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ABSTPACT

P1AY is an ungraded, computer supported,
individualized proaram of education. This paver Aiscusses the
development of this program year by yeavr. The first two years were
limited, hoth in curriculum and content pacing. The third year was
nuch more compyrehensive. The fourth year v¥ill involve all grades, and
vill have lessons which are behaviorally and discretely defined,
information about students, and rules for the use of this
information. 2 »drogram of study is Aeveloped by checkina state and
local school systen requirements, the students academic historv, and
the students academic foundations, A core content of the students
prodram is then set up. At the secondary level, this program is aimed
at providing the student with preparation for at least tvo major lona
term qoals vwhich have been decided upon by him and his varents. The
examvles given in the second booklet on using student performance
data show the data upon which revisions of PLAN modules were nade as
well as =tudent performance on the revised materisls., By first
axamining summary results for all items for an obtective, it is
possible to determine whether or not the deneral level o€ perforrance
if acceptable, and further whether results indicate general
nisconceptions or errors in the instructional material itsel®, (SJ)
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SOME RESULTS OF USING STUDENT PERFORMANCE DATA

FOR IMPROVEMENT OF INDIVIDUALIZED INSTRUCTIONAL UNITS !

Harold F. Rahmlow 2

American Institutes for Research

Introduction

The overall goal of any educational system should be the improvement
of educational results. In order to improve educational results effectively
and efficiently, there should be a stroig emphasis on student performance

data.

In the paper, "Use of Student Performance Data for the Improvement of
Individualized Instructional Materials,' read last year to the American
Psychological Association, the kinds of data used to refine the individualized
instruction program and illustrations of this procedure were presented
(Rahmlow, 1969). The purpose of the present paper is to look at some of the

reasults of revision work,

1 Presented as part of a symposium: PLAN in Operation — A Suinmary
of Four Years' Experience in the_ﬁ_:_volution of an Educational System
for Divisions 5 and 15, American Psychological Association, Miami
Beach, Florida, September 5, 1970, —

Z Now assoclated with The American College of Life Underwriters, Bryn
Mawr, Pennsylvania. ~
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Background

PLAN is a data-based system of individualized education., Previous
papers give detailed background on the project (Dunn, Flanagan, Jung,

Rhetts, Webster, and Wright in Education, 1970; Weisgerber, in press).

The basic organizational unit of PLAN is the module. A module con-
sists of a set of behavioral objectives, learning activities for the student,
and criterion-referenced test items for evaluation. S*.dents are provided
with documents called teaching-learning units (TLU's) in which, in most
cases, student objectives are stated along with a specification of the re-
sources a student might use and the activities he might pursue as he works
toward the achievement of the stated objective. Figure 1 shows yortions
of two PLAN TLU's. When the student feels that he can perform the objec-
tives of the module, he is given an module test, Student responses are
submitted for computer processing, and the results of this evaluation are
reported on an overnight basis to the student and are also siored for future

reference.

One of the uses of the stored data is for revision of the instructional
program. The test data can then be retrieved and summarized by individ-
ual item and by objective, thus making it posaible to evaluate the overall
level of student performance on an objective as well as to evaluate student

pesformance on individual test items.
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Because the system strives to assist students to master objectives,
criterion-ieferenced rather than norm-referenced evaluation is
appropriate, The distribution of summary scores of items for an objec~
tive should show a marked skewing in favor of correct responses.
Likewise, individual items should be at the seventy to ninety percent diffi-

culty level.

Examrple: Test Revision

If data on student performance indicate that the students are not
accomplishing a particular objective, the problem can be attributed either
to the student himself or to the system. During initial development, it is
beat to attribute random failure to students and mass failure to the system.
If a problern is first analyzed for deficiencies in the instructional system,
it is necessary to louk at not only the instructional units but also the evalu-
ation items. First we will examine a case which illustrates a problem re-

quiring the revision of the evaluation instruments.

Let's consider a portion of a science module used by students who are
in approximately thelr fifth year of school. The module is entitled,
""Science of Learning: Forgetting and Relearning. ' The objective under
consideration is, "Tell which variables were controlled in an experiment
on forgetting and relearning.,' Figure 2 shows a portion of a test that in-
cludes a described experiment used to evaluate the student's ability to

perform the objective. Figure 3 summarizes student performance on all
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five items for the objective. It can be seen that the distribution is more
the type of a distribution that would be expected from a normative rather
than from a criterion-referenced evaluation situation. The distribution
indicated that very few students were really mastering the objective. It
would seem desirable to investigate student performance on the individual
items which have been summarized for Figure 3. Figure 4 shows the per-
cent of students responding correctly to each of the individual items of the
test. Items 8 and 10 do not seem to be providing a great deal of difficulty,
whereas items 7, 9, and 11 are most likely the ones that are contributing

heavily to the pcor student performance noted in the summary in Figure 3.

An examination was made of the teaching-learning unit and of the indi-
vidual evaluation items themselves. The teaching-learning unit seemed to
be providing sufficient information and practice for the student to be able
to acquire the behaviors necessary to perform well on the criterion iteme.
One hypothesis advanced for th» poor student performance was that the
students were not able to pick out the significant information in the test
item itself. The test item stimulus was modified as shown in Figure 5 to
attempt to highlight the essential information. Furthermore, item 11 was
eliminated fror the test because there was not sufficient information pro-
vided within the stimulus upon which the student could make a definitive

response.

Figure 6 summarizes the student performance on the four items for
the revised test. As can Le seen, the student performance has improved

voneilderably, but there still is room for improvement. Again, an analysis
14
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was made of the individual items. Figure 7 illustrates this analysis.

Item 7 is causing the most difficulty and is probably the major contributor
to the somewhat depreased performance on the total objective. As can be
seen from the revised test question, the information that is necessary fo
the student to answer item 7 has heen highlighted; therefore, it could be
concluded that whereas highlighting significant information within the stim-
ulus improved performance significantly for some of the iterus, this was not
the case for item 7, Probably future student improvement would not be
gained by further refinement of the evaluation instrument but rather by re-

finement of the instructional procedure itself.

I'd like to summarize the points made in this section. On the baeis of
student performance data and from an examination of instructional units
and evaluation documents themselves, it was decided to modify the evalu-
ation instrument in an attempt to clarify the criterion situation. The revi-
aion did seem to produce improved student performance for some iterns but
not for all. On the basis of data collected on students who had used the re-
vised materials, it would be hypothesized that further refinement of the cri-
terion items would not produce significant results but rather that improved
results could only be improved by the refinement of the instructional proce-

dure itself.

Example: Reorganization of a Module

Let's now consider an example of a data-tased modification of an objecc-

tive as well as a reurganization of instructional materials and the cvaluation

C
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iterns. This example is taken from a module in science designed for stu-
dents who are in approximately their tenth year of school. Figure 8 shows

the objectives from the original mocdule and the revised module.

The original objective was, ''Measure the volume of solids and liquids
in metric units to within one millimeter.' The learning activities asked
the student to read about the measurement of solids and liquid . It also
had the students do a humber of practical exercises in which they used a
graduated cylinder and beaker to actually measure different amounts of
water. Because it was anticipated that students would have to do some
conversions from one type of unit to another, theie are also some activites

requiring such conversions, for example, from centimeters to millimeters.

Figure 9 shows the summary across all items of student performance
data for objective 6685 in the original module. Since the dis*™ bt on of
correct responses does not indicate a pattern of mastery and, ’ urthermore,
since only 12,6 percent of the students answered all four {tems correctly,
it éppears that students were having difficulty mastering the objective. An
examination was made of the item responses for each of the four individual
items. The summary by iteme is presentec in Figure 10, As can be scen
for items 12 and 13, thirty-three and thirty.. x percent of the students re«
spectively were selecting the correct .:.nin  \n examination ¢ both items
12 and 13 indicated that each was a conversion itei.. rather than a direct
measurement item, ‘whereas items 14 and 15 dealt with actual measurement
of volume. This lead to an examination of some other items for other 2

objectives. It was then discovered that there were a number of items (/
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throughout the test which, although related to difierent types of measure-
ment, were primarily problems in conversion from one system of meas-
urement to another. The deciaion was made to reorganize the module and

to add an objective dealing specifically with conversion,

The new objective that was acded oan conversion was, "Define each of
the prefixes used to indicate different units of measure in the metric
system (Milli-, Centi-, LCeci-, and Kilo-). Given a measure of length,
volume, or weight in any metric unit, convert the measure to any other
metric unit of length, volume, or weighl." The learning activities of the
module were then reorganized sothat those dealing with the conversion
were grouped under the new objective and those pertaining primarily to
the measurement of volume were classfied under the appropriate

objectives.

Figure 11 indicates the test results for the revised module. For
objective 6685, the pattern is better in the revised module than in the
original module; but, still, there is a relatively small percentage of stu-
dents {27. 9) who were getting all items correct. On the other hand, for

objective 6702, the distribution of correct responses is fa.i..y satisfactory.

Reviewing the pattern for objective 6685, it would again be useful to
investigate the particular item responses to see if something can be
learned from the data. A summary of the individual item responses for

objective 6685 is given in Figure 12. It can be seen that iterr. number 14
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is causing a severe amount of difficulty, whereas items 15 and 16 are
quite satisfactory. Figure 13 shows item 14. Although this item deals
with measurement of volume, it could more correctly be described as a
question involving conversion from cubic centimeters to liters. The
other two items -~ items 15 and 16 — deal directly with mecasurement
skills, On these items the students seem to be doing satisfactorily, We
could, therefore, conclude that with respect to the objective 6685 itself,
the students were performing satisfactorily; although it would be good to
have more items to evaluate student performance. Item 14 is a misplaced

ftem dealing with conversion,

It is interesting to note that item 14, on which the students were having
sevrre difficulty, is the same as item 12 on the original test., Looking
back at the previous test reruits in figurv 10, it can be seen that item 12
was answered correctly by thirty-three percent of the students initially,
whereas it was answered correctly by thirty-nine percent of the students
fn the revised module. This Is an improvement, but not the type of im-

provement that would be desired.

Examining the item responses for item 14 in Figure 12 more closely,
it can be 8 ‘en that althougk incorrect options A, B, and © cach received
a large number of responser, item C was selected most often. lLooking
back at the item responses for item 12 (Figure 10) from the previous
year's test, the same is true. Looking at option C, it is s- 'n that the
response is 500 cc's, whereas the correct response is 5,000 cc's. It
would appear that the students are mistakenly assuming that a liter con-

tains 100 cubic centimeters rather than 1,000, It can be assumed that

O
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the students are no. having difficulty with the conversion between milliliter
and liter since this is the performance required in item number 11 where
eighty-one percent of the students are attaining the correct response. The
real difficulty, then, scems to be the conversion from cubic centimeters
to milliliters, An examination of tite teaching-learning unit indicates that
there are numerous opportunitics for the student to practice conversion
within the same system ~- that is, converting centimeters to milliliters,
or converting milliliters to liters, but there is little emphasis given to
converting cublic centimeters to milliliters. Thus, the data has indicated
a potential source of difficulty, and this potential source of difficulty was,
in fact, found in the materials themselves. Future revision should take

this problem into account,

Summa;_x_

The improvement of the educational process is an ongcing activity.
Attempts at improvement can be completely heuristic or can be based upon
student verformance data. The examples presented have shown the data
upon which revisicns of PLAN modules were made and have shown student

performance results on the revised materials.

The data analysis process is not cut and dried, and yet there are some
general rules which can be followed. By first examining summary results
for all items for an objective, it is possible toc delermine whether or not
the general level of performance is acceptable. A mastery type distribu-
tion is desirable. Although the initial exar.ination is made on the summary

of test items, it is possible to know a little about the individual items even
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from this summary. If the summary is good, then no individual item can
be too bad; but if the summary indicates difficulty, it is necessary to look

at the individual items to see where the difficulty is.

After looking at the items summarized for the objective, it is desir-
able to examine individual test item response patterns. Clearly, a uniform
distribution of wrong responses indicates general misconceptions, whereas
a heavy loading on specific wrong responses signals errors in the instruc-
tional material or the test itself. Also, a particular alternative may

clue u wrong response.

Overall, the improvement of instructional units using student perfor-
mance data is in the '"'pre-scientific'' stage. Through continual work in
this area, we hope not only to be able to improve student performance on
specific objectives but also to discover generalizable paradigms for gene-

ral improvement.
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Figure 1
SAMPLE TEACHING-LEARNING UNITS

10-251-4 DICTIONARY SKILLS AND SIMPLE SENTENCES (0,00)

—

Step 2. Objective: GIVEN A GROUP OF SENTENCES IN WHICH THE SAME UNDERLINED WORD
(3353) IS USED WITH A DIFFERENT MEANING IN EACH SENTENCE, WRITE THE DEFINITION
OF THE WORD AS IT IS USED IN EACH SENTENCE.

USE DO
"What's the Word?" Part Il -- Suffixes, (a) Vview the filmstrip.
frum Reading for Meaning, Houghton Mifflin
Company, 1966, filmstrip. (b) List suffixes or word endings

Filmstrip viewer used in the filmstrip.

Example:
(1) -ness (6)
(2) (7)
(3) (8)
(4) (9)
(5) (10) |
Open Highways, Bnok 5, "Think-and-Do (c) Do the exercise on p. 38. Write
Book." just the answers. Check your work in

Open Highways, Book 5, "Think-and-Do The Teacher's Edition.
Book," Teacher's Edition.
AP _

13-315-3 WHEN AND HOW TRANSFORMS, WORD CLASSES, COMPOSITION (0,00)

Step 4. Objective: AFTER READING A SELECTION OF LITERATURE, WRITE AN ORIGINAL
(3912)  CGMPOSITION ABOUT THE PERIOD OF TIME COVERED IN THE SELECTION.

USE D0
The Roberts English Series, Book 6. (a) An author, whose works you will
. read as you continue through school, is

Spoken English to Accompany the Roberts William Shakespeare, who wrote in
English Series, Grade 6, Harcourt, Brace
& World, Inc.. record set England about 1600. Many people

? o ’ consider him the world's greatest poet.

Cn p. 107, there is a little song (

about winter from one of the.plays he
wrote. As you listen to a recording of
this poem on Record 6A, Side One, you
should remember that at the time it

was written, winter was a very difficult
time for h




Figure 2

ORIGINAL TEST QUESTIONS

30-264 MODULE TEST Page 2

Three of the students in Mrs. Bryon's class were doing some experiments.
Experiment I is described in the paragraph below. Read this paragraph
carefully before you answer questions 7 through 11.

EXPERIMENT I

Each of the three students was given a different list of three-digit numbers
and allowed one hour in which to memorize his list. The students practiced
in a quiet area, and when they were finished, took Test I to find out how
many numbers they had memorized. They all took Test I at the same time,
in the same room. Six weeks later, they took Test Il to see how many of
the numbers they had remembered. Each student took Test Il in a different
room. None of the students had been allowed to practice betwecen Test I and
Test I,

Now, answer questions 7 through 11 by using information given in the de-~
scription of E.:periment I, above.
7. The list of numbers memorized by the students was

A, a controlled variable.
B. an uncontrolled variable.

8. The amount of practice time allowed for the students to memorize the
list was

A. a controlled variable.
B. an uncontrolled variable.

9. The time of day when the students took Test I was

A, a controlled variable.
B. an uncontrolled variable.

10. The time between Test I and Test II was

A, a controlled variable.
B. an uncontrolled variable.

11. The noise in the room where the students took Test II was

A. a controlled variable.
B. an uncontrolled sariable.




Figure 3

SUMMARY ACROSS ALL ITEMS OF STUDENT PERFORMANCE DATA
FOR ORIGINAL TEST QUESTIONS

Objective 3102

Number
of "tems
Correct Frequency Percent
0 1.1
1 5 9.3
2 8 14. 8
3 20 27.0
4 11 20.4
5 4 7.4
TOTAL 54 100.0
MEAN 2.69

STANDARD DEVIATIOM 1.39




Figure 4

SUMMARY BY ITEM OF PERCENT OF
STUDENTS RESPONDING CORRECTLY TO
ORIGINAL TEST QUESTIONS

Objective 3102

Percent

of Students
Item Responding
Number Correctly

34
91
50
10 19
11 51
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REVISED TEST QUESTIONS

30-264 MODULE TEST Page 2

Thice of the students in Mrs. Bryon's class were doing two experiments.
The first experiment is described in the paragraph below. Read this para-
graph carefully before you answer questions 7 through 10.

EXPERIMENT I

Each of the three students was given a different list of numbers and allowed
one hour in which to memorize his list. The students practiced in a quiet
area and, when they were finished, took Test I to find out how many numbers
they had memorized. They all took Test I at the same time of day, in the
same room. Six weeks later, they took Test Il to see how many of the num-
bers they had remembered. The students took Test II at the same time but
in different rooms. None of the students had been allowed to practice be-
tween Test [ and Test II,

Now, answer questions 7 through 10 by using information given in the descrip-
tion of Experiment J above.
7. The list of numbers memorized by the students was

A. a controlled variable.
B. an uncontrolled variable.

8. The amount of practice time allowed for the students to memorize the
list was

A. a ccntrolled variable.
B. an uncontrolled variable.

9. The tinie of day when the students took Test [ was

A. a controlled variable.
B. an uncontrolled variable.

10, The time between Test I and Test II was

A. a controlled variable,
B. an uncontrolled variable.
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SUMMARY ACROSS ALL ITEMS OF STUDENT PERFORMANCE DATA

FOR REVISED TEST QUESTIONS

Objective 3102

Number
of Items
Correct Frequency Percent
0 3 2.0
1 12 ; 8.0
2 20 13.3
3 61 40. 7
4 54 36.0
TOTAL 150 100.0
MEAN 3.01

STANDARD DEVIATION .99




Figure 7

SUMMARY BY ITEM OF PERCENT OF
STUDENTS RESPONDING CORRECTLY TO
REVISED TEST QUESTIONS

Q_lgj_gctive 3102

Percent
of Students
Item Responding
Number Correctly
7 48
8 89
9 95

10 80



¥ a ¥

Figure 8

OBJECTIVES FRCM ORIGINAL SCIENCE MODULE

AND REVISED SCIENCE MODULE

Objective from Original Module

6685 Measure the volume of solids and liquids in metric units to

within one milliliter.

Objective from Revised Module

6685 Measure the volume of solids and liquids in metric units to

within one milliliter,

6702 Define each of the prefixes used to indicate different units of
measure in the metric system (Milli, Centi, Deci, and Kilo).
Given a measure of length, volume, or weight in any metric
unit, convert the measure to any other metric unit of length,
volume, or weight.




Figure 9

SUMMARY ACROSS ALL ITEMS OF STUDENT PERFORMANCE DATA

FOR ORIGINAL MODULE

Objective 6685

Numbe1
of Items
Correct Frequency Percent
0 27 4,5
1 139 23.1
2 225 37. 4
3 135 22. 4
4 76 12. 6
TOTAL 602 100.0
MEAN 2.16

STANDARD DEVIATION 1.06




Item
Number

12
13
14
15

Figure 10

SUMMARY BY ITEM OF NUMBER OF STUDENTS

RESPONDING CORRECTLY TO ORIGINAL TEST QUESTIONS

Objective 6685

Percent of

. Options lslt::::x:;ing
A B C D E Omit Correctly
84 107 187 196%* 28 0 33
70 417 219% 161 103 2 36
396% 17 106 83 0 0 66
38 31 487% 45 1 0 81

*Correct response




Figure 11

SUMMARY ACROSS ALL ITEMS OF STUDENT PERFORMANCE DATA
FOR REVISED MODULE

Objective 6685

Number
of ltems
Correct Frequency Percent
0 33 8.4
1 84 21.3
2 167 42. 4
3 110 27.9
TOTAL 294 100.0 _
MEAN 1.90
STANDARD DEVIATION 91
Objective 6702
Number
of Items
Correct Frequency Percent
0 21 5.3
1 41 11.9
2 61 15,5
3 103 26.1
4 162 41.2
TOTAL 394 100. 0
MEAN 2,06

STANDARD DEVIATION 1.21




Item
Number

14
15
16

Item
Number

10
11
12
13

R ek i
R L s 72 SO

Figure 12

SUMMARY BY ITEM OF RESPONSES OF STUDENTS
RESPONDING CORRECTLY TO REVISED TEST QUESTIONS

Objective 6685

Options
A B G D E Omit
64 55 101 154% 17 3
285% 24 33 52
28 30 309* 25 1 |

Objective 6702

Options
A B C D E Omit
19 258% 27 18 71 1
26 23 318% 9 18
9 27 22 307* 29
64 72 243% 13 2

*Correct response

Percent of
Students
Responding
Correctly

39
72
78

Percent of
Students
Responding
Correctly

65
81
78
62



Figure 13

Item 14 -- Revised Test

14. How many cubic centimeters (cc) of water could be contained in a

5 liter contiainer?

A, 5cc

B. 50cc

C. 500 cc
D. 5,000 cc

E. 0.5 cc
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The Developuent of Procedures for the
Individualization of Educational Programns

Project PLAN is an attempt to develop an educstionai system which
will more fully meet the needs of foday's youth. Mcre specifically, PLAN
is an ungraded, computer supported, individualized program of education.
PLAN 18 learner oriented. Content, rate, and instructional materials are
tailored to the individual atudent. Performance iequirements are criterion
referenced and success focused. Tests and materials were developed to
an 80-80 target, f.e., 80X content mastery by 80X of the students, on first
completion of the material. The acronym, PLAN, stands for Progranm for
Learning in Accordance with Needs. As the name of the project implies,
the student's program of studies is the heart of the system. The purpose
of this psper is to review the development of the PLAN procedures for
individualizing these programs.

During the first year of PLAN operation in the schools, because of
the modest scope of instructional ~iterials available (PLAN had been in
operation as a project only six months when school opened and only grades
1, 5 and 9 were involved at that time), student planning was perforce quite
simple. The POS was, in essence, linear. That {s, once a student was
placed in u particulsr reading program or course, all students in that course,
assuming no teacher intervention, were generally recuired to take the same
instructional materials in the same order. 1t was tha teachers' responsibility
to ensure a satisfactory rate of student progress through the materials.
The only POS related service offered through the computer at that time was
test scoring and, upon satisfactory student completion of a lesson, the

assignment of the next lesson in the sequence.

During the second year ot PLAN somewhat more flexibility in curricular
assignment and somewhat better control over content pacing was achieved.
During this period the student and his teacher jointly planned what lessons
the student would take, the order in vhich they would be taken, and the
number to be taken. Teacher-pupil planning of this type took place as soon
as possible after school started and was repeated quatterly throughout the
school year. Of course, whenever a pupil, or his teacher, thought he was




falling behind in his commitment, they could, and frequently did, enter

into renewed planning to arrive at revised agreements that were more realistic
and thus, more ?aychologically binding. A sample of the form used by the
teacher and the pupil in their planning is given in Figure 1.

This procedure was considerably more effective in individualizing stu-
dents' studies than the earlier linear procedure, but it was far from what
was originally envisioned for PLAN. It as clearly unrealistic to expect
the teacher at the beginning of the year to be intimately knowledgeable about
all of the children in her class, their interests and abilities, their general
approaches to learning, their long range goals and aspirations, and the like.

During the third year of operation we vere ready for transition to a
more comprehensive system. We had nine levels of instructional materials
to draw from, we had fairly extensive testing procedures to use, and we had
histories on prior PLAN performance for two-thirds of our students. At this
point we were ready to begin testing procedures wherein the power of the
computer might be used to generate tentatiwe, or recommended, student programs
of study. The general rationale and characteristics of this procedure werve
reported in some detail at APA last year.1 Samples of these early data
suggested POS's are given in Figure 2.

This year, for the first time, all 12 grade levels will be represented
in PLAN. To operate an individualized system such as PLAN, one must have a
relatively large number of lessons which are discretely, and behaviorally,
defined. And each of these must have their own assessment procedures. In
PLAN we have approximately 2,500 teaching-learning units representing 1200
instructional units or modules. Each moiviu has its own criterion test
which is taken immediately upon completion of the module and which must be
mastered before the student proceeds to the next module.

One also needs considerable information about students, thejr interests,
abilities, achievements, and aspirations. This Spring a two-day battery of
tests was administered to every student. This testing included PLAN

1 James A. Dunn, The Accomodation of Individual Differences in the Develop-

ment of Personal Programs of Study. Presented at the 1969 APA Convention. ;
.y
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Achievement Tests for each of the subject matter areas studied by the
student and a Developed Abilities Performance test (patterned after the
Project TALENT tests which measured such developed abilities as vocabu-
lary, reading comprehension, arithmetical reasoning, and the 1ike).
Information on student interests waé also collected at that time. In
addition we also have the student's previous academic history, which has

been accumulated via module tests throughout the student's tenure in PLAN.

Finally, one needs a set of decision rules, i.e. specificatibns and
guldelines, by which the information about students énd materials can be
interconnected to produce meaningful programs of study. This year's specifi-
cations for POS consist of over 200 pages of detailed instructions, charts,
and diagrams; plus an additional 400 pages of detailed tables and module
coding information describing thie characteristics of the 1200 modules in
the PLAN repertoire.

Currently, a PLAN student's program of studies (P0OS) is developed in
the following manner. First, state and local school system requirements
are considered and a check of the student's academic history is made to see
1f he has met those requirements. Then his history is reviewed to ascertain
that he has completed the essential elements of the previous year's work;
that is, a check is made to see if he has thu necessary academic founda-
tions to pursue the work that will be expected of him in the coming year.
Next, the child's achievement test results are considered to see if there
is anything from last year's materfal that needs to be reviewed and what,
if anything, from the coming year's work he may already knov. These procedures
define what might be described as the core content of the student's future
POS.,

These core requirements are then projected across the time remaining
for the student to study that particular area. 1In the early primary grades,
for example, reading programs generally are of three years' duration. Thus,
an entering second grader should normally work to finish his basic reading
instruction in the next two years. It is not essentfal that he do so; it
is eimply a more or less reasonable target. A high school student entering
as a sophomore would have three years to continue his mathematics studies;

unless of course, he indicated he planned to take mathematics a fewer




number of years.

After the basic, or core requirements are identified and distributed
across the balaace of the time expected to be devuted to the study of that
content, attention-is then turned to determining how much of the requisite
material should be taken in the immediately ensuing year. If n is the number
of years remaining to study in an area, then the student is assigned at least
1/n of the requifedvmodules. Typically the core requirements constitute
much less than a year's worth of study, so attention must shift to the
assignment of modules to augment these basic core modules. To do this,
consideration must be given to determining what is a reasonable amount of

work for the student to cover in a year.

This is determined by taking into consideration both the student's
level of developed abilities, as determined by a battery of tests admin-
istered in the Spring, and also the number of modules the student completed
the preceding year.

In the event that a student's quota is not filled by the 1/n requirement
(an almost guaranteed condition), the POS then begins to assign lessons that
are considered highly desirable for the student to take. Thes¢ are lessons
not considered to be absolutely essential for further academic progress
but which are nevertheless considered to be very important, basic, content

for the student to learn.

If upon completion of assignment of these highly desirable lessons
the student's quota for the year is still not filled, the remainder of the
quota is divided evenly between lessons expected to appeal to the special
interests of the student and to the assignment of required modules.
from the next higher level. Assignment of modules of this latter type peraits

some measure of student acceleration without sacrificing curriculum enrichment.

A

After these lessons, or modules, have been selected, attention is then
directed toward making recommendations as to which particular instructional
materials (Teaching-Learning Units) the student should use in the study of
his lessons. The primary factors considered in these recommendations are

reading difficulty level and amount of social involvement required.




Samples of this year's elementary school POS's may be found in

Figures 3 through 8,

In the case of secondary school students, the process is somewhat
more complicated due to the fact that the student's long range educational
and vocational goals must also be considered. Twelve long range goal
clusters, or families, which have been identified empirically from Project
TALENT data are being used in PLAN. An attempt is made to keep student-
parent planning focused on these general goal clusters rather than on
specific occupations. This allows us to keep as flexible as possible

in planning for students.

From what is known from TALENT, and other sources, about job mobility
and the generally poor quality of current student vocational and educa-
tional plarning, PLAN has adopted the philosophy that as many reasonable
options as possible should be kept open to the student for as long as

possible.

The POS is developed to consider not only the long range goal expressed
by the student and/or his parents, but also a seconid '"goal" which is the
result of the best professional judgment that can be made, given the data
available for the student. Thus, at the secondary level, the student's
program of studies aims at providing the student with preparation for at
least two major iong range goal areas. This {s felt to be a very important
characteristic of the secondary level program of studies. 1ts importance
is reflected in data obtained in PLAN last year.

Nearly 2000 PLAN students, and their parents were asked to carefully
consider their long range educational and vocational plans in order that
we might accommodale them fn their suggested programs of study. 82X {ndicated
vocational goals that required a college education, but only 28X indicated
that they had plans to, or expected to, attend college. (See Table 1.) Had
educational planning been carried out, as is usually the case, on the expressed
college-non college expectation of the student (and presumably his parents),
a large number of families and students would no doubt have been very disappointed

at some future point in time.

Similarly, when the expressed vocaticnal goals of students were com-

pared tu the vocational categories for which they had the ability, it




became quite apparent that large numbers of parents and students were
selecting long range vocational goals well below their ability levels.
(See Tables 1 and 2.)

Thies year PLAN includes a rather extensive set of guidance materials
aimed at helping students and their parents become much more realistic in
long range goal formulation and planning.

In summary then, the major components new this year are: 1) greater
flexibility in the sequencing of modules; 2) procedures for reviewing
"egsential" academic content that the student had once mastered but had
apparently forgotten; 3) procedures whereby students might obtain "credit"
for content which test scores indicated they already knew but which they
had not formally studied in PLAN; and 4) procedures whereby students and
parents engage in a series of relatively intensive exercises aimed at
helping them arrive at relatively realistic long range educational and
vocational goals. Thi ' _cter set of procedures provided for students to
become much more knowledgeable abou: the world of work, the world of higher
education, about their own interests and developed abilities, and lastly
about the skills and abilities required of various types of long range
goals.

As one would expect, PLAN POS's will vary considerably in type and
amount of content covered, and in the rate and sequerce in which that
content is covered,

With this approach the concept of a curriculum tends to become
meaningless. Obviously, from an operational point of view, there are
as many different curricula as there are discrete programs of study.
The unit of instruction becomes the individual rather than the class,
and the unit of credit may be defined in terms of content mastery rather
than content exposure (e.g., the Carnegie Unit or the sewester hour).

Finally, with regard to some simple operating characteristics, student
programs of study are run on an IBM Model 50 computer. Over 140,000 units
of core storage are required just to store curriculua information about the

1200 instructional modules ‘n the PLAN system, The remaining 8,000 units ,
..‘
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~ of storage are required for processing. The processing time for each
elementary student's POS (one in each of four subject matter sreas: math,
science, language arts, and social studies) is approximately 10 seconds.
While this seems like a very brief time, and indeed is very economical,

10 secorJis of continuous computer processing on a machine such as the

360-50 represents an extremely large number of decisions for each student.

In conclusion it should be indicated that, regardless of the nature
and dz2gree of planning that has gone on, the teacher is the fingl authority
in the classroom. The teacher uses the recommended POS as he or she sees
fit. She may implement the program of study in its entirety; she may make
minor revisions to it; she may make major revisions to it; or she may even
ignore it completely and develop an alternative program of studies for the
student. Whatever her final course of action, she at least will have had

the best counsel we could offer.




TABLE 1

Student-Parent

tducational Goal

TABLE 2

Data Suggested
LRG Category

College

Non-College

Total

College

Non-College

Total

Student-Parent

Long Range Goal Category
College Non-College Total

538 12 659
28% 6% 34%
1035 22) 1256
54% 12% 66%
1673 342 19156
82% 18%

x2 = 12 with 1 d.f,

Student-Parent

Long Range Goal Category
College Non-Colleg: Total

681 22 903
50% 16% 66X
278 184 462
20% 13% 33%
959 406 1365
70% 29%

x2 = 33.25 with 1 d.f. p< .00
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Stodent Mame _Joln Dee Subject Arca M}hﬂt‘ Contract Date &fﬁm_b':’: CL_L{?éf

To the Studes~t

This contract is a tentative agreement between you and one of your PLAN teachers. [ts purpose is to help you,
your parents, your teacher. and your counselor agree upon plans and decisions made for your future work in one PLAN
class, If you complete this contract and have helped plan 1t, you will have deronstrated at least minimum mastery
cf this subject if you do the following:

1. Complete the mogules listed in your Program of Studies during the time period planned;

2, HMee. the check-points jisted in your Individualized Schedule {n order to complete your Program of Studies
successfully,

3, Me2. ary additional performance requirements 1istes on the back of this page; and

4. Score at satisfactory levels on any Survey Tests you take during the time period planned.

The information on the back of this page should tell what decisfons you have made about the goals you want to
achieve soon in Project PLAN. These goals widl help you manage your learning 2ctivitfes in this class. Therefore,
Kke sure that you give as complete irformation as you can. Complete information §s also needed for computer proces-
sing. bhen you and your teacher have completed your contract, get the necessary signatures below. [ecide with your
teacher whather or not your parents' signature is necessary.

Make sure that you have one copy of a signed contract for each of your PLAN classes, Your teachers might
want to keep a copy of every contract.

. By November 15, 1968, [ plan to have 5 modutes completed fn this subject area. The number will
equal about one-guarter of my year's work,

I 2gree that this is a tentative contract. My teacher and I may have to revise it if my work during the
next few weeks shows that my Program of Studies, Individualized Schedule, or other requirements are
impossible to achieve. [f I find that |1 am miking much more progress than w2 expected, I shall tell my
teacher so that we can decide upon more challenging goals and plan a more ressonable schedute,

,

your signature

) L \ _
e S Qomie  72ng 771ichart Sbe
{Teacner's sTgnathre] arent's signature) (Opticna {Uther required sTgnatures}

am———
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I understand that in order to demonstrate minimum mastery of this subject 1 will need to do the
following:

1. complete the modules belpw with pither a "Complete," 8 "Student Review,” or a "Teacher Certify"
result by this date: /5, 24

ontract completion da

PROGRAM OF STUDIES
Fi11 in the numbers of the modules you plan to complete.

Module number Module numper [rbdule number
43— L4 ._Y3-¢93 5. 43-049
2. 43- €42 4._43 -699 6_—————

2. meet this INDIYIDUALIZED SCHETULE of checkpoirts of my progress. 1f you chose to have checkpoints
after completing each module, or after a group of modules, or after each step, etc.,write this
specific information below. |If you have selected checkpoint dates, write these here also. Make

sure you describe completely the kjnd of schedule ypu and your teacher chose.
. Schedule of checkpoints: . nts  _aft eacle mﬂ‘éL/c. on 14
42““!!‘&9:: dgé(.‘ QY Lo [ed "'ng L8 g 'é:l m.,r_’j i .J[/L#Lsﬁ’_

and )5 fel
Person(s) wlth whom I shall check: Lo Lo

3. meet these other requirements: ‘3, o .-\[/35,- [T ) ad oIt t~ i

4. score at satisfactory levels on any Survey Tests 1 take {n this subfect during this time period.
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060100-02.9 5CHOOL ADOISOX

PROGRAM OF STUDIES AND STUDENT PROGRESS REPORTFOR  CILES JOMN

JEACHER MRS, ETMEL OARKER SUBJECT AREALANGUAGE AATE DOATE 11714/69

S TORS Y

MODT  NAME BN

e )

ABOUT MYSELP
SULLLVAN DOOK 12
SULLIVAN BOOK 1)
SULLIVAN 000K 13
SULLIVAN 000K 1A
SULLIVAN 2008 IV
DAAMATICS

windy, lAllu AND SUNNY DAYS

$YORY WRITS

A VIStY ON PAREA
GEARS ON MEMLOCK
ANIMAL STORIES
AND 10 THINK THA

THANK YOu, MR, OF

PRGASUS

SUBJELY, PREDICA
THUNORR

THE KNEGHT

THE SAD TICEN

SROPER NOUNS, COMMON NOUNS, AND DETERMINERS

SULY's PEANS
SHILLS FARM

THE AOUNDABOUTS
PRONOUNS ANO SUS
WiAS00

[ ]
A
]
$

MOUNTA IN

T b SAW [T ON MULSERRY STREET
(88

TES, AMD NOUNS

SeCaEt
Mi{4}]

N7

06001 8-12-0 SCHOOL ADDIEON

PROGRAM OF STUDIES AND STUDENT PROGRESS REPORT FOR MOORE  THOMAS

TEACHERMAS, ETHMEL BARKZR SUBJECI AREAMATHEXATICS DAYI1/18269

G o o]
ramed

T
MODULE  NAME s J

MATHEMATICS
MATHEMATICS

COMBINMATIONS THROUGK 10

AODITION COMBINATIONS THROUG' EIGMYREN
COMBINATIONS THROUGH EIGHTEER
ADOJTLON AND SURTRACTION

PLACE vALUER

ADDITION REGROUPING
SURTRACTION RESROUPING

MULT [PLICATION
ODD AND EVEN
FRACTIONS

L INEAR MEASURE

ACHIEVEMENT TEST
ACHIEVEMENT TEST
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Fions 3

THE FOLLOVING MODULRS ARE SUGLESTED FOR YOUR JROGAANM ;
OF STUDIES FOR THIS YEAR,
10-0%2-3 POLK TALES
10-053-3 ANIMAL STORIES
10-054-3 FUN HITH LlNGUA‘l
Li-0358-3 SULLIVAN 70K 4(A)
10-033-3 TOPSY=TURYT ANTMALS
11=083-) SULLIVAN BOOK 7(B)
10-101-3 ABOUT MYSELP
12-081-8 SULLIVAN BOOK B(4)
12-052-) SULLIVAN BOOX BIB)

10-102-3 PY FRIENDS
12-033-8 SULLIVAN BOOK ¥{A}
10-103-} PICTURES WITH WORDS
12-0)4=3 SULLIVAN 800K 9¢B)
B1-100 PLAN ACHIEVEMENT TOQY
10-104=8 JINGLES ANO AMYMES )
e L A=083=2 | SULLIVAN BCOK 10(A) . Lo

O e [l MOOAE  NAME e ’{
|
1 10-105-3 TKE 500 MAYS QF BAATHOLOMEW CUBBINS
! 12-036-) SULLIVAN BOOK 10(B)
! 10=106-3 STORY TELLING
$le104 PLAN ACHIEVEMENY TE5Y
. 12=031-) SULLIVAN BOOX 11(A)
' 10-1087-3 DRAMATICS
l 12-058-3 SULLIVAN BOOK 11(B)
' #1-101 PLAN ALHIEYEMENY TE3Y
) 12=039-2 SULLIVAN BOOX 12{A}
: © 12-069-3 SULLIVAN BLOK 12(8)
H ‘101103 A YISIT CN PAPER
1 12=001-3 SULLIYAN BOOX 1314} '
. il=082-3 SULLIVAN BOOX 131B) H
12-063-3 SULLIVAN BODX 141k) X
11=064-3 SULLIVAN 820K 14(B)
B1-102 PLAN ACHIEVEMENY YEST
10=114=3 THANK YOU, MA, BELL
|
)
)
;
! | .
| R

& PAOGRAN OF STUDILS 1024 CONZALEZ MARIA
Q\’P
005  IMMACULATE HEART . LEVEL 2 LANGUAGE ARTS  FiLL 1979
e ST MODULE_ NAME ‘w_-«,' i
YOUR TESY KISU%'! SHOW THAY YOU SHOULD REVE El ;
DRECTIVES OF TxksE MOOULES YHICH YOU cORDLET ; .
; Ty SO AT} PACE SR THSY cANDY BER THER i _
10-030-8 ALPHADEY | {
10-031-2 ALPRADET 2 .
11-054-) SULLTVAN BDOK 3UA)
11-057-) SULLIVAN BOOK 3(0) ‘
11-035-3 SULLLVAN BROK 4(D) {
11-080-8 |  SULI JvaN BOOK 81A)
11-081-3 SULLIVAN DBOOK $10) ‘
11=042-3 SULLIVAN BOOK 81A}
11-063-3 |  JULLIVAN BJOK §iN)
i11=064-3 SULLIVAN B00K T{A)

P ean
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PAOGRAN OF STUDIED

1824 CONZALES MAR'A

003 IMNACULATE WEARY CEVEL B NATHEMATICE
it — MOOMS  NAME v
YOUn TIST AJSURTY SUGCRST THAT YOU KNOV $oma 07 THE
] LM M R TN R g T il
DTUbTEEs APTEN REYIEWING FACH NOBULE CAREPULLYs
CONSIOIR CHALLENGIND 1T,
20-030-) INTRGOUCTION TO BUBTAACTION
‘ 10:080.3 | UsTRacTivor L ibtelt NURBIAS PAON 1-D1GTT NUKDIRS
! 20-0b1-3 INTROOUCTION 10 NUKBER SENTENCES
‘ 20-102-3 | COMBINATIONS TARUUGH 40
101093 ADDITION CONDINATIONS THAQUON 13
20-104-3 |  SUBTRACTION C{MEINATIONS THADY
I 3t I H M W A A AN | TN
THE POLLOWING MODULES AR SUGGEBTED POR YOUR PADGRRH
OF STUDLES FOR THID YEAR,
i 10-939- INTAQDUCT 0K T3 SLATAACTICN
20-640<3 | BUBTAACTION OF 1<DIGIT NUNBERS FAON 14DIGHT MUNBERS
20-001-) INTROOUCTION 1O NUMEAR BENTENCES
20-101<3 | WATWEMATICAL BENTEYCES
' 20-102-3 | COMBINATICNS THADUSH 10
20-100-3 | ADDJTION COMDINATIONS THAOUSH 18
: 20-111-3 | moNiY 3
10-100-3 | GUBTAAETION COBIXATIONS TNAOUSN 1
: 11100 PLAN ACHEEVERENT TgjT
20-109-3 |  ADDITION ANG SUSTRAETION OF Tw0-91617 NUNBIAD
] 10-113-3 VINBAR NEASURE 2
20-108-3 | sLACE VALUR 10 Tunee o16178
201073 | ADDITION WITH RBERDUPENG
20-100-3 | SUBTRACTION W1TH REGAGUPIND
| 20-114-3 | Tine 3
#2-101 PLAN ACHIAVENINT Y201
- 20-110-3 | INTASOUETION 70 MULTIPLICATION
L 22:10222 1 ININODVCYICH 12 EAALTION S
i seras MODULE  NAME Wi
#2102 PLAN ACHIBVERENT 1007
20-10¢-3 | 00D AND BYE
8T 17-011 .
_ TAKD ANy 4 OF THR FOLLOWING 2 MODULES,
; wHiN YOU ARD ARADY TO BEAIN WORK ON THIE $0Y, ASK
i YOUR THACKHER 70 START ST WUNBER 3T=013,
10-119-2 ADDITIEN WITH THASR ADDENDS
| 20-110-3 | KDO AKD SUBTAACY 4-DIGET NUKEEAS WITHOUT AJOROVPING
{
20-192-3 $AB1C ADDITICN AND SUBTRACTION
10-393<3 | DLACE VALUS TO POUR DIOITH ARD §XPANDED NOTATION
]
1
|
* |
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00D IMMALULATE WEAAY LEVEL 1 3TCIM STUDMES
U ___L_ ﬁ,‘.'*{h_ MODULE  1iAME _1;;;3‘1;".&5@
YOUR TEST RESULTS SUGCEST THAT You lnai Ionl oP THE t
O0JECTIVES OF THESE MODULES [N YOUR PROS i
. STUCIES. AFTER REVIEWING EACH MODULE umuuv. i
' ! CONSIDER CHALLENGING (T, i
‘ | so-120-3 CONSTAUCTING BUILOINES ; !
: 40-114-) WHERE NE GEY OUA FOOD .
40-117-) HDW ¥B USE OUR FDOO [ i
) 40-111-3 WHFAE WE GET OUR CLOTH \ ‘
. [
| | { i
' THE FOLLONING MOOULED ARE SUGORSTED FOR YOUR JADGAAN
AT A R AT v
SET  47-008 NEIGWOORWAGD BUILDINGS
TAXE ANY 1 OF THE FOLLOWINO R MODULED
‘ YHER Y0U ARE READY 76 BECIN WORK ON Tnis ST, ASK
; YOUR TEACHER TO START SETY NUMSER 472001, ]
1
‘ 40-110-3 CONSTRUCTING bulLorNgs |
§0-111-3 FACTORIES IN THE NECCHSORKOOD
SET  47-000 NEIGHBOANZOO TYPES
: TAKE ANY 2 OF TH2 FOLAOWING 4 MODULED
WHEN YOU ARE AE&QY TO BEOIN wORK ON Tris 587, AsK
YOUR TEACHER TO START SET NUNBER 47003,
AD=102-3 SHALL=TONN NE1GMBOAWDODS
40-103-3 $1G-CITY NEIGHRORHOODS
40-104=3 SUNURBAN NEIGHBORHOCOS
40-108-3 FARM NEIGRBORKOODS
R SR I .
A ] MODUE  NAME n-l??% ity
AT-004 NEIGHRORMJOD INSTITUTIONS
et q TAKE ANY 3 OF THE FOLLOWING 3 WOOULEER,
WHEN YOU SAE aeADy T5 DEGIN WOAK ON TWIS SET, ASK
‘ YOUR TEACHER TO START SET NUNBER 47-004.
| 40-307-3 $TOAES IN THE NEIGHIOAHOQD
‘ 40-508-2 GUYERNMENT IN THE NESGHBORHDOO
‘ 40-110-3 $CHOOLS SN THME NE1GHSOAMOOO
1
| 24-100 PUAN ACHIEVEMENT TEST
S61  47-00q COMNUNZCATION
o TAKE ANY 2 OF TME FOLLOWING 3 WODULEE,
WHEN YOU ARE READY 7O 2EGIN WOAK ON THIS SETs ASK
YOUR TEACHER TO START SET NUXBER 47-009.
. 40-111-3 COMMUNICATION
! 40-112-3 NASS WEDIA
60-113-3 TV PROGREN
SET  4T<DO8 BASIC NEE(S '
Ll TAKE ALL 3 OF TME FOLLOXING 3 NOOULES.
' WHEN YOU ARE AEADY 1O BEGIN WORK ON THIS SET, ASK
YCUR TEACHER TO STARY SIT NUKBER 47-008.
| 48=118~3 uaeu WE GEY OUR FODD
40-117-3 WE USE DJA FODD
40-110-) VMEAF VE GET OUR CLOTM
0e-101 PLAN ACHEEVEAENT TEIT
40-125-3 GETTING THERE FRON HERE
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PROGAAN OF STUDIEY

1024 CONZALES MARTA

TG ar
W8

[
rety |

' [
47007 NEIGKBORWQCD

40-109°3
4001193
40-124~3

AC-151°)
40-152-)
40-153-3
401773
40-111-3

CNARMCTERISTICS

TAKE GNY 1 OF THE FOLLOWING 3 NDOULE

wHEN YOU ARE READY TO BEGI WORK ON YMII S87, ASK
YOUR TEACMER 72 STAAT SET NUMGER 47-007.

WOV NEIGHBORHDIDS CHANGE
SEOPLE IN THE NEIGHIORHODD
HO4 NEIGHBORADODS SOLVE PROBLEMS

WHAY 15 A CONNUNITIYY

AY OWN COMMUNITY AND 175 RESOURCES
A LOOK AT OTSEA COMPUNITIES

MAP $TUOY-=REGIONS OF THE WORLD
NAP STUDY-<LAND AND WATER
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L =409-3 BRUIVALENY PRACTIONY ~ 3
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10110 PPAOPER PAACTIONS
T AN l!nllvlﬂlll 1187
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| W‘\ PROGAAN OF STUDIES 6937  LAWUA GINA
IA\V¢ |

]
1103 WAP STUDY=~LAND AND watl'

GRoup COMMUNG Y TYPRS
! TAKE ANY 3 OF TNE FOLLOXING & 8L, %,

SET § 4Te01L ARCTIC GOTHUNITIII

003 INXACULATE HEARY LIVEL 4 BoClaL STUBIES RALL G970
ﬁf_iaﬁir* ot MODULE  rasieE I R T I
‘ THE PILLCKIND HODULTS LAD JURSITED EOR YOUR PAQOAMN ‘
: OF $TUDIES FOR THID YaAR, | ‘
, !
! 4de}17e MAP STUDY- sREGIONE OF THP ¥OR\D i
]

YACE ALL 2 OF THE POLLOWING I NoOu
YHEN YO0 ARE REAG: 95 REGIN WaNX ON tuh SET, ASK
YOUR TEACKER 10 START SET NUNBEA 47sd
40}87-3 ARETIC COMMUNITIES 1
C0-190+3 | ARGTIC communITIES B
HT 3 ae012 TAOPICAL dm« POREST COMAUNITIES
ALy 2 OF THE POLLOVING B MODULES, .
NNIN Yo lll AREADY TO BEOD WORK ON THIS ST, ASK
YOUR TEACHER 1D START BT NUNRER 7«03l ‘
YROPICAL RADN ORESY CCNNINITIES ) :
‘ ‘ TASPICAL RAIN POREST CONNJNITIHD 2
SEY 3 474013 NOUNTARN CRAMUNITIES ;
ST 3 ATe6 TAKE ALL 1 OP TAE POLLOYING 2 WOOU f \
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