DOCUMENT RESUME

2D 042 799 T8 000 057

AUTHOR Gorth, Williawm P.; Wightman, Lawrence E.

TITLE CAM Described for State Level Evaluation of Urban
Educetion Projects.

INSTITUTION Massachusetts Univ., Amherst. School of Education.

SPON3 AGENRCY Charles P. Kettering Poundation, Daytou, Ohio.; New
York State Education Dept., Albany. Div. of
Evaluation.

REPORT NO T8=-20

PUB DATE Apr 69

NOTE 62p.

EDRS PRICE * EDRS Price MNP-$0.50 HC~$3.20

DESCRIPTORS *Academic Achievement, Achievement Tests, Sehavioral

Objectives, Comparative Testing, Computer Progranms,
Course Evaluation, Course Objectives, Curriculum
Evaluation, Educational Objectives, Evaluation
Needs, *Evaluvation Techniques, *Measurement
Techniques, Models, Post Testing, Pretesting,
4#Program Evaluation, Research Projects, State
Departments of Education, State Prograus, Test
Construction, *Urban Educetion

IDENTIFIERS CAl, *Comprehsnsive Achievement Monitoring

ABSTRACT

The Couprehensive Achievement Monitoring (CAM) model
for project evaluation is compared with the usual classroom testing
and pretest-posttest approaches. All three techniques are described
and then examined in detajl with respect to their advantages and
limitations. The resources of project CAM in the areas of urban
education and computer softwvare are outlined. Three alternative
methods for implementation of CAM by a state education agency and the
practical considerations in implementation are examined. A
bibliography on CAM is appeniled. (AR)




-
’

-y OO0 OS50

EDO 42799

Project

US DEPARTMENT OF HEALTH, £D
o'”:w“ui‘ . EOUCATION
LOF EOUCATION
:NI! DOCUMENT KIS SEEN REPAODUCED
XACILY AS RECE'VED FROM THE FEASON OA
SRGAMZATION ORIGINALING T POINTS OF
1EW OA OPINICNS $14VED DO NOT NICFS

SARILY REPA SENT OF 1 .14
CATHON POS. YN OR pa, t‘YL oreeof eou

G omprehenaive
A chiuvrement

M onitoring

- s anm

L P

Technical Memorvandua No. ‘iM-21 April 1969

- -

CAM DESCRIBEL FUR STATE LEVEL EVALUATION

OF URBAN EDUCATION PROJECTS

W. P. Gorth, Stanford University
L. E, Wightwman, Unfversity of Massachusetts

Willtan Gorth has been Jdircctor of the CAM project since {is in-
ceprion wo yeaxs ago, and has been reaponsible for the develop-~
nent of the techniques, cvaluation desipns and computer software
to fmplement the proccdures invelved. This paper was prepared
by Lawrence Wightnan Tion natertial supplied by Mr. Gorth,

© e . i eeiae e fm et ——— e+ — e

The writing ol this report was sponsored in part by the Division
of Evaluation, Alan . fobertson, Director, New York State
Education Departwent, Albany, New York,

the research and davelop=ant of Project G\ {s performed pursuant
to a grant from the Charles F, Kettering Fcundation to the princi-
pal fnveatipator, igt . Allen, Dean, School of Education, ihe
University of MHasrachusott~, Amherat, Massachusetts,

Addictional Lnforvaticr ..y be obhtained from:

wWilllam P. Gorth, Piucoter or lawtence Hiphtoan

Project CAl! Profect CAN

School of ldurat Scheol of Yducattion

Stanford Urdiver, ity Mivers{ty of Massachuscett:
Staanford, talifo: . an Armherst, Hassachusetts 0o



Table of Contents

Page
Abstract iv
1, Introduction 1
Present guidelines for evaluation 1
Suggested nodifications for the Guidelines 2
11, Components of CAM 4
Specification of objectives 4
Test items 5
Conatruction of test forms 5
Student test groups 5
Teat Administrations 6
Appended package testa 6
Data analysis and reporting 6
ILI, Usual Classroom Testinp 9
Description 9
Strengths 9
Flexitle weighting 9
Individual student testing 9
Tests related to objectives 10
Linitationa 10
No pretesting 10
No teat of retention 10
No comparison of student achievement over time 10
1v. Project Evaluation 12
Description 12
Linitations 12
Deficient fmmediate post-irstruction testing 12
Teste of retention 12
No comparison of scores 13
Teat Lteme not specific to odjective 13
Inappropriate weighting 13
Test not comprechensive 13
Problems of sarple uttrition 13
Advantages 14
V. Capacity of CAM 15
Advanteges ) 15
Specificity of objectives 15
Test {tems tied tc objectives 15
Hodiffcation of projects 16
Data mote valid 16
Pretest all objectives 16

i1

e e e e e A mn e e e At i Sl S i ettt AR . . Al b s b




(Table of Contents, Continued)

V.

VII.,

viii,

Page

{mmedinte post-instruction tast
Continual measure of retention
Tailored review
Achievement profile
Relative immunity to attrition
Continuous data availadle
Indices of effectiveness
Important Considerations in Use of CAM 25
Good items needed
Staff needes
Sawpling problema
Attrition prodlems
Lew total ecoren
Summavy Comparison of Threce Evaluation Models 27
Comparison of matrices (amount of information)
Quality comparison

Resources of Project CAM kX

Staff 3]
Experience in viban education
Expericnce fn design and analysis

Computer Software 34
Objective baak
Item bank
Data bdank
Test data analysis and reporting
Achievement profiles
Item analysis

Iwplementation 44
Thiee Altermatives 44
1. Project autonony
tI: State specified objectives ard {tems
1I11: State control over all components

Budget and time table

Practical Considerations 52
" Planning CA'f early

Coat of CAl!

¥riting objectives and ftems

Collection of all possible raw data

Chooaing an alteraative

Bidbliography 55
Genarsl S5
CAlt 56

Journal ar-icles
Profassional neetings
Technical aemoranda (M)

Appendix: Project Staff 58

it

17
17
18

20
24
24

25
25
26
26
2b

27
29

56
$?




Abstract

Effective project evaluation muet rest on data which are comparable
from one group or project to another and comparable across time, in order
to measure changes in student performance accurately. Achievenent related
to individual goals of a project or set of projects muat be clearly
observable.

Usual classroom tests are not comparable across classes or over time,
since each test 1o given only once, and only to one group. Usual project
evaluation in urban schools is rendered almost fuvalid in some cases by
high turnover in student population: the test is effectively nothing more
then an immediate post-instruction test on the last few oblectives taught.
In addition, test items are not usually tied closely to stated objectives,
especially when atandardired tests are used., The CAM model of evaluation
overconmes these prodlems by giving comparable tests on all objectives
throughout the course. Computer-bosed analysis and¢ reporting make
possible the handling of data for large projects. OSeveral plans avre

yossible for state-level evaluatior of urban education programs.
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1. Introduction

The purpose of this report is to present an evaluation technique
called Comprehensive Achievement Monitcring (CAM), and conpare it with
two other common types of evaluation. These are usual classroom test-
ing, and pretest-posttest project evaluation. These three cvaluation

modele vill be raelated to the Guidelines for New York State Urban Education

Program, and also, to some suggested additions to the Guidelines.
The CAM model is described in detail, and information and sugpestions
are given to aid in {ts implementation in evaluating urban education

projects,

Present guidelines for evaluation. The Guiuelines for New York State

Urban Education Program l1ist some general goals for the evaluation of

Urban Education programs, but do not specify these goals in sufficient
detail for individual project and program directors to ccllect data use-
ful at the state level. The Guidelines suggest that project evaluation designs
should require:

1) '"data useful for decision-makiug at three levels--project,
district, and state."

2) 'systematic and objective accumulation of informstion (on)
strengths and weaknessea' of each project.

3) data collection "prior to (the project's) inception, during
fta operation, and at its termination."

¢) an "index (or {ndices) of each project's effectiveness."

5) 1information for making "“decisions (on) continuing or modifying

initial projects."

e s e i i b i At s
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It is difficult to obtain an index of effectiveness, to observe an
increase or change in academic achievement, if the measures of achievement
at one time are not dirvectly comparable with the measures of achievement
at another time (the notion of parallel criteria or parallel test measures).
It {e thereforxe desirsble to plan at the inception of 4 project a systematic
pattern of frequent data collection, using simflar and comparable instru-
ments. Tne Guidelines call for information to be gathered throughout a
project, although the cgcotfic types of data, and the actual schedule or
design foxr tha data colleccinn, are not enumcrated in detail. However,
the frequently-used posttest or pretest-posttest designs for project
evaluation do not fulfill the implications of this goal.

Suggested modifications for the Guidelines. 1In order to increase

tha usefulness of information for project and state level decision-making,
evaluation designs should require:

1) common instiuments to eveluate similar projects.

2) eimilar schedules of data collection,

3) results reported in sufficient decail to make judgments about
pacing and sequencing of instructional procedures.

4) feedback of resvlts during the project to improve instruction,

5) a data bank of evaluation results upon which to base long-range
policy decisions.

6) financial Jeta to combine with evaluation data to
begin a cost-effectivenass analysis,

Specific recommendations must be made at the state level to insute

that projects systematically collect information vhich will fulfill the
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requirements of evaluation. The Information should {nclude:

1) estimates of performance rclated to the specific
objectives of the project.

2) systematic and repeated pre-instruction testing
of performance on each objective.

3) 1immediate post-instruction tcsting of performance on
each objective.

4) raetention tosting of performance on each objectiva,

Care must be tahen that the data gathered will allow a continuous.
longitudinal appraisal, and that it will be collected in such a way a3

to keep to a minimum the cffects of attrition.




IT. Components of CAM

CA¥ 18 a procedure for testing achievemenl on every objective of a
course, at frequent tcst administrations throughout the course. At each
test administration, performance on objectives not yet taught is pretested,
performance on objectives just taught is immediately posttested, and
performance on objectives taught earlier in the course is measured for
re*ention. Parallel test forms, comparable in difficulty and content,
are all uvsed at each test administrstion, but each student receives a
particular form only once during the course. Each form typically has
an {tem for each objective, Each item is used on only one test form,

The function of a particulav ftem changes in relation to the time at

which its objective {t taught. Testing may takc place at regular intervals
(a.g., every two weeks) or at the end of certein instructional units.
Computer dased analyses and reports are available within a few days of

data collection,

Specification of objectives. The most fundamental preparatory step

for the use of CAM 18 the specification of the odjectives to be evaluated,
in testable, behavioral terms. Objectives may be categorized according to
rmerous dimensieons, snd possibly organized fntn instructional units.
Written objectives for a variety of closely trelated orojects of courses may
be collated and pooled. .. is then possible to identify and select for
evaluation those objectives which are common to several projects, and those
that are unique to a project. Objectlves are typically relaced to achieve-

ment; however, CAM is equally suited to acasuring changes in attitudes or

5&.
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perceptions. The pool of objectives is called an objective bank, and a
computer program is available to handle the large amount of daca involved.

Test items. The second step toward the use of CAM is the construction
of test items. Every item is tied specifically to a single objective, and
multiple items are constructed for each objective. All ftems, keyed by
objectives, may be stored in a computerized item bank, ready for sampling )
or available for revision.

Constxuction of test forms. The number of test forms, or monitors,

must at least equal the number of test aidministrations planned. Tests are
made parallel in content by using the technique of stratified random
sampling. Forms are also randomly comparable {n dii€iculty. {f an item
analysiy can be run (perhaps on a pretest or an earlier v rsion of the
course) for indices of difficulty and discrimination, the forms may be
rade more exactly comparable in difficulty.

Monitoxs are intendad to bec short tests, perhaps ten to thirty items,
Whether or not a single form covers all objectives for a course i8 a functiuv»
of the proportfon of objectives to ftems-per-form. It may be necessary to
randomly sample \without replacement) the objectives, before doing the same
on the test ftems for each seleccted objective. This technique of sampling
must insure that, across forms, all objectives are cqually represcnted. The
same consideration holds when ftems-per-form exceed the number of obj;cttvcst
in this case, some objectives mey be represcnted by more than onc ftem on
gsome forms,

Student test groups. Students are divided into test aroups in order
to use all test forms at each administration. Test groups ate best con-

structed using random sampling of strata of students based on ability or
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prior achievement in the subject. This assures that each group has a range
of students which gives representativeness to the data for each test form.

It is most desirable, for several reasons, to include every student in
every test administration, and when set up this way, CAM has been found to
be a satisfactory substitute for usual classroom testing., However, it is
possible to use only a cample of the student population, cspecially 1if the
number involved in a project approaches one thousand or more. Many different
sampling designs are possible; some are shown In Figure 20,1, Using the
total student population in one test group is the design for the conventional
project evaluation. Unequal-sized test groups may sometimes be an administra-
tive necessity. |

Test administrations. Test administrations may coincide with the

completion of instructional units, or they may be set at regular intervals
throughout the course. The latter has advantages in terms of ease of
administration, and comparability of results from similar courses taught ~c
different schools,

Appended package tests. It is possible to add a section to any monitor,
and have the results incorporated with the rest of the CAM data. This feature
lends flexibility in that, should a specific diagnostic test seem desirable
at any point, the data can easily be assimilated.

Data analysis and reporting. Output from the computer programs is as

follows:

For iudividual students

After each administration:
1) total score on that and all previous administrations.

2) s graphic prescntation of the above.

3) a right-wrong indication for each item on the monitor, coded
by the objective represented.




TEST POPULATION USED
GROUPS Total Part

Single

Multiple
Equal

Unequal

Fig. TM~-20.1. Some patterns for samp-
ling students. Circle represents student
population., Shaded part represents sample
tested at one sdministration, within whiceh
divieions indicate test groups.




—.8 -
At tha end of the course:

4) average scores, across all monitors taken, on items categorized
by use into three groups~-prastest, immediate post-instruction
and retention of varying lengths of time.

For whole gioup or subgroups (e.g., one classroom; highest and lowest quartiles)

After each administration:

1) percent answered correctly out of all items across all monitors,
for each objective.

Periodically, as desired (e.g., every 3-5 administrations):

2) trend deta, or achievement profiles, for total score and for
each objective.

At the end of the course:

3) same as number 4 under individual students.

4) item analysis (usin;y whole group only), treating each item
in three separate ways, by its three functions--pretest,
immediate post-instruction, and retention measure.

Data are analyzed, and reports printed, by computer:; results are
usually available within a few days of each test administration. Data can
be collapsed in various ways, to be most useful to students, teachers,

project directors, or state evaluators.




III. Usual Classroom Testing

Description

The usual classroom testing situation concludcs the following sequence
of events: first, a set of objectives is specified for a limited instruc-
tional period, usually from one to four weeks; seccond, an instructional
treatment is devised and administered to the students; and lastly, a test
at the close of the instructional pariod is administered to measure the
extent to which the objectives taught during that period have been achieved.

Students' achlevement on material taught during instructional period
one is tested at test administration one. Achievement for period three is
tested at adwministration three, and so on, throughout the cource.

There i{s usually a "'final test' administered at the end of the course,
for which there may be varying amounts of review offered. Sometimes major
tests are administrred at other times during the course, e.g. just before

report cards are issued.

Strengths

Flexible weighting. There 1is great flexibility in the relative

emphasis accorded various objectives during the year. Decisions may be made
at any time; content may be added, dropped or modificd. The testing is
tailored to the content as the coursc progresses.

Individual student testing. Usual classroom testing can yield

diagnostic data on individual student achievement, on the few specific

objectives which have just been taught.

-9 -
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Tests related to objectives. Usual classroom testing may meet the
criterion of close relationship between objectives and test items, when
the achoo) program is defined in behavioral objectives, and the teacher

makes some effort to relate the items directly to the objectives.

Liritations

No pretesting. There is usually no pretest information on students'’
prior achievement on any objective. Teachers uviually assume that student
achievement is due solely to the instruction given them in class. Further-
more, they do not know whether learning one objective has affected under-
standing of another objective. Students may also have experiences in
other courses, or outside of school, either befére or during a course,
which contribute to their understanding of various objectives, whether
or not they have Yeen taught yet,

No test of retention. There is no informaticn on students' retention

of objectives which have been taught carlier in the school year, except

in the event of some gort of major test. At that test administration, the
interval between time of instruction, and time of test-of-retention, is
different for every objective taught, The interval may span almost a

full school year, or be only a week or two. There is seldom any data
attached to such test results about the date of instruction on a given
objective.

No comparison of student achicvement over time. It is very difficult

to compare students' achievement from one pnint in time to another, because
at each test administration, an entirely different test is used; there is
seldom any overlap in content, and the overall dfficulty can vary enormously

from one test to another, The only possible comparison of achievement
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from one time to another nust use a student's raak order in his class.
This still leaves no way to examine changes in a total class's achieve-

ment over time.




IV, Project Evaluation

Description

A frequently used strategy for cvaluvating projects is to administer
an extensive achievement teat at the conclusion of the project. This may
congist of a test, or battery of tests, sometimes composed specifically
for the project, but usually prepared and distributed commercially, e.g.
standardized achievement tests.

There is sometimes a pretest administered before the start of the
project, which is either the same as the posttest, or an alternate

form of it, but presumes to measure the same objectives.

Limitations

Deficient immediate post--instructional testing. In terms of im-
mediate post-instruction achievement, the usual project evaluation
rzasures only the objectives taught at the very end of the project in a
way similar to usual classroom testing (i.e., immediately following the
instructional treatment). This means that project directors do not have
information on the direct effect of instruction immediately after students
have been exposed to it,

Tests of retention. The interval between the tcaching of an objec-

tive, and the end-of-course test, varies for each objective. Such inter-
vals range from a week or two, to a full school year. Therefore, an
estimate of achiev-ment based only on a posttest is an aggregate of
imuediate post-instruction achievement, short-term retention, and long-term

retention. This composite score may be made up of several sitbscores,

- 12 -
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but such subscores still do not indicate much about the time interval since
instruction.
No comparismun of scores. There is no need to discuss comparability
of scores from one time to another if the testing is done at only onc
point in time, Pretest-posttest problems are discussed below under sample
attrition.

Teat items not specific to objective. In posttests which are de-

signed to cover an entire cours¢ at only one administration, there is
great variation in the specificity with which test items have been matched
to the objectives of the course. This problem is especially apparent when

stendardized achicvement tests are used, where general subscores arc roughly

matched with the stated objectives of the project. When only standardized

tests and materials are used in a post-project evaluation, there is a de-
[

finite lack of systematic information about the achievement on specific

objectives in the program.

‘

Inappropriate weighting. In giving one large posttest, especially

a standardized test, the problem of weighting of objectives presents itzglf.
A variety of objectives could be poorly measured while other objectives

are heavily emphasized. It is likely that the intended pattern of em-
phasis in the course will not be reflected in the evaluation instrument,

Test not compreheasive. Not only will there be too little emphasis

on certain objectives, but it is possible rthat some objectives will not
be measured at all. Lack of comprehensiveness in an evaluation technique
is a serious shortcoming.

Problems of sample attrition. All of the above weaknesses in the usunal

project evaluation design are relacively unimportant when compared with the

most serious problem of all: the turuovcr of students, which in urban
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schools is extrcmely high; i.e., it sometimes equals 100% of the enrollment.
Those students who were pretested before the program, and received the early
segments of instruction, are simply not there at the time of the posttest.
Effectively, this reduces the hard data to a posttest on students still
enrolled in the project during the final week, even if a pretest were ad-
ministered. Therefore, the results may represent very little more than/
immediate post-instruction testing on the objectives taught just before
the posttest. Pretest information, if it has been gathered, relates only
to the incoming abilities of a sample of students roughly similar to that
available for posttestirg., The assumption is made that students coming
into the project are similar to those leaving it, but the data cannot be
used statistically in analyzing changes in student achievement, since change
should only be measured for individuval students or identical groups of
students. A pretest-posttest design for evaluating projects does not seem
to be reasonable for the types of programs usually encountered in the Urban

Education Program,

Advautages

In the light of the serious limitations of posttest and pretest-posttest
evaluation designs, it may be ironic to point out onc seeming advantage,
but in the interest of perspective, a single posttest (and perhaps pretest-
posttest) does cost less than a more effective and complete evaluation
gystem such as CAM, There is a minimum of clerical and administrative
work neaded in actually giving the test, and if a commercially available
test 1s used, it may simply be purchased; no staff or time {s needed to
develop a test tailored to the objectives of the project. What little

analysis on results can be done, is relatively easily accomplished.




V. Capacity of CAM

Advantages

This section highlights the comprehensiveness, the precision, and the
timeliness of information available from the CAM model, as contrasted with
the usual classroom testing and project evaluations. It should be empha-
sized that the validity of the estimates of group achievement available
from CAM is comparable with, and in many respects superior to, that of the
more familiar techniques,

Specificity of objectives. Any project, mo matter how it is to be evalu-

ated, can call for a high degree of specificity of objectives; CAM, however,
rigorously prescribes and requires such specificity. It is the base upon
which the detailed testing, analysis and feedback of the program rest.

Specificity of objectives allows similar projects to pool and match
their objectives, What is common to all projects, or tn several, is rcadily
observable, and provides a meaningful, detailed comparison. Objectives
unique to individual projects can pinpoint actual differences concretely and
precisely.

Test items tied to objectives. Each test item is constructed to measure

achievement on a particular objective. Therefore, test data always relate
to definite objectives, rather than aggregates of objectives; this allows
evaluation procedures to be matched with specific goals of the project. In
this respect CAM differs significantly from conventional project evaluations,
where standardized materials are used, which have not been closely tied to

the specific objectives for a project.

- 15 -
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Modification of projects. Conventional project evaluation may provide.

some criteria upon which to base one kind of decision about an existing
project: 'drop it" or "continue it.' These criteria are global rather
than related to specific contributions of the project. Perhaps one of the
wost valuable characteristics of the comprehensive achievement monitoring
model is that it is able to provide information upon which to make specific
recommendations for retaining strong components of a project, and modifying
weak ones. No project is as effective as pngsible, as set up at its incep-
tion; therefore, a far more pertinent decision about it, now possible with
the CAM model, is "drop" or '"continue with these modifications.”

Data more valid. If there is time on a test for one question for an

objective, then estimates of group achievement on that objective will be
more valid if a variety of questions is used across the group, rather than
the single question typical of both classroom tests and project evaluation.
It is important to note that the increased validity and comprehensivencss
calls for no sacrifice in the economy of data collection, since each student
need still answer only one question.

Pretest of all objectives. All objectives are pretested before any

instruction has been given. First, it is important to know whether students
have already acquired information or skills from outside cources, so that the
project need not lose students' interest by covering material that they can
handle already., Secondly, an index of effectiveness must ultinately be an
index related to change in student achievement, attitude or perception. 1In
order to document change, it is necess;ry to have at least two comparable
measurements of the same characteristic, taken at two diffcrent times.

There is reason to continue pretesting on objectives to be taught later
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in the project, because outside learning experiences, or Interaction between
material taught early in the project and that scheduled to be taught later,
may both very reasonably cause changes in performance during the projact.
This may lead to alterations, either in the sequence of instruction, or the
amount of time spent on certain objectives, When the level of achievement
rises on an objective not yet taught, it may be closely related to material
just taught, in which case, instruction in the later-scheduled unit could
be moved up to take pedagogical advantage of the relationship. Another pos-
sibility is that, without changing the sequence, certain instructional units
might be condensed, and the pace of instruction stepped up. A single pre-
course test, will not provide information for making the above decisions.

Immediate post-instruction test. The usual classroom test covers only

material just taught. CAM estimates of group achicecvement on just-taught
objectives are comparable to those available from classroom testing. The
numbers of students usually involved in projects makes it possible to fest
each objective with a substantial variety of items, without lengthening any
one form of the test.

Continual measure of retention., Since obje:tives continue to be tested

after they have been taught, throughout the rest of the course, there is a
continual test of retention. 1Intervals between 'teach" and "test" times are
of varying length, and can be matched for precise analysis. For example, it
would be possible to measure retention spanning approximately six weeks on all
material of a course except what is presented during the last month or so.
Therefore, estimates of achievement can be gystematically made for each of the

instructional units after a specified interval,
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One of the major indices of an effective program in urban education would
be the retention of material learned during the project. This must be
systematically and continucusly measured, and the variable of time-of-retention
must be included in any analyses of data. The usual classroom testing model
does not permnit this typc of analysis because it Joes not provide this type
of data,

Tailored review. Informaticn on retention can have another side benefit:

a possible saving of teaching time, Teachers often sct aside cless time before
major tests for raview. However, 1f it can be shown that students have not
forgotten certain objectives, there is no reason for repeating the instruction,
There are as yet no data to show whether the use of twonitors, containing
questions on previous materials, can actually aid in student retention.

Achievement profile, There are comparable data on achievemeiat for every

test administration. This makes it possible to plot students' achievement
on any given objective (or group of objectives) for the entire course. This
plot, called an achlevement profile, gives a graphic pretientation of the
changes in group achievement throughout the csurse. This achievement pro-
file is a unique characteristic of the information available from the CAM
mode]l and {s very useful in deseribing and reporting results of coutse and
project research.

Figure ™-20,2 presents hypothctical achievement profiles for five ob-
Jectives from a course. Brief commenls below the graph give possible inter-
pretations. It ig obvious that achievement profiles provide a wealth of
information, at whatever point in the coutse they arc drawn. On the pretest
in the toreguing example, all objcctives cxcept number 2 show achievement at
the chance level, or about 202 (five-option auvltiple-choice ftems). Several

declsions cruld have been made after test administration one:
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1) Objective 1 was not learned--reteach it in some other way; 2)
Objective 2 has tested high on both the pratest and test administration l--
it would be safe to skip instruction in this objective. After test admin-
istration 5, two other decisions might have been made: 1) Achievement on
Objective 3 seems to be slipping--review {s needed, preferably soon; 2)
Objective 8 seems closely related to Objective S--perhaps it should be taught
now instead of later.

Other variations of achievement profiles are available. Figure T™-20.3
shows total test scores averaged by quartiles of the class. Other sub-
groupings of students are possible. Any desired subgroupings of students is
possible. Figure 1™-20.4 shows the profiles of four students (total scores)
across the semester. The computer programs are general so that profiles for
any combination of items for any subgroup of students may be obtained.

Relative immunity to attrition. To gauge the effectiveness of a project,

change in student achievement must be documented; teasurement must Le avail-
able for an objective both before and after it is taught, and the measurement
must be on the same students. The usual project evaluation mecasures achieve-
ment, at best, only at the beginning and end of a project. The rate of turn-
over of student population in urban schools is notoriously high. However,
the unique capability of the CAM model allows comparable measures

of achievement at multiple points in time. The shorter the interval between
teats, the greater the likcliksod that students enroiled in thc project

at test administration A, are still enrolled in the project at test administra-
tion B, Much data can de salvaged through this technique, but it is
irrevocably lost when the ususl pattern of project evaluation is followed.

fhie {5 illustrated f{n Table T™-20.1,
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and the two adjscent periods.) Students were divided by their scores at Administration
Intervale were about two weeks long. Administratfons 1 and 16 were pretest and post-
test, which were taken by every student. The othe: adainistrations involved a 30X
saaple of students.
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TABLE TM-20.1
Evaluation Cost Analysis:
Attrition of Hypotehtical Student Sample
as Related to Percent of Evaluation Data Retained

Enrollment
Group
Entering
After * beg. nid end mid end
September November January April June
1000 800 700 600 400
September 200 175 150 100
November 125 110 70
January 140 90
April 340
Percent of Data Usahle
Evaluation
Design
For Period Percent
Pretest-Posttest September-Junc 40
CAM September-Novenber 80
November~January 88
January-April 86
April-June 66
1 CAM AVERAGE 80

*First figure in each row represents entering students: subsequent cigures
in that row represent students in that group atill in school, for whom
are useful,

- 23 -
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Continuous data available, Duta are available from every test admin-

istration. It is possible to look at group achievement on a single objective,
groups of objectives, or total content of a course, though this last is
generally less useful, Data can be summarized in a variety of ways, through
the use of gelected computer programs now available. Desired data are
alwvays avaflable within a few days for decision-making; it is not necessary
to wait weeks or months for meaningful analyseoc. Many evaluation systems
are not able to analyze and report results with sufficient speed and organ-
ization to make the information most useful to its recipients, Analyses
can be tailor-made for project directors or state evaluators.

One economic advantage of periodic fcedback is that a project need
not continue to its end to discover, after all funds are spent, that the goals
of the project have not been accomplished. Modifications can be made in the
program if student performancae does not move in the expected direction.

Indices of effectiveness. Onec of the most pressing problems in the

relative evaluation of projects is comparability of data from one project to
another. Such a measure might be called &n index of effectiveness.

For decision-making at the state level, where several similar projects
may be competing for continued support, courses must be compared on whether
students achieve the behavioral objectives which they have in common. Since
common objectives, and matching test items, can be selucted from a large
pool, data from several projects can be compared with precision. 1t is
important to note that ftems (or objectives) that are diffcrent from one
project to the next may have diffcrent levels of difffculty, and therefore
comparison of projects using scores on these items may be diitorted.

Project CAM has a program that calculates for individual students, by
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objectiva, scores for items which were pretest items, items which were
immediate posttest, and for items which were retention measures (sce Table
T™¥-20.8; for move technical data sec TM-6, T™-11, TM¢-12)., If monitors

were either wholly or largely the same for several projeccts, it would be
relatively easy to compare projects on these measures. Additional measures
of effectiveness might fnclude analyses of group learning curves, or morc
formal trend analysis or time serics rciression. These measures could be
applied tc achievement data, attitudinal data, attendance data and/or social
(process) data.

One further step in analyzing effectiven2ss of projects, once a measure
of effectiveness is established, would be to analyze effcctiveness in re-
lation to financial information on each project. Rudimentary cost-benefit
analyses would shuw which projects having comparable objectives were most
effective per dollar. This would seem to be the ultimate purpose of project

evaluation.

Important Considerations in Use of CAH

GCood ftems needed. The development of an item pool for CAM takes som:

special skills and considerable staff time. As in all large evaluation
projects, items nust be of high quality; with CAH, there must .lso be more
items., Ideally, an ftem analysis should be run, to fnsure that all wonftor
forms are of equal difficulty. In the absence of such an analysis (and
there often 1s not time or opportunitv for it before starting a program).
it 18 doudbly important that the staff assigned to ftem construction be
skilled and experfenced. Forms will be randomly equivalent in diffilculty.
Staff needs. In addition to thc fnitial construction of testc items,

other components of CAM also nced th2 attentioa of highly sxilled sgpff
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members. Items must be selected for cach specific project; monitor forms
must be carefully devised with proper sampling procedures; there may be
student sampling procedures to accomplish; interpretation of test data
must be done ccrrectly; analyses and summaries call for certain technical
skill,

In addition to academi-. and technical staff nceds, there is some cler-
ical work involved in kecping track of monitor forms, students, administra-
tions, and tvesults.

zampling problems. When it hes been decided, for reasons of economy,
to sarple the student population rather than tes’ everyone at eveiy adminis-
tration, certain problems can arise.

Students are accustomed to feedback from most tests they take; they may
become indifferent to a series of tests which seem sporadic and yield no
reinforcement. Alsn, a student may be resistant to taking & test if he
knows that some of his friends are not.

When CAi4 is set up to test comprehensively (every student on every
cbjective at every administration) it has been found to be an adequate
substitute for classroom testing. Obviously, if students are being sampled,
classrocm tests for diagnosing individual student achievement must be given
in tandem with the monitors.

Attrition prob.ems. There 18 no way to solve completely the problems
of student sample attrition., Achicvement on specific objectives will show
up, but if there is a rapid turnover in the student population, total scores
may rise very little. Some of the information about transfer of learning
from one nbjective to another may also be distorted.

low total scores. Total scores for a project must be interpreted care-

fully. If scores are low, several factors may be at work. Attrition prodblems
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can account for 'learning and forgetting' achievement profiles. Anothar
problem may be the oversll difficulty of items, which of course are not modi-
fied during the year. Careful analysis can obviate these difficulties;

it is important that incorrect interpretation not be the cause of unfavor-

able comparison to other projects.

Sumnary Comparison of Three Evaluation Hodels

The amount and quality of information available from the three models
of evaluation described above will serve to summari.e the characteristics of
each.

Comparison of matrices (amount of information). CAM yields more infor-

mation than either the usual classroom testing or convencional project eval-
uvation. The pattern of data resulting from each model may be fitted into a
matrix, in which the rows indicate all the objectives or instructional units

of the course, and the columns represent the possible test aduinistrations
during the entire project. A cell of the matrix which is filled in, represents
an estimate of achievement for that objective or unit, at that test adminis-
tration.

The usual classroom testing pattern i{s illustrated in Table TM-20.2. The
diagonal 1ine of X's represents the seriecs of separate tests on each
instructional unit, each given at separate administrations. The column of
X's at the last administration indicates a final test, presumably covering
all the units of the course.

Table ™-20.3 f1llustrates graphically the lack of information available
from the usual pretest-posttest project evaluation. This fllustration makes
the assumption, not necessarily well-founded, that a single test does in fact

provide information about every instructional unit.



TABLE TM-20.2

Usual Classroom Testing: Estimates of Achicvements
Available for a Group of Students by Unit and
Test Administration

Time
_nit 1 2 3 i pRr
1 X X
2 X X
3 X X
4 X X
' X X
. X

TABLE TM-20.3

Pretest-Posttest Project Evaluation: Estimates of
Achievement Available for a Group of Students
hy Unit and Test Administration.

. Tinme
Unit 1_ 2 3 4 cos T
1 X X
2 X X
3 X X
4 X X
. X X
Y X X
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It is readily apparent in Table TH-20.4 that CAM makes available
data on group achievement for all of the objectives specified for e course,
at each time of testing. This comprehensivencss of the data provides
the necessary information for the varicty of purposes discussed earlier in
this section. It is easy to sec how CAM contrasts with the other models of
testing, where 1nfofmation'io generally available either on a few of the
objectives, or as s composite score for all objectives, at a single time.

Quality comparison., Table TH-20.5 displays seven types of information,

and estimatas their quality as provided by ecach of the three models,

Conventional project evaluation is fair to poor on all of the dimensicns
described. These shortcomings are inherent i{n the use of single tests at
one, or perhaps two, points in time. A single test long enough to provide
detailed information about student performanco on a large number of objectives
is fatiguing and therefore less valid than short tests. One long test
excludes systematic pretest, immediate poat-instruction, and detailed reten-
tion information. Attrition takes a heavy toll of a pretest sample, Feedback
is limited to a post-mortem on the project's strengths and weaknessas.

{lsual clessroom testing provides for the measurcment of performance
specific objectives on an immediate post-instruction basis. By repeated test-
ing, the effects of attrition may be minimized. 1If usual classroom testing
data were collected across similar projects after similar objectives had
been taught, extensive information would be available for comparing projects.
However, an accurate comparison of projects nust also include pretcst and
retention {information. The former is used to adjust for incoming aptitude
and achievement differences in students, and the latter for long-term ratention,

or payoff of the project. Neither of these ia specifically available from




TABLE T1i~20.4

Comprehensive Achievement Monitoring Evaluation:
Estimates of Achievement Availebtle for a Group
of Students by Unit and Test Administration

Time
Unit 1 2 3 4
1 C C C C c
2 C C C C C
) C C C c C
4 C C C C C
. C C C C C
U C C C C C
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TABLE TM-20.5

Quality of Information
Available from Three Evaluation Models

Model _
Usual Usual Comprehensive
Information classroom project Achievement
‘ testing evaluation lHonitoring
Pretest of * * *ok X
objectives
Evaluation Akk k% *R%
specific to
objectives
Immediate post- kkk *k *kk
instruction
testing
Evaluation of * k& Kk
retention of
objectives
Comparability * * k¥
across time
Achievement hkkx
profiles
Continuous L3 * kkkk
feedback
Immunity to kA k * hhkk

sarple attrition

NOTE: Quality of information rated as excellent (****), pood (**%*),
fair (**), poor (*), and not available (blank).

- 31 ~
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classroom testing., Feedback occurs frequently during the project, but
provides information about only one instructional unit at a time,

Comprehensive Achievement Moaitoring provides information for projecct
or statc evaluation comparable, or superior, to the other evaluation models.
Its superiority lies in the areas of particular importance to project evalua-
tion: systematic pretests and measures of retention of objectives. Attrition
which can easily invalidate the results of an evaluation of urban education
programs, 1s accommodated in an automatic way. Feedback can be provided
continuously and comprehensively (as called for in the Guidelines) so that

the prujects can be critiqued and adjustments made before their end.

PR
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V1. Resources of Project CAM

Staff

Project CAM has been involved in a varicty of courses and grade levels:
in the process, a staff has been assembled with a valuable range of skills
in using CAM procedures.

Experience in urban education. Several CAM staff members have initi-

ated, or worked with, educational projects for the disadvahtaged. They
have worked with Headstart programs, occupational guidance in a ghetto, a
"drop-out prevention" project, and individualized instruction in inner
city high schools funded with Title I monies. The combination of project
activities in another context, and participation in CAf, has allowed these
staff members to develop an expertise well-suited to urban education evalu-
ation.

Perhaps the most difficult aspect of evaluating urban education
projects lies in establishing rapport with project teachers and students,
They must be approached by competent and sensitive evaluators; and the
validity of the data collected can be seriously compromised by indiffercnce
or lack of understanding on the part of teachers or students. The ideal
situation would be to have a few highly trained, skillful and sympathetic
evaluators, who could go into schools involved in a project. They could
explain the evaluation system, work out specific problems that ..dght
arise, and train one or several local staff members to administer the

monitors correctly.
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Experience in design and analysis. Fvery project has characteristics

which are unique to it: objectives, pacing or sequencing of instruction,
class organization of students, etc. Fach of the courses using CAM las
had a different structure: teachecrs singly or in tcams: traditional,
individually paced, or individually prescribed instruction. Using the
basic CAM design, a specific evaluation design was devcloped to suit each
course. Statistical analyses were performed to provide each teacher with
the maximum amount of information concerning the special features of his
course. Members of the CAl staff have demonstrated their flexibility
in accommodating variations in course (or project) requirements.

Table TM-20.6 shows the range of courses for which CAM has been used,
or is presently being planned. Table TM-20.7 gives some detail for courses

where CAM 1is 1in current use.

Computer Software

In order to be most useful to project directors and statc level deci-
cion makers, the steps of an evaluation must be accurate, flexible and timely.
CAM procedures are capable of such accuracy and speed, because of the devel-
opment of related computer software, i.e., computer programs, to handle the

large amount of data involved. A summary of available programs follows.

Objective bank. This program stores the text of objectives, and alloys
them to he revised. Objectives may be categorized in a variety of dimensions
and may be retrieved through any category. The program will print lists of
objectives.,

Item bank. Items are coded by their objectives 'nd/or other indicators:
they can be stored (with correct answer keyed), ecdited, selected at random

within objectives, and printed in sets to produce randomly parallel test




TABLE Ti(-20.6

Subject and Grade Levels for which CAM i3 Operational or Planned

Grade level

Subject
Pre-high Post- high
school 9 10 11 12
Science P 0 G P 0
Mathematiecs P 0 0 o 0 (4]
English 0
History P 0 0O 0
Vocational P P P P (0]
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forms. CAM procedures may call for 800 items to be distributed across
40 test forms, for one of numerous r¢lated projects; the computer program
can accomodate many thousands of items, belonging to any number of
objectives. More information on the item bank program.is available in

Technical Memorandum 14, and in Gorth and Grayson (1969).

Data bank. This is a "tape building' program: i,e., it continually
adds information in the correct place on one tape, which is the data storage
vehicle, The program inputs, edits, collates and systcmatically stores
information on each student, and the instruction on each objective; in
addition, for every monitor of the se¢t, each item 1s noted with its correct
answer, and categorized in up to fifteen dimensions (e.g., Bloom's taxonomy,

‘ 1956), one of which is the obje:tive to which the item is tied. Data on
each student include:

1) his name anq‘available background information, personal and academic.

2) the sequence of t¥sts he is assigned, which is independent of
other students' sequences.

3) the date he completes instruction on each objective.

4) at each administration, the date, test form and specific responses
he gave.

It is evident that no data are lost, and thc format of this program
allows flexibility: instruction may be individually paced and/or prescribed
if desired, and students may be individually scheduled for testing. For

more information, see Technical Memorandum 7.
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Test data analysis and reporting. As soon as test data are put into

the data bank, they are available for analysis, along with all the previously
stored data. This program, therefore, calls on the data bank for its raw
material. Reporting includes: 1) group achievement on each objective

over time; 2) total test score for the current and all previous administra-
tions, for individual students: 3) right-wrong information on each item,
keyed by objective, taken by an individual_student of thaE administration,
Figurcs ™-20.5, IM-20.6, and TM-20.7 show sample outputs of this program.

Achievement profiles. This program provides a detallced analysis of

performance, for 1) groups of students, e.g., group achievement on a single
objective, or 2) groups of items, c.g., trend in total score for each
student, or 3) combinations of 1) and 2). It is a graphic presentation of
achievement across time. Sample output can be found in Figure TM-20.8,

and more information is available in Technical Memorandum 12, and Gorth,

Grayson and Stroud (1969).

Item analysis. Not every student receives every i.-1 after the

corresponding objective has been taught, and theye is no cne test score
which can provide a valid criterion against which to measure the diffi-
culty of a given item; therefore, the usual procedures for obtaining
difficulty and discrimination indices are not applicable to CAM data. A new

procedure was developed (Technical Memorandum 6; Lindeman, Gorth, and Allen,

in press) which allows three separate trcatments of cach ites, by its
function: pretest, immediate post-instruction or measure of retention.

Implementation by a computer program is discussed in Technical Memoran-

dum 11. Sample output is abstracted in Tables T™-20.8 and Ti-20.9,

—— —
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REPORY FOR NMATHEMATICS --- KATLUA HIGH SCHOOL

TREND CRITERIA=

NANME

AOK] MICHAEL
BANKS KIRK
BARRA RCOERTA

- BEST LYNNCA
BOHOWI TZ KATHLEEN
BRANFAY JCHN
BREHM GAIL
BROWN CARCGLE
BUDD NANCY
BUNDY BCANIE
BURKE CAIRETY
BURNETY CAVID
BURNETT PEGGY
BUTCHART CAVID
BUTLER STEVEN
CHANG LABAN
CHINA NYRCN
COSTA LINCA
CUSTER JACK
CUSTER KITTEE
OLCOSTA LAVERNE
COMD STEVEN
DOZIER COUG
FONG JEANETTE
GAUEN NANCY
GOYA BRLCE
GRAFA4 MARC ANTONY
FAMILL MARICN
JANSEN NDEBRA
HARWELL CAROL

. HEEKIN RCBERT

" HOLMES 0AVID

Figure TM-20.6.

students' total scores for administration 10 and all previous administra-
tions.
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ACHICYENENT PRUFILES FOR HS420 -~~ AVIRAGUS BY MONTYOR PERIOD

SG6 4. STUDENTS IN HS420 WHO ANSWERED 11 TO 15 Q(eSTIONS ON PRETVEST (N=28)
AND
QG 6+ PERFORMANCE OBJECTIVES FROM UNIT FIVE INCLUDED IN PROFILES

PERCENT
CORRECT

8
96
94
92
30
H8
R&
84
¥
a0
78
16
T4
12
L]
68
b6
6h
&2
60
58
50
54
%2
50
48
46
4%
42
40
38
36
34
a2z
10
e

26
24
22
20

Figure TH-20,8. Semple
computer output avatladle
when desired: profile for
gtaup (or subgroup) achieve-~
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TABLE TH-20.8

Item Analysis: <Jriterion Scores by Time

Intervals (days measured from completion

of instruction). Appropriate items col-
lapsed across intervals.

YT, .,

— Interval
Student -150 / ~15 0/ 60 61 / 15C
(Pre-) {Fost) (Retention)
18 03 38 59
63 01 60 60
79 14 82 84
109 0? 27 42
TABLE T™M-20.9
Item Ainalysis: Difficulty Indices
by Time Intervals (days measured from
completion of instruction). Appropriate
students collapsed acroass fntervals.
Interval —
Itenm -150 / =15 0/ 60 61 / 150
(Pre) (Post) - (Retention)
Difficulty
33 07 .65 94
51 W12 .67 .56
119 .09 .32 .69
174 .09 .29 .16
. Discrinination
33 “62 0&8 "-1’0
Sl ".15 1‘3 072
119 -.12 83 A8
176 006 ol‘ ‘013
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VviI. Implementation

Three Altornatives

CAM would prove valuable as one major form of evaluation of urban edu-
cation projects, However, there could be cbnstderable variation fin the
extent to which the etate department (or oéher agency) provides expertise
and assistance in evaluation. The degree of involvement of an agency
externel to a project i{s, in general, positively related to the quality
and generalizability of the data collectad. It would specifically affect
cowparability meesure of effectiveness between projects concerned with
the same objectives. Three alternatives ara suggested beluw (see Table
TH-20.9) for allocating authority for the varicus ateps in the CAM procedure.

Handbook. Central to any plan to implement CAM would be the preparation
of a handbook. This would provide a detailed lescription of the CAM

procedure and its specific application to urban education projects. An exanmple

of thie type of handbook is the é;;ggément and Evalutation--Title J-~ESEA,
vhich vas developed by the New York gtate Education Department.,

1. Profject gggggg!i. With the aid of the handbook, a project
director could design a CAY mon{toring procedure for his project, including
objectives, actual teat items, ..d rnonftoring schedule. This preparation
could be required as part of ne proposal, or defore funds ware released,
and would be critfqued at *' ~ State level, Individual projects would be
responsible for the collec! on and analysis c{ data, and the reporting of

cesulte.

& -
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TABLE TM-20.10

Alternatives for State Level Control
of Components of CAM Evalution

Alternative
Component 1 4 4 I
Cam handbook X b4 X
Objectives X X
Instrumants X X
Design X
Collecting data X
Analysis of data X
Reporting X
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One benefit of such intimate involvement with the evaluation is the
increased likelihood that project directors would correct weaknesses as
they became apparent. Decisions about pacing and sequencing would rest on
the working knowledge gair:d from defining objecctives and evaluation
instrument, and from following a systematic procedure during the year.

A potentially serious limitation of this altcrnative is the varfation
acroes projects in the quality and uniformity of instrurcents, and in the
quality and uniformity of collection and anlysis of the data.

Il: State specified objectives and itews. A State level agency would

be responsible not only for the handbook, but for clearly articulating the
objectives and associated items for a pruject or series of related nrojects.
This would probably involve the use of a computerizel ften bank, to facili-
tate the distribution of the ftems in the form of a set of CAM nwonitors.
Since this process takes skilled staff and time, materials would be developed
gradually; for the most pay-off, projects affecting the largest number of
students would be chosen first.

Possible advantages of alternative il over I include the probability
that cbjectives will be better clarified end ftems more valid. Also,
uniformity of items from project to project for evaluating similar objectives
allows clearer conmparisons of project success in achieving cbjectives.

Part of the salkdity and comparability of informatic., is a function of
the reliability and uniformity of the design. data collection, analysis,
and reporting., Siace thete clements are left in the hands of the fndividual
project's parsonnel, a pelative conmparison of projects is less valid. It
et be noted, howaver, that validity of data collection is very tuch a
function of the training and carefulness of the person actually adeinistering

the monitors, given a good evaluation design.




III. State control over all comnonents. Alternative 111 calls for a

conprehensive evaluation to be made of each project, with administrative
responsibility separate from the project. The evaluation agency would pre-
pare and operate all major componunts of the evaluation, and would continu-
ously report results to hoth the project and the State Education Department.
Specifically, the agency would write a CA' handbook, assist the projcct in
articulating its objectives, develop items, specify the desipn, collect and
analyze data, and report results.

The rcsources needed for the evaluation agency would be developed
gradually over a one-and-a-half to a five-year period, depending orn the
level of financial support. The development would bepin with a sample of
projects with high priorities e.g. reading for non-English speaking
astudents. Many of the resources developed for the reading evaluation
(e.g. staff, computef programs, data collection techniques) would be
directly usable with othr projects. OUnly additional objectives, items,

and staff would then need to be developed.

Budget and Timetable

Table TH-20.11 presents some approximate costs for the three alternatives
presented above. Since Alternative 1Il1 encompasses the first two alternattves,
the table preaents the costs cumulatively., The estinates are ftemfzed, to
make it possible to adjust them to mote probable rates within the Education
Department. It should be noted that these costs arc based on ten monitor
adninistrations in fifteen projects of the same type.

For a one-year project, it §ight be feasible to think in terms of
five monitor administrations: one each quarter and one at the beginning of

the year. However, it would be much more di{fficvit to correct the plan of a




TABLE Tii-20.11

Cost Estimates for Fifteen Projects of Same Type

Estimate Proccdure

Alternative
Category Itemization Cost
I Hundbook $ 15 000,° !
2 writers, 2 mouths $ 5 000.
secretary, 3 months 2 nN00.
printing, 10 000 cps. 5 000.
Overhead
11 Objectives and Items 40 000,%*°
2 wk, wkshp. exons. 5 000,
2 people/proi. € $400, 12 ooo.:
1 administrator, 3 mos. 5 000.
2 curric. consult,, 2 mos. 2 %00.b
3 curric. consult., 2 wks. 1 500.b
2 gecretaries, 3 mos. 3 000.°
overhead, duplicating,
telephone, etc.,
Computer based teat forms 10 000.
keypunching;, 2 {tems/5 min. @
$4./hr.: 160 hrs. for
4000 {tems® 800,8»b
computer time (development, b
print monitors on mimeo) 2 060.
sampling programmer 1 000.8
itom-bank programmer 2 500.2
running technician 1 200.b
Evaluation design 3 000.b
$200./project
(Each additional projcct of same fype) Q 000.)d
(Projects of another type; per project) (5 200.)

-‘8-



(Table TH-20.11, Continued)

111 Revise and further develop cdnputer
programs for data bank,
analysis, and reporting 25 000.8
computer time; 1/2 hrs./da.;
5 da./wk.; 12 wks.
(30 hre. @ $300.) 10 000.
two programmers for 12 wks. 8 000,
Data collection and anlysis 40 000.b
15 projects; 1 test/4 wks.
= ) test/proj./day
1 data collector - full time 12 000.
Training (1 mo.) - Trainer
Other expenses 1 500.
Punch data (e.g. Digitek)
500 Sa/pro}./10 tests @ 5¢ 4 000.
Analysis & reportingi
15 min./proj./testing
@ $300. /hr. 10 500,
Reports to projects 300,
matling §1./testing
handling $1./testing
State analysis of data
1/2 da./test/proj.=75 uays
8 §50. 3 750,
Supmary —
I Hendbook $ 15 000,
11 Project autonosy 70 009,
Handbook $ 15 000.
Objectives and {tems 40 000,
Tést forus 10 000.
Evaluation desipgn 3 000,
111 Stata control over all comporents 135 000.
Alternative II $ 70 000,
Cosputer programs 25 000,
Collection and Analysis 40 000,

Notet Custs for alternatives are cumulative (see Summary).
Totals are rouwr, figures, not exact susmations.

one time coste

tassatlng costs

1 items In common, 200 uniqua items for each project.

depends somevhat on number of projects fin the type

O

-‘9-
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course if half a semester were allowed to go by without feedback. The chief
advantage of the use of CAM for state level evaluation is the data that are
fed back to the projects for their own adjustment of strategy before the
course is over. The cost estimates reflect this philosophy.

Table Ti{~20,12 presents the tightest practical schedule for executing
each component of CAM. The following points must be held in mind whiile
interprating the timetable.

1) The handbook is scheduled here to be completed beforae the construc~
tion of objectives and items. However, this is rot necessary; state department
personnel have many resources for constructing a curriculum in behavioral
terms, and writing valid items for measuring specific odbjectives. The hand-
book should be completed in time to aid the writers of incoming proposals.
It 18 obviously more important for those who may construct curricu.a and
‘tests without the direct ouparvision of the state department (Alternativa I).

2) Time allotted for each task minimum, and assumes fulltime,
efficient attention; each task is scheduled at the latest posssible time
it could be done, Needlese to say, it is advisable to leave extra time
for unforeseen delays. Time allowances must aleo be adjusted if the
personnel involved are working on other assignments simultaneaously. Some
tasks may be completed sooner if more personnel are avajilable.

3) The timetable is related only to the tasks which need to be com-
pleted before actually starting to use CAM; it is independent of who douvs
the work; 1.e., it {s not directly related to the Alternatives sugpested
above. However, it is Inevitable that coordinating the efforts of more

people on more levels will take more tima.
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Practical Considerations

Planoning CAM early. To be rost effective, €A must he planned vhen

a course is planned, in fact, CA' fs {nsepoarable from the content and
structure of a course. ‘Time far prenaration funds, and staff must he
intepral parts of the cvaluation planned in o prorosal. 1Tt vould bhe advisable
to require such a plan as part of vvery orovesal, hether nr pot it was Lo
be modified later with the help of State cousultanes,

Cost of CA“. If a small exnenditure on evaluation doesn't vield
reliable data, it is very expensive evaluation. 1f five to ten nercent
of project funds were allotted to uell-desipned evaluation, it could allovw
total cdollars spent in educatjion to have substantinlly more impact. There
are two major observations to make about the cost of €', 1) If the State
were to coordinate personnel from similar nrojects for objective and item
writing, the additional cost for CA! would represent a fraction of the
funds already allocated to traditional evaluiation. 2) The basic vteparation
for CA {s the writing of objectives {n clear, testable, behavioral term:,
and constructinp ftems to measurc specific objectives obkviousiv, just
preparing to use C\'' will vastly lrprove the auality of a ovroject, aquite
apart from actual data collection or renorting results. It ie questionatle
whether this expense should be charred to "evaluation," or to 'cutriculur
construction.,” 1If thc curriculur has been voll snccified, then setting un
a CA'? evaluation procedure iz relatively easv., ‘Yhen the henefits of feed-
back to both students and teachers are considered. the “cost of evaluation -
is samall indeed.

Uriting objectivey and itemu. Jhe joh of smnceifvine o cutriculum e

a course or ptroject In behavioral) terms, and uritines qu stions o measure




- 53 -

those objectives, is substantial., One atratepy would be for a team of
teachers and curriculum specialists to work torcther to define the objectives
of the project. Staff from similar projects could develon a bank of objec-
tives and {tems, and 8 set of tests could then be tailored to a specific
project by stratified savpling. A feasible way to expedite this whole
process is to hold a workshop for several weecks during the summer, with
curriculum people and/or directors of similar projects prouped togeather.

This plan could be considered a desirable modification to Alternative I

and has been included in the budget for Alternative 1I,

Collection of all possible raw data. The ideal use of CAM would be

to monitor all students at each administration, and to do this often, at
least every tiro weeks. This would provide the maximum amount of data:

it would be directly useful to the project (CA' imposes more than averape
structurc on data collection; therefote the data are morec valuable);
teachers would find it a sati{sfactory substituta for their own test pro-
grazs, and it could be sppropriately summarized for state-level collation
with data from similar projects.

Choosing an alternative. The three plans for fmplementation of CA'
each have particular merit. However, from the point of view of pure evalua-
tion at the state level, Alternative IIl has the rost validity built in.
Ultimately, the cost for state evaluation of state-funded projects is a
natter of vhich pocket the money comes out of, rather than from whon,

No one alternative need be selected on a statewide dbasis, however.
The chofce could be a natter of excellence of desipn for evaluation f{n a
proposol.'an critiqued by the state; or project directors mipht express

a prefetence: or certain tynes of projects msy be better suited to one
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Plan than snotl.er. The most important consideration is that the evaluaticn
procedure should serve the project locally as feedback on which to base

"real time" decisions, and also serve the state-level nceds in project

evaluation.
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