lum matrix and transition prob bility matrix to reflect known
or probable changes in the future which are not contained in
historical data. As mentioned in the section on Validation,
administratively induced curricular requirements changes or
capacity changes can be an immediate indicator of need for
change in the curriculum matrix. Using capacity ¢ .1ge as an
example, if we know the number of seats in an art studio has
been increased by 200% and course demand has always exceedrd
course supply, we could make a legitmate assumption that the
relevant cell of the curriculum matrix will be changed in

succeeding quarters,

29
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Likewise, predictably necessary changes to the transition
probability Matrix can be apparent due t- changes in the
uniyersity's mode of operation. For example, if performance
st andards are increased or curricula are made more difficult
one might assume the propensity nf students to lec.e the uni-
versity in academic difficulty would increase, tﬁus increasing
the number of exiting students. Also, if, as the competition

for students increases the institution begins to recruit

stu’'ents who .re academically less prepared for college work,

lower retention rates may be expected.

The important point to be remembered is that the curriculum

matrix and transition probability matrix will change over time.

As this occurs the alert researcher will, through informed

opinion, questionnaires, analysis, etc., make estimates of

these changes and incorporate them into the projection f..u-

cess. The types of changes that are likely to occur at a

givern institution will become clear as the researcher tracks

down the diffe.encas between projected and actual values during the

validation process discussed above.

B. DATA ACCURACY

Analysts are frequently and rightly concerned about the

accuracv of the data fruom which forecasts are made. More

30
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important, however, for projection purposes is the consistency
with which data are collected and coded. Thus, the accuracy of
a projection of the number of credit hours to be taught in the
History Department would not be adversly affected if all Eng-
lish students had been consistently coded as History students
in the source data from whicu the transition probability matrix
and the curriculum matrix were-constructed and if all English

students were consistently coded as History students in the

projection period. Clearly 2 more desirable situation, however,

would be to have the major code for all students be accurately
recorded and utilized in the system. This is a necessary con-
dition for accurate headcount projections by major. Since well
used data tends to be high quality data, coding errors will work

themselves out of the system as the data elements contained

therein are used more frequently.

C. BASE PERIOD SELECTION

The user must determine which base period to use for pro-
jection purposes, i.e., Should the projected transition
probability matrix be based on the most recent year, the
average of the most recent three years, the weighted average

of the most recent three yes.s, etc? The answer to these
questions is almost always that the most recent time period
best reflects the future and should be used, therefore, as

the base for projection purposes. Intuitively, students’

demand for courses in Autumn Quarter 1980, would be more




similar to students' demand for courses in Autumn Quarter

1979 than in Autumn Quarter 1976. Since much can be learned

through analysis associated with rediscovery of this wheel,

the user is encouraged, time permitting, to investigate and

emperically determine which year or combination of years

produces the best projection results.

A related, but-éomewhat different concern, is which base
academic period is best for projecting a given term. Should
an autumn quarter be projected from }n earlier autumn
quarter curriculum matrix and previous autumn to autumn
transition probability matrix or could one project autumn
quarter credit hour demands by first projecting headcount
enrollments from a spring to autumn transition probability
matrix and then project departmental werkload by multiplying
the projected headcounts through an autumn cM. Since,
invariably, the most recent term is more likely to reflect
future demand and transition patterns the spring to autumn
transition probability matrix is likely to give good results.
It is at least worth comparing its accuracy with the autumn
to autumn methodology desrribed above. One note of caution:

In the spring to auvtumn alternative the number of entering

autumn students must be adjusted to reflect new students who

entered during the summer quarter.
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The user should be aware that entering students are defined

by the system as students who were not present in the sending
term but who were present in the receiving term. Furthermore,
unless it is overridden, the system as described in this docu-
ment assumes that this year's count of entering students will
be equal to last year's count. Therefore, in-the likely

event this is not the case, the user should override this

step so that the number of entering students for the pro-

jection period will more accurately reflect reality.

D. COST/TIME

The underlying assumptions that support the techniques de-
scribed in this document are not new. Markov Student Flow
Modeling, transition probability, and curriculum matrices
have been in use in institutions of higher education for
many years. Now, for the first time, however, well promul-
gated, well documented, public domain software is available
to reduce greatly the cost of projecting headcount enroll-

ments, as well as departmental workloads.

The cnst of and time required for implementation will vary
from institution to institution depending upon the institu-
tion's starting point. The institution that has adequate
historical data, as well as substantial experience with the
NCHEMS Costing and Data Management System will be able to

produce the results described in this document with one

33
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person month and $1,500 of computer time. On the other hand,
an institution which has adequate data and no experience with
the_NCHEMS Costing and Data Madagément System will need *o
learn this system prior to implementation. This learning
process can be substantially short-cut through involvement

¢ the NCHEMS Direct Assistance Network. The CADMS has

so many options and is so flexible that it is sometimes
difficult for the new user to determine which opticn is
appropriate for a given situation and to determine which

path to take through the first successful run of the software.
Therefore, we strongly recommend that the new CADMS user, as
well as perhaps experienced CADMS users, avail themselves

of the services offered by the Direct Assistance Network.

E. ENHANCED SOFTWARE:

The user is also strongly encour aged to employ the enhanced
version of CADMS described in this document as opposed to
the original version of CADMS which has been distributed
between 1975 and 1980. The original version was designed to
support cost analysis, the Resource Requirements Prediction
Model and Information Exchange Procedures. It is flexible
enough as it stands to handle also the Student Flow Model
application described in this document. However, the

printed outputs are extremely difficult to read in the

student flow environment.
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A1l sample outputs shown in this document are from the

enhanced version. This replacement software is available

froﬁ NCHEMS at the cost of duplﬁcétion.
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SAMPLE REPORTS

This section contains sample output reports for the transi-

tion probability matrix of the Student Flow Model (Figure 9);
the projected headcount enrollments report of the Student
Flow Model (Figure 10); the Detailed Projected C;edit ﬁour
Workload by Department Report of the Student Flow Model
(Figure 11); The Summary Projected Credit Hour Report of
the Student Flow Model (Figure 12); a Curriculum Matrix
(Figures 13 and 14). A1l of the reports described in

this section are produced from the enhanced version of
the CADMS software. The enhanced version is decribed in

the technical implementation chapter and is strongly

recommended because of its greatly improved readability

and user orientation. The circled numbers in the following

text relate to circled numbers on the referenced printout.

A. HISTORICAL TRANSITION REPORT - Figure 9

(:) indicates the sending and receiving time periods. In
this case the flow of students is from "sending" Autumn
1977 to "receiving” Autumn 1978. (:) is the sending major
code (06).(:> is the sending major name (Math and Physical
Sciences). (:) indicates the level code of student majors

for the Autumn 1977 sending term (3-9r.) (:) is the number
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of Math and Physical Science students, Autumn 1977. (:) 67

is 53.17% of 126. This is the "flow" or transition probability.

The value .5317 will be used later to project the flow of
Autumn 1978 junior level Math and Physical Science majors to
Autumn 1979 senior level Math and Physical Science majors. (:)
is the cumulative transition péobabi]ity through this row of
the printout. ‘<§) indicates the total number of junior

level Math and Physical Science majors Autumn Quarter 1977.

B. PROJECTED HEADCOUNT ENROLLMENTS - Figure 10

(:> indicates the major level state being projected. In
this case major 06 equals Math and Physical Sciences. The
student 1e¥e1 being projected is rank 4 which is senior.

indicates the major level states from which students
4i11 transit in the sending term. (:) indicates that there
were 129 junior Math and Physical Science students in Autumn
1978. <:> indicates that 53.17% of the 129 junior Math and
Physical Science majors in Autumn Quarter of 1978 are pro-
jected to transit to senior Math and Physical Science
majors in Autumn Quarter 1979 producing <:> 68.5893
projected Autumn 1979 headcount enrollments. is

the total projected headcount enrollment for Autumn Cuarter

1979 senior level Math and Physical Science majors (150).
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C. DETAILED DEPARTMENTAL WORKLOAD FORECAST REPORT - Figure 11

<:> is the department code (QGSG = Geology and Mineralogy).

is the level of instruction (intermediate or upper
division). (:> is student types by major who will take
upper division Geology and Mineralogy courses. is the
level of students who will take upper division Geology and
Mineralogy cou;ses. is the proiected number of Autumn
1979 headcount students (See Item 14 on the Transition
Probability Matrix Report). is the average number of
credit hours that senior level Math and Physical Science

majors (major code 06) will take in upper division Geology

and Mineralogy courses. This value comes from the Curriculum

Matrix. @ is the product of and and is the

projected Autumn 1979 credit hour demand for upper division
Geology and Mineralogy courses created by senior level Math

and Physical Sciences majors. (:) is total projected

Autumn 1979 credit hours for upper division Geology and

Mineralogy courses.

D. SUMMARY PROJECTED CREDIT HOUR REPORT - Figure 12

23) is projected credit hours by level of instruction for
each department. is projected credit hours for each

department.
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CURRICULUM MATRIX

CREDIT HOURS TAKEN R{PORT - Figure 13

indicates this orintout is an ICLM or Curriculum Matrix
Report. is the stucent major code. @ is the student
major .name. is the code for the department offering the
course. is the name of the department -f—fering the course.
@ is the numBer of credit hours taken by Economics students in

in each department. @ is the percentage of all credit hours

|

i

|

l

|

}

i

i
taken by Economics students in courses of fered by each department.

I @ is the cumulative percent of credit hours taken by Econo-

l mics students. @ is the total number of credit hours taken
by Economics students. indicates this is a Credit Hours

i

]

i

!

i

i

i

Taken Report (i.e., student major to discipline.

CREDIT +'OURS TAUGHT REPORT - Figure 14
@ indicates this printout is an ICLM or CM report. in-

dicates this is a Credit Hours Taught Report (i.e., student dis-

cipline to major. @ is the code for the department offering
the courses. is the name of the department offering the
course. are the codes for the student majors taking the
courses., are the names of the majors taking the courses.
is the number of credit hours taken by each major in
Entomolody courses. is the percentage of credit hours
taken by the various majors in Entomology courses. @is the

' cumulative percentage. is the total number of credit hours

taught in the Entomology department.
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CHAPTER III
IMPLEMENTATION GUIDE

STANDARD CADMS SOFTWARE

This section is a detailed technical description of a tech-

nique for historical analysis d} student flow as well as
techniques for enrollment and credit hour prcjection using
an unmodified version of the NCHEMS Costing and Data Man-

agement System (CADMS) with no modifications:

The user must have a workiny knowledge of the Student Data Module

(SsPM) and the Data Management Module (DMM) portions of the NCHEMS

CADMS in order to implement effectively these techniques. This

discussion assumes that the reader is familiar with these pro-
grams and has the following relevant NCHEMS documents:
Student Data Module (SDM) Reference Manual NCHEMS

Technical Report #60
Data Management Module (DMM)Reference Manual, NCHEMS

Technical Report #62

This technique uses the Induced Course Load Matrix (ICLM) func-

tion of the SDM to produce transition probabilities from a send-

ing state (Major/Level) to a receiving state (Major/Level) over
time. The transition probabilities are then used in the DMM

Program Costing function to produce projected enrollments. In

this application, rows anJ sub-rows of the ICLM contain receiving

state data while the coiumns and sub-columns contain sending

state data.

The specific steps to implement these techniques are as

follows.

466&3
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HISTORICAL STUDENT FLOW

This discussion refers to control records SF-01 through SF-13
in Appendix A. These records illustrate the fields that need to
be filled in for the SDM contro’ records described on pages 21

to 41 of the SDM Reference Manual.

Note that the input student data record (SF-09) must be con-
structed from fwo academic terms. The student identifier must
be the same for an individual student in both terms in order to
match successfully the two files. After a file of student
record (SF-09) is constructed, the identifier is no longer used
by the system. The program, FLOW-01l, described in the section
on the enhanced software can be used to generate SF-09 records.
These records correspond to the student registra*ion data re-

cords (page 32) in the SDM Reference Manual. The units field

is left blank since the zero units replacement option (SF-01)
is used to put a value of 1.00 in each record, resulting in a

count of 1 for each movement from sending state to receiving

state.




 KUHEMS-B-18

In addition to specific DEFN and CNVT records (SF-02 through
SF-07), it is necessary to define_(DEFN) each institutional
major and level code, both sending (coL, SCOL) and receiving

(ROW, SROW) terms, as in a standard SDM implementation.

By defining an FTE student as 1 (SF-08), the ICLM division in

SDM-03 will result in transition coefficients.

The resulting SDM-FILE from SOM-01/02 in COL sequence in
conjunction with SF-10 and SF-11 and in ROW sequence in con-

junction with SF-11 and SF-12 will produce updates to DMM.

Although “he level of report detail can be changed on SF-10 and
SF-12, the reports are particularly difficult to comprehend in
a student flow environment. The user is advised to report out

of the DMM (via DMM-02 rather than SDM-03.)
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B. PROJECTED STUDENT FLOW

Projected student headcount enrollments are calculated and
repérted by using the matrix mdhiﬁutation, data storage, and
report writing capabilities of the DMM, particularly the pro-
gram costing function. The specific control records needed
for these several steps are SF-14 through SF-45 in Apﬁendix B.

These DMM steps assume that transition cecfficients developed

+

from a single term to a single term are used to project a sin-
gle term. Also, by default, it is assumed that the new students

("ENTR" state) for the projected term are exactly the same as

entered in the receiving term.

After the initial DMM-FILE, Iteration #1, has tzen zonstructed

from the SDM updates, an execution of DMM-03 (SF-14 through

SF-18) is needed to prepare the DMM-FILE for projection.

SF-14 and SF-15 reproduce the receiving term enrollments

(except for "EXIT" states) as the “BASE" enrollments.

CF-16 reproduces the “"ENTR" state enrollments as "BASE" en-
rollments. If you are supplying your estimates of the pro-
jected term's entering enrollments, this request should be
omitted. Rather, your estimates should be entered in the
DMM-FILE (via DMM-01 updates) as CID = MAJ.ENTRXXXX PID =
BASE.ENRL.HD. where XXXX is replaced by your definition of

sending student levels. If your transition coefficients were

49
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not developed from a single term to single term, then SF-14
through SF-16 should be omitted, and "BASE" enrollments must

be entered as described above for "ENTR".

SF-17 and SF-18 rename sending state "ENTR" PIDs for later

DMM reports. The updates from this DMM-03 step should be

input to DMM-01 to produce DMM-FILE Iteration-#z.

SF-19 through SF-21 specify parameters to the Program
Costing function of the DMM (DMM-06/07) that will produce
projected enrollments from the "BASE" enrollments using the
transition coefficients from sending term to receiving term
developed by the SDM. The updates from this DMM-06/07 step
should be input to DMM-01 to produce DMM-FILE Iteration #3.

SF-22 thro. -h SF-27 calculate ratios and rename vecords for
later DMM reports, as well as deleting data no longer needed.
The updates from this DMM-03 step should be input to DMM-01

to produce DMM-FILE, Iteration #4.

C. STUDENT FLOW REPORTS

SF-28 through SF-45 specify requests for three reports from
the DMM-FILE via DMM-02. These reports are: changes in
enrollnents in entering and exiting states for two terms
(receiving and projected); changes in enrollment in contin-
uing states for three terms (sending, receiving, and pro-

jected); a complete dump of the final DMM-FILE.
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PROBLEM

The inherent costing design of DMM-06/07 is inexact for

thié student flow technique. DMM:06 produces error message
#0058 "MATCHING RECORD NOT FOUND." This indicates that
transition coefficients were found, but there were no base
enrollments in this sending state. This is aCteptablé and
does not represent an error. However, the reverse situation
(a base enrollment, but no transition coefficients) is not

noted, and these enrollments are lost.

One remedy is to determine which programs (Major/Level) have
enrollments in the receiving term but have no enrollments

in the sending term. This can be detected easily by inspec-
tion of the "PROJECTED ENROLLMENT" report from DMM-02. Once
these have been determined, update DMM-FILE Iteration #2 via
DMM-01 with a record for each offending "majr.1v1l" as

follows:

CID = MAJ.majr.lvl PID = FLO.majr.1v] AMT = 1.0000

Then rerun starting with DMM-06/07. The result of this is
to continue the enrollments in those Major/Level states

without transitional histories into the projected term

unchanged.
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D. PROJECTING DEPARTMENT WORKLOAD

Simply stated, this technique uses a headcount ICLM (from SDM)
and projected student flow headcount enrollments (from the DMM)

to produce projected credit hours by department(in the DMM).

Heaﬂcount ICLM

Thts discussion refers to control records PH-dl through F.i-04
in Appendix C. A standard implementation of the SDM to pro-
duce a typical credit hour SOM-FILE is needed. The Major/Level
structure needs to match (Major/Level to Major/lLevel) the struc-
ture in the'projected term. In this document's implementation,
that structure is the receiving term. More generally speaking
the projected term Major/Level structure is the same as the
"BASF" used by DMM-06/07. Therefore, if you use a .erm other
than the receiving term for "BASE" enrollments, the source term
for the credit hour SDM-FILE should be the same as the source
of the "BASE" enroliments used in DMM-06/07. Any ICLM (i.e.,
an average of multiple terms or years) can be used as long as
the Major/Level structure is a proper subset of the ICLM

structure. The ACTI of this SDM-FILE should be "DPT." to mesh

with these suggested control records.
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The resulting SDM-FILE from SDM-01/02 in COL sequence in
conjunction with PH-01 and PH-02 and in ROW sequence in
conéunctio. wi.h PH-03 and PH-04 Will produce updates to
DMM and minimal reports. The updates from these SDM-03
steps should be input to DMM-01 to produce DMM-FfLE

Iteration #5.

Projecting Hours

This discussion refers to control records PH-05 through

PH-10 in Appendix C.

PH-05 through PH-07 specify parameters to the Program
Costing function of the DMM (DMM-06/07) that will pro-
duce projected credit hours. The updates from this
DMM-06/07 should be input to DMM-01 to produce DMM-FILE

Iteration #6.

PH-08 through PH-10 calculate ratios and change amounts
for later DMM reports, as weil as deleting Jata no longer
needed. The updates from this DMM-03 step should be input

to DMM-01 to produce DMM-FILE iteration #7.

PH-11 thv~ugh PH-17 specify a single report request showing
receiving credit hours, projected credit hours, ratio and

difference for each department/level.
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PROBLEM

Again, DMM-06 produces error message #0058 "MATCHING RECORD
NOT FOUND." This indicates that an ICLM record was found,
but there are no projected enrollments. This represents a
real error if you expected the Major/Level structure of the
projected term to exactly match the Major/Level structure

of the ICLM. The reverse situation (a projected enrollment,
but no ICLM) is not noted, but represents an underprojection
of credit hours and is not detectable from the "PROJECTED
CREDIT HOURS" report from DMM-02.

In order to ensure this does not occur, it is necessary

to compare the COL sequence report (FH-01) produced ',
SDM-03 with the "FROJECTED ENROLLMENT" report (SI-35)
produced by DMM-02. Every Major/Level on the "PROJECTED
ENROLLMENT" report should also be on the COL sequence
report. If not, the Major/Level structure is incorrect.
Note that if the projected term Major/Level structure, is
exactly the same a- the ICLM major/level structure, neither

situation will cccur.

E. TECHNWICAL CONSIDERATIONS

The resulting DMM-FILE (Iteration #7) contains the fol-

lowing data
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CIDS PIDS

MAJ.MMMMSSSS SEND.ENRL.HD
. RECV.ENRL.HD

PROJ.ENRL.HD

RECV / SEND

PROJ / RECV
Whe=e MMMM is the SDM-01 (student flow) definition (DEFN) of
Majors, SSSS is the SDM-01 (student flow) definition (DEFN)

of student levels.

DPT.DDDDCCCC RECV.CR.HOUR
PROJ.CR.HOUR

PROJ / RECV
CHNG.CR.HOUR

where DDDD is the SDM~01 (ICLM) definition (DEFN) of academic
departments, CCCC is the SDM-01 (ICLM) definition (DEFN) of

course levels.

Note: A11 "FLO" and "HICL" PIDS have been deleted.

For report readability, you may replace all occurrences of
each of the following codes with your choice of unique code

in the control records.

"SEND" “MAJ . "
"RECV" “FLO."
"PROJ" "HICL"

File sizes are moderate for all but very large institutions.

The largest student Flow file is out of SDM-01 and is nearly

equal to the number of unique student identifiers in both




I .
’ -
- - - .

As

the sending and receiving term's headcount enrollment.

always, the SDM-FILE out of SDM-01 in a credit hour environ-

ment is by far the largest.

Since few actual arithmetic calculations are performed, these

programs (with the probable exéeption of SDM-01) run at 1/0

speed.

F. OTHER USES

These same techniques can be (and have been in New Mexico)

used for a statewide interinstitutional student flow,

including the two-year community college network.

areful construction of the STUD-FILE (SF-09) into SDM-01,

ow (and therefore reten-

By =
one can selectively analyze student f1

tion) of subsets of the student population (i.e., gender, age,

transfers, freshmen, etc.).
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ENHANCED SOFTWARE

This section presumes familiarity-with the preceeding Imple~
mentation Guide section and, as does the guide, a working
knowledge of the 3DM (NCHEMS Technical Report #60) and the

DMM (NCHEMS Technical Report #62). ]

By imp]ementing a new program, a replacement program, and
modifying three existing progranms, the user produces a

truly generalized flow-orient.1 computer based analytical
tool. These software changes consist of a new version of
DMM-06, DMM-07, and SDM-01; a replacement for SDM-03 that

is named FLOW-03; and a pre-procssor program called FLOW-01,
These enhancements not only overcome some serious short-
comings encountered in using the standard NCHEMS costing

and management system in a flow environment, but produce

rew highly readable 8 1/2 x 11 sized transition and ICLM

reports,

A. FLOW PRE-PROCESSOR (FLOW-01)

This program reformats and matches an institutional student
file (INST-FILE) to produce a student file (STUD-FILE) suit-

able as input to SDM-01 (CADMS) in a student flow environ-

ment.
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The INST-FILE record should contain at Jeast the following
jtems: student identifier, student major, student level,
aca&emic term. As many terms as wanted may be on this

file. Note that a conventionally defined STUD-FILE, suitable
as input to SDM-01 in a typical credit hour envirbnment,

satisfies these requirements.

The required sequence of the INST-FILE is:
Major Student Identifier (Required)

“MSTR" CODE (Required only if "MSTR"

"UNIQII)

Academic Term (Optional - may be deleted)

Student Major (Optional - May be deleted)
Minor Student Level (optional - may be deleted)
This complete sequence is required for FLOW-01 to detect
invalid transitions within a term. Technically, FLOW-01
will operate with an INST-FILE sequenced only on student
identifier. However, multiple executions of FLOW-01 on
the same INST-FILE may result in slightly different re-
sults. If a student has multiple records within a term,
only the last will be used. This exhaustive sort sequence
wiil ensure that the last record in the series will be
the same and, therefore, that FLOW-01 will produce the same

results each execution on the same INST-FILE. FLOW-01

is written in ANS COBOL.
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B. CONTROL KRECORDS

A control file is required. This -file cuontains requests
for processing. All error messages are unnumbered, de-

scriptive, and follow the control record in error.

FLOW-01 control input censists of the following:

(1) Transition. Definitions (Required)
(2) Default Name Changes (optional)
(3) Replacement Requests (Ooptional)
(4) Master Definition (Optional)
(5) Comment Records (Optionalj

A discussion of each input follows.
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RECORD NAME STUDENT FLOW MODEL SFM

TRANSITION DEFINITION

T |R A [N ;
1 2 3 4
REQUIRED INPUT=FLO-01
(=]
o
SDM ACTI NAME SENDING TERM CODE ,
6 7 8 9 11 12 13 14 '
RECEIVING TERM CODE PRINT INVALID TRANSITIONS? (Y/N)
16 17 18 19 20

Q ‘ SEPTEMBER 1980




TRANSITION DEFINITION -

_This required input defines transitions to he selected.

TRANSITION RECORD FORMAT

1-4
6-9
11-14
16-19

20-20

"TRAN" . )
SDM ACTI name to be attached to this transition
Sending Term Code A field on the INST-FILE

' containing this value must
Receiving Term Code be moved to HOLD-TERM in

FLOW-01 source.

Print invalid transitions within a term? (Y/N)
(DFLT=Y). These errors will always be counted,
but the printing of the error message may be

suppressed.

This option affects all transitions, not just the
"TRAN" record on which it appears.

A maximum of 50 transitions may b2 defined.

-
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RECORD NAME

STUDENT FLOW MODEL

SFM

DEFAULT NAME CHANGE

OPTIONAL

INPUT FLO-01

NAME OF ENTERING STATE

NAME OF EXITING STATE

N|A|M]E
1 2 3 4
[e))
™~
O ‘ 8()
ERIC

SEPTFMBER 1980
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DEFAULT NAME CHANGE

This optional feature allows renaming of entering and

exiting states.

NAME RECORD FORMAT
1-4 “NAME"

6-9 XXXX Name of entering state

11-14 XXXX Name of exiting state

If this record is not encountered, "ENTR" and
"EXIT" will be used.

If this record is input, both names need to be
entered.

ENTERING STATE DEFINITION

An entering st=te is aefined as the absence of a sending

term.

1f the master feature is invoked, a sending term record from

a non-master also causes an entering state condition.

EXITING STATE DEFINITION

An exiting state is defined as the absence of a receiving

term.

If the master feature is iavoked, a receiving term from a

nonmaster also causes an exiting state condition.

:
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RECORD NAME STUDENT FLOW MOD'L SFM

REPLACEMENT REQUESTS

RIE|P
1 2 3 4
]
OPTIONAL INPUT=FL0-01
2
REPLACEMENT TYPE INST-FILE CODE
|
6 7 8 9 11 12 13 -4 15 16
|
REPLACEMENT ACTION MAXIMU.. ELSE CONDITIONS
18 19 20 21 23 24 25 26
53 SEPTEMBER 1980
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STATE AND SUBSTATE REPLACEMENT FEATURE

This optional feature specifies values to replace state and

substate codes on spec.fic records.

REPLACEMENT RECORD FORMAT

1-4 "REP1" Applies to state replacement -
"REP2" Applies to substate replacement
6-9 "REPL" Replace state or substate with XXXX
on all INST-FILE records containing
- CODE
"PASS" No state or substate replacement for
INST-FILE records containing CODE
“DROP" Drop all INST-FILE records containing
CODE
‘F..SE" Specities replacement action o be’

taken if no match on CODE

11-16 CODE To be found on INST-FILE. A field
from the INST-FILE must be moved to
HOLD-REP1 or HOLD-REP2 in FLOW-01
source

18-21 XX XX State or substate replacement action.
If "CODE," use first four characters
of CODE as replacement value.

If "PASS," no replacement for INST-
FILE records containing CODE.

If "DROP," drop all INST-FILE records
containing CODE.

Otherwise, use XXXX as replacement
value for all INST-FILE records con-
taining CODE.

23-26 9999 Sprcify a four-digit number that
defines the maximum rumber of "ELSE"
conditions to be allowed. The default
is nolimit. This field is only used on
"ELSE" records.
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The “FLSE" action is only in effect if "REPL," "PASS," OR "DROP"
records are present. *

The default XXXX value for the state "ELSE" condition
" is "DROP." -7

The default XXXX value for the substate "ELSE" condition
is "DROP."

A maximum of 50 "REP1" replacements may be requested.

A maximum of 50 "REP2" replacements may Ee requested.




RECORD NAME STUDENT FLOW MODULE SFM

MASTER DEFINITION

)
M S TJ R
{
1 2 3 &
— OPTIONAL INPUT FLO-01
. \ -
MASTER DEFINITION TYPE INST-FILE COD-
6 7 8 9 11 12 13 14 15 16
|
REPLACEMENT ACTION
18 19 20 21
o 87 SEPTEMBER 1980
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MASTER FEATURE

This optional feature is used to define a master set of INST-

FILE records for analysis.
Flow from a master to a nonmaster causes an exiting condition.
Flow to a master from a nonmaster causes an entering condition.

The ncnmaster substate may optionally be replaced by the non-

master CODE (or replacement value).

This feature is typically used to select a particular college

or campus for analysis.

MASTER RECORD FGRMAT

1-4 “MSTR"

6-9 "MSTR" A11 INST-FILE recordsc containing CODE
or are defined as master records. AT]
"UNIQ" nonmaster records will have their state

replaced by the entering (DFLT = "ENTR")
or exiting (DFLT = "EXIT") state, depend-
ing on whether they are a sending or
receiving term.
Addgitionally, if "UNIQ", CODE becomes
part of the sort sequence, and multiple
CONEs within a term for one entry will be
treated as multiple entities.

"REPL" Replace substate with XXXX for nonmaster
INST-FILE records containing CODE.

"ELSE" Specifies nonmaster substate replacement
action to be taken if no match on CODE.

11-1€ CODE To be found on IWNST-FILE. A field fiom
the INST-FILE must be moved to HOLD-MSTR
in FLOW-01 source.

. -
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18-21 X XXX Substate replacement action for non-

master records.
1f "CODE," use first four characters

of CODE as substate replacement value.
1f "PASS," no substate replacement for
nonmaster records containing CODE.
Otherwise, use XXXX as substate re-
placement value for all nonmaster
records containing CODE. °

If "REPL" or "E ' records are present, an "MSTR" must also

be present.

The default XXXX value for the "ELSE" condition is "pPASS".

The "ELSE" condition is only in effect if "MSTR" or "“REPL"

records are present.

A maximum of 50 "REPL" records may be present.
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COMMENT FEATURE

This optional feature simply allows comment records in the
control file to be printed, thus é]]owing specific run docu-

mentation on the output report.

COMMENT RECORD FORMAT

1-4 IICMNT"

5-80 Comment Text

Not

v

Blank records will also be printed.

Y
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C. FLO-01 SOURCE CODE MODIFICATIONS

The -"FD" for INST-FILE must be modified to read your specific
INST-FILE. Move statements i, paragraph INST-GET, section
INST-READ-SECT need to be included as follows. At least four
MOVE statements shouid be included. They are:_

MOVE Student Identifier TO HOLD-IDNT.

MOVE Student Major T0 HOLD-STAT.
MOVE Student Level T0 HOLD<SUBS.
MOVE Academic Term T0 HOLD-TERM.

Optionally, INST-FILE fields may be moved to HOLD-REP1l, HOLD-REPZ,

and HOLD-MASTER. (See control records explanation.)

The exhaustive sort sequence may be eliminated ky removing any
or all of the four MOVE statements in FLOW-0l1 scurce; paragraph
INST-SEQ-BLD: Section INST-READ-SECT.

Note that if the "MSTR™ "UNIQ" feature is invoked, "MSTR" CODE
is a regquired part of the sequence (immediately after student

identifier).

Some modifications may be required for your specific hardware
or installation standards. They include:

Configuration Section

Select Statements

Label Record Clauses

Block Contains Clauses

Use of RETURN-CODE in MAIN-RTN SECTION
Apostrophe versus quote as literal delimiter,

TMMOO X

nogn
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INTERNAL TABLE SIZES

_ "REP1" and "REP2" Records
01 REPLACEMENT-TABLE -

10 RT-MAX VALUE 50
10 RE-ENTRY 0CCURS 50
"TRAN" Records -
01 TR-TABL -
10 TR-MAX VALUE 50
05 TR-ENTRY 0CCURS 50
] 05 ST-ENTRY 0CCURS 50
"MSTR" Records
01 MT-ENTRY
10 MT-MAX VALUE 5u
05 MT-ENTRY 0CCURS 50

2 I
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D. FLOW REPORT (FLOW-03)

This program produces a report from an SDM-FILE produced by
SDM-01/SDM-02. Although an SDM-FILE built in a stutlent flow
environment is expected, an SDM-FILE in a typical credit hour

environment is acceptable.

The SDM-FILE may be in two different seguences.

To produce a report showing Transitions from sending term to
receiving term ("COL"” to "ROW"), the required sequence is on

positions 5 th.ough 12, ascending. (See Figure 5)

To produce an attrition repori showing transitiors from
receiving term back to sending term ("ROW" to "COL"), the

required sequence is on positions 13 through 21, ascending.

Note that "COL" or "ROW" sequence recuired by SDM-03 :s also
acceptable to FLOW-03.

A more useful report is produced by FLOW-03 if the sort in-
cludes additional sort fields. This has the effect of

producing a rank ordered report and is recommended.

Report Required Suggested Additional
Sequence Sort Fields Sort Fields

Send to Receive 5-12 Ascending 22-29 Descending 13-21 Ascendir
Receive to Send 13-21 Ascending 22-29 Descending 5-12 Ascendir
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The heading of FLOW-03 is taken from the SDM-FILE; there-
fore, particular attention should be paid to naming dimen-
sions ("DEFN" "NAME" "ROW" and “DEFN" "NAME" "COL") is
SDM-01.

If FTE enrollment records are present on the SDM-FILE,
they will be used by FLOW-03. This is only aﬂpropriate in

a typical credit hour environment, and they should not be

present in a student flow environment.

A11 er—or messages are documented in NCHEMS Technical REPORT

#60 (Student Data Module).

FLOW-03 is written in ANS COBOL.

A control file is optional.




RECORD NAME STUDENT FLOW MODULE SFM

FLO-03 CONTROL RECORD

FIL]O |3
1 2 3 4
OPTIONAL INPUT=FLO-03
RUN NAME RUN DATE LINES PER PAGE
- hl
o ) : '
6 7 8 91112 13 15 16 17 18 19 20 21 22 ' 24 25
WHICH ACTI? HEADING OPTION DMM FUNCT DMM ENROLL
|
27 28 29 30 32 34 36
DMM ENROLLMENT PID DMM TRANS DMM TRANS PID
1L
38 39 40 41 42 43 44 45 46 47 48 49 51 53 54 55 56
SEPTEMBER 1980
96

3’7
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FLO-03 CONTROL FILE INPUT

No sequence required; blank records allowed.

Control Record (Optional)

1-4 "FLOR"

6-13 Run Name Will be printed as part of
heading; DFLT = "Value from
SDM1

15-22 Ruﬁ Date Will be printed as part of
heading; DFLT = Value from
SDM1

24-25 Lines Per Page Specify report lines per page;
DFLT = value from SDM1, minimum
30. Entering "00" will suppress
new page headings caused by page
full condition,

27-30 Which ACTI? Enter specific ACTI code to be
used. DFLT = "MAJ."

32-32 Heading Option Specify if a new report heading
is wanted on each new state.
llYII or IINH; DFLT = IINII.

34-34 DMM Function? Specify the update function of
DMM update records; "C", ",
IIEII’ or IIRII; DFLT = "C"-

36-36 DMM Enrollments? Specify if DMM update enrollment
records are to be written; "Y"or

IINII; DFLT = IIYII.

4

i
|
!
i
1
1
i
|
}
1
|
|
1

1

1

1

1
1

38-49 DMM Enrolliment Enter PID name for DMM update
PID enrollment records.

DFLT SEND Seq = “SEND.ENRL.HD"

DFLT RECV Seq = "R ICV.ENRL.HD"

51-51 DMM Transitions? Specify if DMM update transition
records are to be written: "Y"
or IINII;

DFLT SEND Seq
DFLT RECV Segq

L[] YII .
IINII .
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53-56 DMM Transition Enter PID prefix for DMM update
PID transition records. DFLT = "“FLO."

Note: This field is also USED

as a report column heading, re-

gardless of DMM output request.

Modifications

Some modifications may be required for your specific hard-
ware or installation standards. They include:
Configuration section

A

B. Select statements

C. Labe] record clauses
D
E

Block contains clauses
Apostrophe versus quote as literal delimiter.

lgternal Table Sizes

01 TOTL-TABLE

10 TOTL-MAX VALUE 2000
05 TOTL-ENTRY 0CCURS 2000

St andard CADMS vs Enhanced CADMS Notes

A. Ensure the SDM ACTIs defined on SF-04 and SF-05
match "TRAN" control records in FLOW-01.

E.sure the entering and exiting codes from FLOW-01
("NAME" control recurd or defaults) match SF-06 and

SF-07.

C. Ensure any new state or substate codes created
through FLOW-01 options are defined ("DEFN") or
converted ("CNVT") in SDM-01.

D. Delete SF-08.

E. Replace SF-10 through S7-13 with FLOW-03 control
record(s).

1 :
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F. Optionally replace or augment SF-19 through
SF-21 with DMM-06 "FLOW" control record.

G. Optionally replace or augment PH-05 through
; PH-N7 with DMM-06 "FLOW" cecntrol record.

SDM-01 MODIFICATIONS

When cycling an SDM-FILE from SDM-02 back through SDM-01
(a common practice in this implementation) for redefini-
tion and reconversion, the descriptive name on "DEFN"

records was lost. This bug has been fixed.

DMM-06/07 MODIFICATIONS

The problems mentioned previously in DMNM-06 concerning
error message #0058 have been corrected. Enrollments
previously dropped with no messages are now noted and

counted.

In addition, a new control record is used in lieu of all
other control records into DMM-06. This not only sub-
stantially reduces the complexity of DMM-06, but also
changes columns and report heddings to be more descrip-

tive and meaningful in a flow environment.
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STUDENT FLOW MODULE SFM

RECORD NAME

DMM-06 FLOW CONTROL RECOKD

OPTIONAL DMM-06

BASE ENROLLMENT PID FLOW TRANSITION PID

8 9 10 11 12 13 14 15 16 17 18 19 21 22 23 24 25 26 27 28 29 30 31 32

PROJECTED ENROLLMENT PID CID PREFIX
4] \

34 35 36 37 38 39 40 41 42 43 44 45 47 48 49 50

101 SEPTEMBER 1980

ERIC 102
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DMM-06 Flow Control Record

Record Position Content
1-7 "FLOW334" -
8-19 Base Enrollment
PID
21-32 Flow Transition
PID
34-45 Projected En-

rollment PID

47-50 CID Prefix

Explanation

Specify PID that jdenti-
fies the base year en-
rollment DFLT="BASE.ENRL.HD".

Specify first four characters
of PIDs containing transition
probabilities DFL.T="FLO."

Specify PID to be used to
identify resulting projected
year enrollments.
DFLT="PROJ.ENRL.HD"

Specify a 4 character prefix
to be used in conjunction

with receiving state and sub-
state codes to construct a
CID. This CID and the pro-
jected enrollment PID (above)
jointly identify the projected
enrollment value. DFLT="MAJ.".

NOTE: If this record is used it should be the only DMM-06

control record.
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STUDENT DATA MODULE : |SDM

8

RECORD IDEN™ €<R
STUDENT FLOW OPTION
Record Record CONTRUL RECORD
Name Number
S|D| M| 11010 SF-01
2 34 5 6 7
OPTIONAL INPUT = SDM-01
Lines '
Run Name Run Date Per Page
S|TIUl [FILIOIW
8 9101112131415 16 17 18 19 20 21 22 23 24 25

InstitLiion Name

=

26 27 =3 29 30 31 32 33

Input Fiie?

(STUD/SDM/EQTH)

SITIV

D

"56 57 58 59

Stucent File
in Sequence? Zero uhits
(Y/N) Repiacements
ol1i00
60 6l 62 63 64

Convert
SDM-File?
(Y/N)

65

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

message
Limit

56 67 68 69
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" RECORD IDENTIFIER
STUDINT FLOW OPTION
Record Record DIMENSION DEFINITION RECORC
Name Number
ple|F{N|{1]O]S <02
T 2 34 56 7 L
REQUIRED INPUT=SDM-01
Dimension .
Type
AN
10 11 12 13
e Code Name
ClOLL SEND!NC— TLEIRIM
16 17 18 19 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

Jan. 1978

ERICMeMs 107 o 108

A ruiToxt provided by ER
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STUDENT DATA MODULE -7 |SDM
RECORD IDENTIFIER STUDENT FLOW OPTION
Record Record ' DIMENSION DEFINITION RECORD
Name Number
SF-
olE[F| N (1]0]S 0
1 2 34 567
REQUIRED INPUT=SDM-01
Dimension
Type
AIMIE
10 11 12 13
. .
Code Name
0 FCE\\IlNG TIELRIM
16 17 18 19 58 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

s tan 1978

ERIC 109




B U an B - GE AN BN aE BN e - wmm ms
STUDENT DATA MODULE l SODM -

RECCRD IDENTIFIER
STUDENT FLOW OPTION
Record Record DIMENSION DEFINITION RECORD
Name Number
plE|FIN|]V]|O]S
1 2 34 56 7
REQUIRED INPUT=SDM-01 ,
Dimension ‘
Type
10 11 12 13
xR
Code Name
A . SITIV[DIEIN T EILIOW
16 17 18 1 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
112
S 1
ERIC
o . 4 Jan 1Y
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: RECORD IDENTIFIER
c . STUDENT U1.OW OPTION
Record Record DIMENSION CONVERSION RECORD
Name Number
CIN|IVIT]]V]V]O SF-05
1 2 3 4 56 7 .
OPTIONAL INPUT = SOM-01 .
Dimension '
Type
AlCITIT
1011 12 13
: FROM FIELD TO FIELD ‘
Values on Student File ' ‘
Low End of Range High End of Range Defined Code
R EILISIE AlJ].
16 17 18 19 28 29 30 31 40 4] 42 4 ‘
\
NOTE: | !
|
1f you have multiple transition codes (SDM ACTI) in the STUD-FILE, you must %
replace 'ELSE' with a specific code. |
|
114
Q 1.].3 .
Jan, 1978
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PNV A NI (AEDLEEN wrn? G EE MY Em
RECORD ICENTIFIER .
STUDENT FLOW OPTIO)
Record Record DIMENSION DEFINITION RECORD el
Mame Number :
DIE|F|NJ[V]O]S
1 234 5 6 7 :
REQUIRED INPUT=SDM-01
Dimension '
Type
ClolL
1011 12 13 ‘
oo
~ Code Name )
EINITIR EITIEIRN IVIG] [ SITIUIDINITIS
16 17 18 19 28 29 30 31 37 33 34 35 36 37 38 39 40 41 42 43
116
115
© @
. ERIC-HEMS Jan. 197




- am owm o oam T Ty Aﬁmw%_-* ““N]‘-- - =

RECORD IDENTIFIER

STUDENT FLOW OPTiON

Record Record DIMENSION DEFINITION RECORD
Name Number

p|E{F|N]|1]O]S
7

1 2 34 5 6
REQUIRED INPUT-SDM-01
Dimension \
Type
w
10 11 12 13
b3 Code Name
ElX EVX LU THNIG SiTIU[DIENITIS
16 17 18 19 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

117
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G B By T B e e e e e e e
OB PTA oI W . N e mN ww
RECORD (DENTIFIER
¢ STUDENT FLOW OPTION
Record Record ENROLLMENT DEFINITION RECORO
Name Number
eIn[R[ L [1]1]5] SF-08
1 2 34 56 7
OPTIONAL INPUT = SDM-01
|
Program (COL) :
Code
FILIT
10 11 12 13
Studerit Full Time
Level (SCOL) Equivalent (FTE)
Code Value
S plE[LT [ololildol
16 17 18 19 22 23 24 25 26

!
i
'
é
'
t {
| 119 120
| ¢
i - Jm, 1978




- Ao e = - ws W am

STUDENT FLOW OPTION
STUDENT REGISTRATION DATA RECORD -

REQUIRED INPUT=SDM.01
|
Student Identifier
1 2 3 456 7 8910
Sen .ing Term Receiving Term
A A "
Transition ‘- N r
ID Major Level Major . Level

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

NOTES:

e Student identifier is optional.
® Transition ID is your choice of code to uniquely identify this transition.
¢ If no sending term for a student: sending major = 'ENTR', sending level = receiving level.

® If no receiving term for a student: receiving major = 'EXIT', receiving level = sending level.
® Unused positions should be blank.

121 . 122




EEEEEE"
- USRPRATOOTE E e e | Ea e E a.
RECORD IDENTIFIER '
. STUDENT FLOW OPTION
Record Record CONTROL RECORD
Name Number
s{olm] 3] [1]3]s] SF-10
1 23 4 56 7
OPTIONAL INPUT = SOM-03
Lines
Run Name ‘ Run Date Per Page
8 910111213 1415 16 17 18 19 20 21 22 23 24 25
SDM File Which Program Center ' Which
Sequence? Activity (ACTI) Print Identifier (CID) Enroliment?
© (ROW/COL) Wanted? Option Prefix (FTE/HEAD) °
- clo't] [(alalll. 3 miAlJ L. EITIE
i 26 27 <8 29 30 31 3 33 34 35 36 3 38 39 40 41
OMM Heading

Function? Option?
(C/U/E/R) (Y/N)

42 43

Jan, 1078

RE™ - 123 o124




RECORD IDENTIFIER

- AT OT . .

DATA REQUEST REZORD (COL SEQUENCE)

STUDENT FLOW OPTION

26

Record Record
Name Number
ol M| M|C|]1]5]0
1 2 34 5 6 7
OPTIONAL INPUT = SDM-03
|
Discipline Program ,
ICLM Updates? ICLM PID ICLM Updates? ICLM PID
(Y/N) Prefix (YIN) Prefix
Y EIL]|O].
8 910 1112 13 141516 1
ProgramCredit Hour ! RRPM “MAIJR" RRPM “ICLM"
Updates? Rerords? Records?
(Y/N) Parameter Identifier (P1D) (Y/N) (Y/N)
i Slelvinl. lelviRIL]. [HID
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

""EMS\' 12

Jan. 1975



RECORD IDENTIFIER

S Nm R WR R e WRBRGBRAWOLOBR SR W) SBR

CONTROL RECORD

STUDENT FLOW OPTION

LRICT o 127

Record Record
Name Number
S|I0O|IM]3]]|1]3]5 SF-12
1 2 3 4 56 7
OPTIONAL INPUT = SDM-03
|
Lines !
Run Name Run Date Per Page
8 9101112131415 16 17 18 19 20 21 22 23 24 25
SDM File Which Program Center Which
© Sequence? Activity (ACTI) Print Identifier (CID) Enrollment?
w (ROW/COL) Wanted? Option Prefix (FTE/HEAD)
Rlo[w miald . 3
26 27 28 29 30 31 3 33 34 35 36 37 38 39 40 41
DMM Heading
Function? Option?
(C/U/E/R) (Y/N)
C .
42 43
Qs Jan. 1978
128
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DATA MANAGEME il ShYr "= s &= ==

STUDENT FLOW OPTION

RECORD IDENTIFIER

Record Record DUPLICATE TRANSACTION REQUEST RECORD
Name Number
DUl P 3]2i0
1 2 3 4 5 67
OPTIONAL INPUT~DMM-03
Which
Function  is A Range?
(C/U ‘c/R) (CID/PID/NEI) Center Identifier (CID) 1 Center Identifier (C1D) 2
] [c=zlp] L AT Lelx]z]S) I
8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 91 32 33 34 35
© .
[$,]
Parameter Identifier (PID) 1 Parameter identiiier (PID) 2
Rlelelvl. lglmlriL 1. IHID Blals [el. |Eln]riL]|. HID
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

NOTE: This request assumes a vendor specific collating sequence in the CID range.

o130 131
ERIC—— : . -
e i T . ' an |

11




am (v i e

DATA MANAGEMENT MODULE DMM

RECORD IDENTIFIER STUDENT FLOW OPTION
' Record . Record DUPLICATE TRANSACTION REGUEST RECORD

Name Number

DJjU| P 3j21]0
‘ 1 2 3 4 5 6 7
OPTIONAL

INPUT~DMM-03

Which
Function is A Range?
(C/U/E/R) (CID/PID/NEI)

23

Center Identifier (CI1D) 1 Center Identifier (CID) 2
C Cclzlp mlairl. [elxIx|T]2]2 ]2 |2
8 91011 12 13 14 1516 17 18 19 20 21 22

96

24 25 26 27 28 29 30 31 32 33 34 35
©arameter Identifier (PID) 1

. Parameter Identifier (P1D) 2
RiIelc|v]. [Elr|r]L |.|H D Blals e |. lelrrL . [HlD
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

'
NOTE: This request assumes a vendor specific collating sequence in the CID range.

132

133
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DATA MANAGEMENT MODULE - DMM
RECORD IDENTIFIER STUDENT FLOW OPTION
“ Record Record _ DUPLICATE TRANSACTION REQUEST RECORD
"ame +  Number
DlU|P 31210
123 4 56 7
OPTIONAL INPUT~DMM-03
Which .
Function  is A Range?
(C/U/E/R) (CID/PID/NEI) Center Identifier (CID) 1 Center Identifier (CID) 2
clxlo] ML IelrIr R NPT L IEnT [R]9]219 7
8 91011 12 13 14 15 1. 17 18 19 20 21 22 23 24 ¢5 26 27 28 29 30 31 32 33 34 35
N Parameter Iden: - er (PID) 1 Parameter Identifier (PID) 2
Slejpvlol, [Elr]R |L]. |HID Blalsiel.lelv|r]|L]. [HID
37 38 39 40 4] 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

NOTE: This request assumes a vendor specific collating sequen:ze in the CID range.

|
If you are supplying estimates of entering enrollments, this request
must be omitted.

135
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DATA MANAGEMENT M L v
RECORD !CENTIFIER STUDENT FLOW OPTICN
Record Record DUPLICATE TRANSACTION REQUEST RECORD
Name Number
DUl P 31210
1 23 4 56 7
OPTIONAL INPUT--DMM-03
Which
Funclion  is A Range?
(C/U/E/R) (CID/PID/NEI) Center identifier (CID) 1 Center Identifier (CID) 2
C clzlo AT lelvr IR r 17 [ [EIvIT[R]2191217]
8 91011 121314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
. )
[s%]
Parameter Identilier (PID) 1 Parameter Identifier (P1D) 2
SlelrvIn], lelvir (L. |HID Rlelelvl.lelvlr L . [#]D
37 38 39 40 4] 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

136

NOTE: This request assumes a vendor specific collatirg sequence in the CID range.

137
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T LR EEEERE =
ATA MANAGEMENT MODULE

DMM
RECORD IDENTIFIER STUDENT FLOW OPTION
' Record Record DELETE TRANSACTION REQUEST RECORD
Name Number
DI1E|L J |2 |0

1 23 4 56 7

OPTIONAL

INPUT=DMM.03
RANGE CF CiDs TO BE SELECTED
Low Center Identifier (CID) Thru High Center Identifier (CID)
AlJ|. |[Er|T IR MAITL. [Enlr R]9]2]7 7
121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
9 RANGE OF PiDs (within CiDs) TO BE DELETED
Low Parameter Identifier (P1D) Thru High Parameter Identifier (PID)
Slew (D], lelalRILT. THlD Slew o). el L. THID
37 38 39 40 4] 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

NOTE:

This request assumes a vendor specific collating Sequence in the CID range.

139 '




| DATA MANAGEMENT MODULE

. |DMM

RECORD IL'ENTIFIER STUDENT FLOW OPTION
Record Record DISCIPLINE UNIT COST DEFINITION RECORD

Name Number

[ E] F] [3f3]5]
2 34 56 7

[d (K=

OPTIONAL

INPUT—~DMM.-08

NAMES OF PARAMETER IDENTIFIERS (PIDs) FOR DERIVATION OF DISCIPLINE UNIT COST
Cost Parameter Identifier (PID)

l

91011 1213141516 17 18 19 20

Unit's Parameter Identifier (P1D)

22 23 24 25 26 27 28 29 30 31 32 33

= New PID? Name of New Discipline Function
S (Y/N) Unit Cost Parameter ldentificr (PID) (C-U.ER)
35 37 38 39 40 41 42 43 44 45 46 47 48 50
T e e e e e e e e e e e OR = e e e e
Parameter ldentifier (PID)
Containing Unit Cost
Bialslel. [elw]rlL . InDD ]
' 52 53 54 55 56 57 58 59 60 61 62 63
140
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G < G Ea Ol AN am O am e

101

RECORD IDENTIFIER

DATA MANAGEMENT MODULE lDMM

STUDENT FLOW OPTION

Record Record IWLM OEFINITION RECORD
Name Number SF=-20
1ol E} F] {3 }31}5
1 2 3 4 5 6 7
OPTIONAL INPUT =D .-06
RANGE OF CIDs CONTAINING IWLM PIDs
Low Center Identifier (CID) Thru High Center Identifier (CID)
T T
411, M T 1. 121217212 (212 1217
8 9101112131415161/ 1819 20 21 22 23 24 25 26 27 28 29 30 31
DEFINITION OF iWLM PID
Starting
Location Length Value to be Found In Paramater Identifier (PID)
old ou FiLlo 1.
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

RANGE OF PIDs (WITHIN CIDs) TO BE SEARCHED

Low Parameter Identifier (P1D)

Thru High Parameter ldentifier (P1D)

£l o

FllLlo
48

49 50 51 52 53 54 55 56 57 58 59

921919 17 12171717

60 61 62

63

64 65 €6 67 68 69 70 71

142

NOTE: This request assumes a vendor specific collating sequence in both CID and PID ranges.

143
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IR BN Oy O G AN A O N N O N T BN o B e B e
DATA MANAGEMENT MODULE DMM
RECORD IDENTIFIER . STUDENT FLOW OPTION
Record Record PROGRAM CID PID DEFINITION RECORD
Name Number
plol ej F]|3]3]5
1 2 34 5 6 7
. OPTIONAL INPUT ~DMM-06
DEFINITION OF PROGRAM CENTER IDENTIFIER (CiD)
- Constant Portion —=— -_— o e o o e e Transfer From (WLM P1D Portion - — —
CiD PiD CID
Start Length Constant (Left Justified) Start Length Start
oL o ¢ mialTl. 0l5 o8 ol5
8 9 10 11 12 131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29
§ DEFINITION OF PROGRAM PARAMETER IDENTIFIER (PIDs)
PROGRAM TOTAL COST PARAMETER IDENTIFIER (PID) PROGRAM IWLM UNITS PARANETER IDENTIFIER (PID)
rLEdales?’ Function Updates? Function
(YIN) PID Name (C/U’E‘R) (Y/N) PID Name (C-U'E‘R)
| Y] PRI T IelvrIL]. IHIp] [¢] W]
30 3] 32 33 34 35 36 37 38 39 40 41 42 43 44 45 4G 47 48 49 50 51 52 53 54 55 56 57
PROGRAM UNIT COST PARAMETER IDENTIFIER (PID)
Updates? Function
(YIN) PID Name (C.U.ER)
% | 1]
53 59 60 61 62 63 64 65 66 67 68 69 70 71




- s N .

DATA MANAGEMENT MODULE DMM
 RECORD IDENTIFIER STUDENT_FLOW OPTTON
Record Record ARITHMETIC TRANSACTION REQUEST RECORD
Name Number
A|lRITIH]II13]2]0
1 234 5 6 7 .
OPTIONAL F INPUT=~DMM-03
Arithmetic Operation RANGE OF CIDs TO BE SELECTED
Function (ADD/SUB/ ]
(C/U/E/R) MUL/DIV) Low Center identifier (C:D) Thry High Center Identifier (C1D)
DElv irsran 11 ne L 19 21212121712
8 910 11 12 13 14 15716 17 18 19720 21 22 23 24 25 26 27 28 29 30 31732 33 34 35
S L(i:teéal --------- FIELD 1 == =~ — e 11 I —
ode
(1/2/N) Parameter Identifier (PID) 1 or Literal 1 Parameter Identifier (PID) 2 or Literal 2
N Sle vlo|. |lEIMIRSLL. HID Relclvl. [Elr[r]t]. IHID]
36 37 38 39 40741 42 43 4445 46 47 48 49 50 51 5 '53 54 55 56° 57 58 59 60

Resulting Parameter Identifier (P1D)

Rek vl I/l |1SlewlD].
61 62 63 64 65 66 67 £S €9 70 71 72

NOTE: This request assumes a vendor specific collating sequence in the CID range.




------*—m ] G N N G e e
: DATA MANAGEMENT MODULE DMM
RECORD IDENTIFIER STUDENT FLOW OPTION
Record Record ‘ ARITHMETIC TRANSACTION REQUEST RECORD
Name Number ' @
AR TIH][3]2])0
1 2 3 4 5 6 7
OPTIONAL INPUT--DMM-03
Arithmetic Operation RANGE OF CIDs TO BE SELECTED
Function (ADD/SUB/ .
(C/UE/R) MUL/DIV) Low Center Identifier (CID) Thru High Center Idantifier (CID)
o Dixrlv MiA T |, . MANT . 191212 1912121217
8 9101 12 13 14 15%16 17 18 19720 21 22 23 24 25 26 27728 29 30 31732 33 34 35
l-ciledra' = FIELD ] =~ e ] ,— ———————— FIELD 2 el
ode )
. {1/2/N) Parameter Identifier (PID) 1 or Literal 1 Parameter Identifier (PID) 2 or Literal 2
2 N Rle ic Jv]. [elaIr]L].TH]D PiRlo [T7]. [EWIRTZLT. THID]
36 37 38 39 40”41 42 43 44745 4c 47 48 49 50 51 52753 54 55 56”57 58 59 60
Resulting Parameter Identifier (PID)
PR T /T REcVT
61 62 63 6465 66 67 68°69 70 71 72
'NOYE: This request assumes a vendor specific collating sequence in the CID range.
149
. 148
)
EI{IC“EM’}‘-‘ L
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DATA MANAGEM M L AN
RECORD IDENTIFIER STUDENT FLOW OPTION
Record Record ARITHMETIC TRANSACTION REQUEST RE"ORD
Nome Number @
A|R]T|H||3]2]0
1 23 4 5 6 7
OPTIONAL INPUT--DMM.03
Function (ADD/SUB/
(C/U/E/R) MUL/DIV) Low Center identifier (CID) Thru High Center Identifier (CID) |
Dxlv malrl. |elair R I T [ElnIrIR]I9191219 1‘
8 91011 12 13 14 15‘ 16 17 18 19720 21 22 23 24 25 26 27 28 29 30 31732 33 34 35
- Literal e ——e——— FIELD | =m————e———— R FIELD 2 cm—m—m e
Q Ccde " ) )
(2/2/N) Parameter Identifier (PID) 1 or Literal 1 Parameter Identitier (PID) 2 or Literal 2 Y
elclvl.Jev]riLl. |H IO Blalsle [. [El#Ir]L]. [H]D]
36 37 38 39 4 4142434445464748 49 50 51 52753 54 55 5657 58 59 60
Resulting Parameter Identifier (F10)
PR |7 Rlelciv]
61 62 63 64 65 66 67 68°69 70 71 72
NOTE: This request assumes a vendor specific collating sequence in the CID range.
151
150
Jan 1978
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D A E LE
RECORD IDENTIFIER STUDENT FLOW OPTION _
Record Record DUPLICATE TRANSACTION REQUEST RECORD f
Name Number )
plul P 31210
1 2 3 4 5 6 7
OPTIONAL INPUT~DMM-0J
Which ‘
Function is A Range? B |
(C/U/E/R) (CID/PID/NEI) Center Identifier (CID) 1 Center Identilier (CID) 2 L
C Clzip mla T, |[Emr]T R mnlal.lela{rir19121717
8 91011 12 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 |
S .
Parameter Identifier (P1D) 1 Parameter Identifier (PID) 2
Blals le . [elv]|rIL]. HID PIRTe [7]. lelviT R]. [HID
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 55 57 56 59 6O

NOTE: Thic request assumes a vendor specific collating scquence in the CID range.

0% . 15a
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G G oGy G AR GN aN ar = ‘______________________——_];;;___;;;;____________—__
| DATA MANAGEMENT MODULE IDMM - -

STUDENT FLOW OPTION

RECORD IDENTIFIER
DELETE TRANSACTION REQUEST RECORD

Record Record
Name Number

D{E}L 3210

1 2 3 4 567
OPTIONAL INPUT~DMM-03

RANGE OF CIDs TO BE SELECTED

High Center Identifier (C1D)

AT, 1212171219 1217 17
27 28 29 30 31 32 33 34 35

Low Center Identifier (CID) Thru

A lJ 1. ! !
12 13 14 1516 17 18 19 20 21 22 23: 24 25 26

RANGE OF PIDs (within CIDs) TO BE DELETED
High Parameter Identifier (P10)

L0l

Low Parameter Identifier (PID) Thru

(Blalsle!. le wlR L. 1HIO Blnls lel. IElair]lL |. IHID
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

NOTE: This request assumes a vendor specific collating sequence in the CID range.

A
NS |

154
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|G = -
DATA MANAGEMENT MODULE |DMM -m--

STUDENT FLOW OPTION

, RECORD IDENTIFIER
' DELETE T"ANSACTION REQUEST RECORD
Record Record
Name Number
DIE|L 31210
1 2 34 5 6 7
OPTIONAL INPUT--DMM-03

RANGE OF CIDs TO BE SELECTED
High Center Identifier (CID)

malrl. 191712121712 1717

mia 1T 1.
121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Thru

Low Center Identifier (CID)

RANGE OF PIDs (within CiDs) TO BE DCLETED
High Parameter Identifier (PID)

80L

Low Parameter Identifier (PID) Thru
FlLlol, FlLlo[. 19219212 1212171717
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 53 59 60

'
NOTE: This request assumes a vendor specific collating sequence in both CID and PID ranges.




- -
DATA MANAGEMENT MODULE

DMM
RECORD IDENTIFIER STUDENT FLOW OPTION
' Record Record REQUEST CONTROL RECORD
Name Number
RlElQ]C]|3]V]0O
1 2 3 4 567
OPTIONAL INPUT-DMM-02
Request Output Option _
Identifier (REPT SDMM BOTH) Request Heading
EWIE X RIElPIT EWwIT e R Gl lalnvlol EIXITIT|TWIG
91011 12 14 15 16 17 19 20 21 22 23 24 25 26 27 28 29 30 3i 32 33 34 35 36 37 38
Repon . _ 'i
p= Format Starting Page Number Lines .
o (C L) Page Number Increment Per Page
40 42 43 44 45 47 48 49 50 52 53
|
159
o - 158
corre FET |
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DATA MANAGEMENT MODULE DMM
RECORD IDENTIFIER STUDENT FLOW OPTION
Record Record CID SELECTION RECORD
Name Number
cj{1{ojsj|3|t1]o
1 2 3 4 5 6 7
OPTIONAL INPUT~~DMM-02
Request
identifier
EWIE (X
91011 12
. RANGE OF CIDs TO BE SELECTED
© Low Center Identifier (C1D) Thru ~Hizh Center Identifier (CID)
mlaTT . TEWIr 1R ala 7], el [R][2]2]717
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38

NOTE: This request assumes a vendor specific collating sequence in the CID range.

161




DATA MANAGEMENT MODULE DMM
i STUDENT FLOW OPTION
RECZRO IDENTIFIER
L
Record Record CID SELECTIL.. RECORD
Nome Numbcer
[c|ilo]ls]{a]i]o
1 2 3 4 56 7
OPTIONAL INPUT~DMM-02
Request
Identifier
IRAEF:
9 :01112
RANGE OF CiDs TO BE SELECTED
—::‘_‘. Low Center Identifier (CID) Thru High Center Identifier (CiD)
min 71, lex]x mla 71, lEIX|ZzT1212]7 |9
14 1516 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38
[
162




1 ANTGE T (. D N O I am
RECORD IDENTIFZ STUDENT FLOW OPTION
Record Record PID SELECTION RECORD
Name Number .
pliiolsS||3}|1]0
1 2 3 4 5 6 7
OPTIONAL INPUT~=DMM-02
Request PID Column
identifier Location
Elvle]x 1]
9 10 11 12 13
RANGE OF PiDs (WlITHIN CIDs) TO BE SELECTED
S Low Parameter Identifier (PID) Thru ' H.ph Parameter Identifier (P{D)
~ Rlelciv].lelwv|rR]L]. |H|D | L
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38
I
| ]
i
f 165
164

‘cm:r\
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RECORD IDENTIFIER

DATA MANAGEMENT MODULE

DMM

PID SELECTION RECORD

STUDENT FLOW OPTION

elL

Record Record
Name Number
pl1]ofs][3]t1]o
1 2 3 4 5 67
OPTION‘AL INPUT ~DMM-02
Request PID Column
Identifier Location
Elv]e]x
9101112 13

RANGE OF PIDs (WITHIN CIDs) TO BE SELCCTCD

Low Parameter Identifier (PID)

Theu

High Parameter Identifier (PID)

RlolJ RIE

C

v

14 15 16 17 18 19 20 21 22 23 24 25

27 28 29 30 31 32 33 34 3; 36 37 38

166

L6

O
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DMM

DATA MANAGEMENT MODULE

RECORD IDENTIFIER

PID SELECTION RECORD

STUDENT FLOW OPTION

Record Record
Name Number
pl1{D]S]I|3]1]0O
1 2 3 4 5 67
OPTIONAL INPUT--DMM-02
Request PID Column
Identifier Logation
EWElX] [3]
91011 12 13
RANGE OF PIDs (WITHIN CIDs) TO BE SELECTED
. Low Parameter Identifier (PID) Thru High Parameter Identifier (PID)
= PiRle |T1. |IEWIR]|L |. |HID | 1.
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 33

’ 164

169

Jan 11
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DATA MAMAGEMENT MODULE |_Dmﬂn - e am e e

P——

STUDENT FLOW OPTION

RECORD IDENTIFIER

Record Record SUB-TOTAL CONTROL RECORD
Name Number
siT|O}7T 3jt1i]o
1 234 5 6 7 '
OPTIONAL INPUT-DMM-02
Request CID Mask
identifier Field
[Elv]E 1X EWENXLITT [ |
g 10 11 12 14 15 16 17 18 19 20 21 22 23 24 25
&
|
170 1
J Jan. 1978
/




DATA MANAGEMENT MODULE DMM
RECORD IDENTIFIER STUDENT FLOW OPTION
' Record Record REQUEST CONTROL RECORD
Name Number
R{ejQyCj3|1]o0
1 2 3 4 56 7
OPTIONAL INPUT -DMM-02
Request Output Option
_ Identifier (REPT.SDMM BOTH) - Request Heading
- [lolw] Elp]r PRRIoITIelciTle o [ [EW R L [LIm[E]~IT
: 91011 12 14 15 16 17 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
= Report
o Format Start--n Pape Number Lincs
(CL Page Number Increnient Per Page
. 40 42 43 44 45 47 48 49 50 52 53

173




LLL

DATA MANAGEMENT MODULE

DMM
RECORD IDENTIFIER STUDENT FLOW OPTION
Record Record CID SELECTION RECORD
Name Number
"F-36
cCi{r|olsyj|3|tvi{o
1 2 3 4 5 6 7
OPTIONAL INPUT~DMM-02
Request
Identifier
FlLlo w
91011 12
RANGE OF CiDs TO I}.E.T_S_El_._E_g_Tj_EQ_______._____‘
Low Center ldentifier (CID) Thru High Center Identificr (C1D)
[ T T 1 alalrl, lewlrialziz]le Js
14 1516 17 18 19 20 21 2 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38
NOTE:

174

This request assumes a vendor specific collating sequence in the CID range.




L;__-_-_-_-_‘_-_‘- aam En .
DATA MANAGEMENT MODULE DMM

RECORD IDENTIFIER STUDENT FLOW OFTION
Record Record CID SELECTION RECORD
Name Number
cli]ols] [3[1]o]
1 2 3 4 5 6 7
OPTIONAL INPUT-=DMM-02
Request
Identifier
FIlL|o|lw
9 10 :! 12
. RANGE OF CIDs TO BE SELECTED
® Luw Center Identifier (CID) Thru High Center Identiiier (CID)
mnlT ' lEMTT AlTL IEIXIZISs (12121217
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38

NOTE: This request assumes a vendor specific collating sequence in the CID range.

' 177
176 |




DATA MANAGEMENT MODW.E DMM
RECORD IDENTIFIER STUDENT FLOW OPTION X
Record Record , , Cl> SELECTION RECORD :
Name Number ;,.
Cijr{p|{s}jajvrio ’
1 2 3 4 56 7 :
OPTIONAL INPUT ~DMM-02 ‘
Request .
Identifier e
FILlo w
91011 12
RANGE OF CIDs TO BE*SELEC_T_ED
'é Low Center Identifier (CID) Thru High Center Identificr (CID)
mia T, lelx]rlv
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38
NOTE: This request assumes a vendor specific ccllating sequence in the CID range.
1Y
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DMM

RECORD IDENTIFIER

ocl

DATA MANAGEMEMNT MODULE

PID SELECTION RECORD

STUDENT FLOW OPTION

Record Record
Name Number
plilofs||3]1]o0
1 2 3 4 5 6 7
OPTIONAL INPUT-~DMM-02
Request PiD Column
Identifier Location
FlL o Iw
9101112 13
RANGE OF PIDs (WITHIN CIDs) TO BE SELECTED
Low Parameter Identifier (P1D) Thru Hiph Parameter Identifier (P'D)
Slelw 0]. (Elwlr]L |. IH]D .
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 306 37 38

151

Jan 1




DATA MANAGEMENT MODULE DMM
RECORD IDENTIFIER STUDENT FLOW OPTION
Record Record PID SELECTION RECOCRD
" Name Number
Pl D]SII3]110
1 2 3 4 5 6 7
OPTIONAL INPUT--DMM-02
Request PID Column
identifier Lecation
FlL w
-9 10 11 12 13
RANGE OF PIDs (WITHIN CiDs) TO BC SELCCTED
- Low Parameter identifier (P1D) Thru High Parameter Identifier (P1D)
N RIEIC ISIEVID ! 1
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 22 33 34 35 36 37 38

1

[y
o
-
o

'
’ Jan 1¢




SEN SN Em NN TN om mm
| oy e o am
DATA MANAGEMENT MODULE IDMM

STUDENT FLOW OPTION

RECORD IDENTIFIER
PID SELECTION RECORD

2cL

Record Record
Name Number
plilols}[3]']0
1 2 34 56 7
OPTIONAL INPUT=DMM-02
Request P1D Column
Identifier Log:alion
£lL o w Z
91011 12 13
RANGE OF PIDs (WITHIN CiDs) TO BE SELECTED
Low Parameter Identificr (P1D) Thru High Parameter Identifier (P1D) 'l
RIElC V] [ RIL ] [HID] | |
14 15 16 17 18 19 20 21 22 2 24 25 27 28 29 30 31 32 33 34 35 36 37 38 |
1
155
184
J Jan 1




Gl N G D R BN D E N A G BN O A o B am N e
DATA MANAGE/MENT MODULE

€2l

RECORD IDENTIFIER

DMM

STUDENT FLOW OPTION

Record Record PID SELECTION RECORD
Name Number
PlI]|D]S]|{3]11]0
1 2 34 5 6 7
OPTIONAL INPUT ~DMM-02
Request PID Column
Identifier Location
.
FlLlo w 3
91011 12 13

RANGF. OF PIDs (WITHIN CiDs) TO BE SELECTED

Low Parameter Identifier (PID)

Thru

Rlo |7 iRIE Jc

|4

High Parameter Identifier (PID)

14 1516 17 18 19 20 21 22 23 24 25

L1

27 28 29 30 31 32 33 34 35 36 37 38

156

157

Jan 1!




Vel

DATA MANAGEMENT MODULE DMM
RECORD IDENTIFIER STUDENT FLOW OPTION
Record Record _ PID SELECTION RECORD
Name Number
IOl SI|3]1]0
1 2 3 4 5 06 7
OPTIONAL INPUT --DMM-02
Request PID Column
Identifier Lo_catiou
FlLlo W]  [5]
9 10 11 12 13
RANGE OF PIDs (WITHIN CIDs) TO BE SELLCCTED
Low Parameter Identifier (PID) Thru High Parameter Identifier (PI1D)
Rp \T|l. EWIRIL]. |HID ,
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38
168 ISy

" 7 Jan



DATA MANAGEMENT MODULE DMM

RECORD IDENTIFIER STUDENT FLOW OPTION

Record Record SUB-TOTAL CONTROL RECORD
Name Number
o] 1] [3]1]0

4

2 3 5 6 7

OPTIONAL INPUT--DMM-02

Request CID Mask

{dentifier Field
FiLloiw ATl LLIEIV]
9 101112 14 15 16 17 18 19 20 21 22 23 24 25

Sél

J Jan. 19258




G N an B Sm =
. DATA MANAGEMENT MODULET T oMM T m m=m =

RECORD IDENTIFIER STUDENT FLOW OPTION
Record Record REQUEST CONTROL RECORD ;
Name Number '
rRlelajcl{afi]o ;
1 2 3 4 5 6 7 |
OPTIONAL INPUT -DMM-02
Request Output Option o
ldentifier (REPT-SDMM BOTH) Request Heading
|IDlv Im|P Rle lp T STl IFlLlow| [FixiLle |, 1RjumiP|.
910 11 12 14 1516 17 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
- Report
) Format Startinp, Papge Number Lines
o (c L Oape Number Increment Per Page
40 42 43 44 45 47 48 49 50 52 53
192

Q
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194




" OGN OGN BN OGN OGN Gh O BN BN OGN BN =
STUDENT DATA MOBULE

RECORD IDENTIFIER

isrﬂ

CONTROL RECORD

PROJECT HOURS OPTION

82l

Record Record
Name Number
sip|MmM| 31135
1 23 4 5 67
OPTIONAL INPUT = SOM-03
Lines
Run Name Run Date Per Page
8 9101112131415 16 17 18 19 20 21 22 23 24 25
SOM File Which Program Center Which
Sequence? Activity (ACTI) Print identifier (CID) Enroliment?
(ROW/COL) Wanted? Option Prelix (FTE/HEAD)
clo]L plplTl. 2 MalTi. HIel~lD
26 27 28 29 30 31 3 33 34 35 36 3 38 39 40 41
OMM Heading
Function? Option?
(C/UJEIR) (Y/N)
42 43
]
| 196
Q 195

Jan. 1978




RECORD IDENTIFIER

STUDENT DATA MODULE

M

DATA REQUEST RECORD (COL SEQUENCE)

s

PROJECT HOURS OPTION

YAR

Record Record
Name Number
ol mjMmjcji1]5]0 '
1 2 3 4 5 6 7
’ OPTIONAL INPUT = SDM-03
Discipline Program
ICLM Updates? ICLM PID ICLM Updates? iCLM PID
(Y/N) Prefix (Y/N) Prefix
W Y TlelL
8 9101112 13 14 15 16 17
ProgramCredit Hour RRPM “MAJR" RRPM "ICLM"
Jpdates? Records? Records?
(Y/N) Parameter Identifier (PID) (Y/N) (Y/N)
v
18 19 20 21 22 23 24 25 26 27 28 29 30 3l 32

197

198

Jan, 1978




G am o mm BN R ES | BESTERENBRATARMONMNE mm mm [GEM m s B
RECORD IDENTIFIER
PROJECT HOURS OPTION
Record Record CONTROL RECORD _
' Name Number
SIDiM] 2]|1]3]5
1 2 3 4 5 6 7
OPTIONAL INPUT = SOM-G3
Lines
Run Name _ Run Date Per Page
8 910111213 415 16 17 18 19 20 21 22 23 24 25
SOM File Which Program Center Which
Sequence? Activity (ACTI) Print Identifier (CID) Enrollrnent?
(ROW/COL) Wanted? Option Prefix (FTE/HEAD)
2 Rlolw] [DIPIT]. 2
26 27 28 29 30 31 3 33 34 35 36 37 38 39 40 41
DMM Headin
Function? Option’
(CAU/IE/R) (Y/N)
42 43
]
<)
199
NOCHEMS Jan, 1978
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R G oy B Ilil ﬂIIILT:!III;_-IHIIL__IIII"u.IIlI I AN GE A A B =N .

HDENT DATA MOGULE | SDM
PROJECT HOURS OPTION
' Record Record DATYA REQUEST RECORD (ROW SEQUENCE)
Name Number
OIM|M|R||T1]4]0 @
1 2 3 4 5 6 7
OPTIONAL INPUT = SOM-03
Discipline Credit | RRPM “DISC"
Hour Updates? Records?
(Y/N) Parameter Identifier (PID) (Y/N)
8 91011 121314151617 18 19 20 21
S
i
2U2
201

Jan, 1978




DATA MANAGEMENT MODULE DM
RECORD IDENTIFIER PROJECT HOURS OPTION
' Record Record DISCIPLINE UNIT COST GEFINITION RECORD
Name Number
IDBERAE
1 2 3 4 o 6 7
OPTIONAL INPUT=DMM.06 ]
NAMES OF PARAMETER IDENTIFIERS (PiDs) FOR DERIVATION OF DISCIPLINE UNIT COST
Cost Parameter Identifier (P1D) Unit's Parameter Identifier (PI1D)
| |
910111213141516 17 1819 20 22 23 24 25 26 27 28 29 30 31 32 33
New P1D? Name of New Disciplire Function
. (Y/N) Unit Cost Parameter Identifier (PID) (C‘U.E.R)
g []
35 37 38 39 40 41 42 43 44 45 46 47 48 50
, e e e s e e e e e e OR et —— s
Parameter Identifier (PID)
Containing Unit Cost
RlolTl. lewIr]IL . THID]
) 52 53 54 55 56 57 58 59 60 61 62 63
204
203

[T A



DATA MANAGEMENT MODULE DMM

RECORC IDENTIFIER PROJECT HOURS OPTION

Record Record
Name Number

| € ala]s
2 3 5 6 7.

IWLM DEFINITION RECORD

-
L ]

OPTIONAL INPUT~DMM-06

RANGE OF CIDs CONTAINING IWLM PIDs
Low Center Identifier (CID) Thru

High Center Identifier (CID)
AlT

mla 171, 1771717 17171717
8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

DEFINITION OF IWLM PID

Starting
Location Length

Value to be Found In Parameter Identifier (PID)
oly] [wIzle]L
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

€L

RANGE OF PIDs (WITHIN CIDs) TO BE SEARCHED
Low Parameter Identifier (P1D) Thru

clL Hirle |L|212121721|712]9
48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 G6 67 68 63 70 71

rligh Parameter Identifier (PiD)

NOTE: This request assumes a vendor specific collating sequence in both CID and PID"i‘anges.

O
ERICHEm
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DATA MANAGEMENT MODULE DMM
PROJECT HOURS OPTION
RECORD IDENTIFIER '
Record Record - PROGRAM CID PID DEFINITION RECORD ’
Name Number PH~-07
PID|E|F]}31]3}5
1 2 3 4 5 6 7
OPTIONAL INPUT~DMM-06

DEFINITION OF PROGRAM CENTER IDENTIFIER (CID)

Constant Portion - R Transfer From IWLM PID Portion —— —
cID ' N PID cID
Start Length Constant (Left Justified) Start Length Start
o DIP [T ]. ol5 0|8 ols
8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29
® DEFINITION OF PROGRAM PARAMETER IDENTIFIER (PIDs)
'b PROGRAM TOTAL COST PARAMETER IDENTIFIER (PID) PROGRAM IWLM UNITS PARAMETER IDENTIFIER (PID)
Updates? Function Updates? Function
(Y/N) PID Name {C/U'E’R) {Y/N) PID Name (C'UE’R)
Y] [PIRIo I7]. lcIR]l. [Hlelulr]| (C ]
30 ° 31 32 33 34 35 36 37 38 39 40 4] 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 -
PROGRAM UNIT COST PARAMETER IDENTIFIER (PID)
: Updates? Function
! (YIN) PID Name (C-U’E'R)
! % 11
58 59 60 61 62 63 64 65 66 67 68 69 70 71

207




. «
)

DATA MANAGEMENT MODULE DMM
RECORD IDENTIFIER PROJECT HOURS CPTION
Record Record ARITHMETIC TRANSACTION REQUEST RECORD
Name Number
A[RITIH||3]2]0
1 2 3 4 5 6 7
OPTIONAL INPUT=DMM-03
Function (ADD/SUB/
(C/U, E/R) MUL/DIV) Low Center Identifier (C1D) Thru High Center Identifier (CID)
C Dir v Dip [T |. . DIPI1.19191721217121217
8 91011 12 13 14 15716 17 18 19720 21 22 23 24 25 26 27728 29 30 3132 33 34 35
Létedral FIELD | m——— e e ———— FIELD 2 cmm e
. Code
= (1/2/N) Parameter Identifier (PID) 1 or Literal 1 Parameter [dentifier (P1D) 2 or Literal 2
o NV Elc V], 1CiR].iHo v IR Plklo IT].lcIR]e IH]|olvR]
36 37 38 39 40741 42 43 4445 46 47 48 49 50 51 5253 54 55 56" 57 58 59 60

Resulting Parameter Identifier {(PID)

PIRIo [T RIElCIV]
61 62 63 64765 66 67 68°69 70 71 72

NOTE: This request assumes a vendor specific coliating sequence in the CID range.

-
oo
D——
—
N
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DATA MANAGEMENT MODULE DMM
RECORD IDENTIFIER PROJECT HOURS OPTION
Record Record ' ARITHMETIC TRANSACTION REQUEST RECORD
Name Number @
AlR{ T|H|[3]2]0
1 23 4 56 7
OPTIONAL INPUT-DMM-03
Function (ADD/SUB/ .
(C/U/E/R) MUL/DIV) Low Center Identifier (CID) Thru High Center Identifier (CID)
C SlviB Dip IT]. . pleiT|. (7121212121212 ]9
8 910 11 12°13 14 15’}6 17 18 19720 21 22 23 24 25 26 27°28 29 30 31732 33 34 35
Lél(;al e e e e e FIELD | m = e ] \ ,— ———————— FIELD 2 v e ’
— ode
& (1/2/N) Parameter Identifier (PID) 1 or Literal 1 Parameter Identifier (P1D) 2 or Literal 2
EICIVI].ICIR|.{Hlo]|v]|R LPIRlo (V. IcIRT. TH[o v IR ]
36 37 38 39 40741 42 43 44”45 46 47 43 49 50 51 52753 54 55 5657 58 59 60

Resulting Parameter Identifier (PID)

CIHIvIGL. leIr]. Ix]o vR
61 62 63 64765 66 67 6 69 70 71 72

NOTE:

This request assumes a vendor specific collating sequence in the CID range.

211




DATA MANAGEMENT MODULE |DMMI{ . o

PROJECT HOURS OPTION

RECORD IDENTIFIER
DELETE TRANSACTION REQUEST RECORD

Record Record
Name Number PH-10

D|EJL 3j21o0
1 2 34 5 67

OPTIONAL INPUT=DMM.03

RANGE OF CIDs TO BE SELFCTED

Low Center Identifier (CID) Thru High Center Identifier (CID)
AlT . malrl. 1212191212 171717
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

RANGE OF PIDs (within CIDs) TO BC DELETED

< Low Parameter Identifier (PID) Thru High Paramcter Identifier (PID)
Hirle [L Hlrlclt]2l2ly 12 1212 1717
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

NOTE: This request assumes a vendor specific collating sequence in both CID and PID ranges.

ro
| —y
pon

213
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N WS E m
ATA MANAGEMENT MODULE DMM
RECORD IDENTIFIER PROJECT HOURS OPTION
Record Record REQUEST CONTROL RECORD
Name i{lumber
R[E]alc]fs]iTo |
1] 2 3 4 5 6 7 .
OPTIONAL INPUT=DMM-02
Request Output Gption ’
Identifier (REPT SDMM EBCH) Request Heading
CIRIHIR Rlelplr Rlo [Tl elpl R ot HIRTS
91011 12 14 15 16 17 19 20 21 22 23 24 25 26 27 28 29 30 3] 32 33 34 35 36 37 38
Report '
Format Starting Page Number Lines
(C-L) Page Number increment Per Page
g "
40 <2 43 44 45 47 48 49 50 52 53
210
215 |
O NMESS -
4

J Jaw




- Al s N e
DATA MANAGEMENT MODULE ‘DMM '
RECORD IDENTIFIER PROJECT HOURS OPTION
Record . Record ciD SELECTION RECORD
Name Number
civliofls||3}|’]|oO
1 2 3 4 56 7
OPTIONAL INPUT ~DMM-02
Request .
Identifier
CIRH IR
' 9 10 11 12
‘ . RANGE OF CIDs TO BE SELECTED
R Low Center Identifier (CID) Thru High Center Identifier (CID)
pipiT 1. plPIT1. 1912121717217
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38

NOTE: This request assumes 3 vendor specific collating sequence in the CID reage.

217 , 218




G SN0 Oun NN NN PED NN GNy GO Gay GO NN GBS Gow Mum Smw w MW N

1) 41

RIElclvl.]lclrRi. Hlo]v]IR

14 15 16 17 18 19 20 21 22 23 24 25

27 28 29 30 3i 32 33 34 35 36 37 38

219

Ryay

DATA MANAGEMENT MODULE DMM |
RECORD IDENTIFIER PROJECT HOURS OPTION
Record Record PID SELECTION RECORD
Name Number
pl1]o]s]|afi]o!
1 2 3 4 5 6.7
OPTIONAL INPUT~DMM-02
Request PID Column
Identifier Log:ation
ICIR [HIR (1]
910 11 12 13
RANGE OF PIDs (WITHIN CIDs) TO BE SELECTED
Low Parameter Identificr (PID) Thru High Parameter Identifier (PID)

Jan 1




o
IE GO OGun GEN NN AN an v G A Bn BN B BN e O BN N e

|

|

‘ | DATA MANAGEMENT MODULE DMM
‘ .

|

PROJECT HOURS OPTION

RECORD IDENTIFIER

' Record Record PID SELECTION RECORD
Name Number
P D 3 0 .
7

| S 1
1 2 34 56

OPTIONAL ' INPUT ~ DMM-02

! Request PID Column
: Identifier Lopation
CIRIBIR 2]
910 11 12 13 .
2 RANGE OF PIDs {WITHIN CiDs) TO BE SELECTED
- Low Parameter Identifier (P1D) Thru High Parameter Identifier (PID)
P Rlo T ® C R . H o |v R ’
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38

22

- 221




: DATA MANAGEMENT MODULE DMM
RECURD IDENTIFIER PROJECT HOURS OPTION
Record Record PID SELECTION RECORC
Name Number
P10} S]||3 \' 0
1 2 3 4 5 6 7
OPTIONAL INPUT ~~DMM.02
' Request PID Column
) Identifier Location
' R IHIR
910 !1 12 13
RANGE OF PiDs (WITHIN CiDs) TO BE SELECTED
'3 Low Parameter Identifier (P1D) Thru High Parameter Identifier (PID)
[PIRTe ] /T IR[ElcIV ,
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38
. |
, 224
223

7 Jan




, GID ONR G OGN am .
, , DATA MANAGEMENT MODULc! |DMM mm e -

PROJECT HOURS OPTION

RECORD IDENTIFIER

Record Record § PID SELECTION RECORD :
Name Number
3 0
7

1]0 1
2 3 5 6

-l
&l

OPTIONAL INPUT=DMM.02

Request PID Column

Identifier Log:ation
: CIRIHIR] [4]
91011 12 13

RANGE OF PIDs (WITHIN CiDs) TO BE SELECTED

Low Parameter Identifier (PID) Thru High Parameter Identifier (PID)

L”&'CR’ OUR .
14 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38

Evl

1




. DATA MANAGEMENT MODULE DMM

RECORD IDENTIFIER PROJECT HOURS OPTION
Record Record , SUB-TOTAL CONTROL RECORD
Name Number
$|T|0]}|T 31110 .
1 234 567
OPTIONAL INPUT~DMM-02
Request ) CID Mask
Identifier Field
RIHIR ADIPIT LLE v
9 10 11 12 14 1516 17 18 19 2Q 21 22 23 24 25
re
+»
|
22K
[€) 227
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NCHEMS-2-A-23

SELECTED LITERATURE ON ATTRITION-RETENTION
IN COLLEGES AND UNIVERSITIES

NATIONAL STUDIES -

Alexander W. Astin, Preventing Students from Dropping Out,
San Francisco: Jossey-Bass (1975).

William B. Fetters, Withdrawal from Institutions of Higher
Education: An “ppraisal With Longitudinal Pata
Tnvolving Diverse Institutions, Washington: Superin-
tendent of Documents {1977) This is NCES 77-264 by
HEW, a report from the ilational Longitudinal Study (NLS).

Research Triangle Institute, Transfer Students in Institutions
of Higher Education, Washinaton: Superintendent of
Documents (1977). This is NCES 77-250 for HEW, a re-
port from the NLS.

R. E. Iffert, Retention and Withdrawal of College Students,
U. §S. Department of H_W, Bulletin 1958, No. I, Washington:
Superintendent of Documents, 1958.

SURVEY ANWND SYNTHESIS OF RESEARCH

Robert G. Cope and William Hannah, Revolving College Doors:
The Causes and Consequences of Dropping Out, Stopping
Out and Transferring, New York: Wiley (19/5).

William G. Spady, "Dropouts from Higher Educa*ion: An Inter.
disciplinary Review and Synthesis," Interchange, 1970,
1’ 64’85.

Vincent Tinto, "Dropout from Higher Education: + Theoretical
Synthesis of Recent Research,"” Review of Educational
Research, Winter, 1975, 45, 1, 89-125.

D. M. Knoell, "A Critical Review of Research on the College
Dropout,” in L.A. Pervin, L.E. Reik, and W. Dalrymple
(eds.), The College Dropout and the Utilization of
Talent, Princeton: Princeton University Press (1966).

Paul Wing, Higher Education Enroliment Forecasting: A Manual
for State-Level Agencies, NCHEMS at WICHE, Boulder,
Colorado, 1974.

229
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NCHEMS-2-A-24

METHODOLOGICAL

A. W. Astin, "The Methodology of Research on College

Impact, Part One," Sociology of Education, Summer
1970, 43, 3, 223-254.°

. Astin, "The Methodology of Research on College

Impact, Part Two," Sociviogy of Education, Fall
1970, 43, 4, 437-450.

. Knoell, "Institutional Research on Retention and

Withdrawal," in H.T. Sprauge (ed.), Research on
College Students, Boulder: WICHE (1960).

Eck1.-d, "A Source of Error in College Attrition

"Studies,” Sociology of Education, 1964, 38, 60-72.

Samuel S. Peng, Celcille E. Stafford, and Robin J. Talbert,

Review and Annotation of Study Reports, National
Longitudinal Study, NCES /8-238, Washington:
Superintendent of documents {May, 1977).

Thomas H. Naylor, Joseph L. Balintfy, Donald S. Burdick,

and Kong Chu, Computer, Simulation Techniques, John
Wiley & Sons, Inc., New York, 1966.
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