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A PROGRESS REFORT ON THE DEVELOFMEWT OF A "CURRICULUM
HIERARCHY FCR THE EVALUATION OF COURSE KNOWLEDGE," THE
"CHECK" TECHNIQUE, IS FRESENTED. TH{E TECHNIQUE TS BASED UFON
A MODEL WHICH INITIALLY NECESSITATES TRANSLATING THE LEARNING
PROCESSES AND CBJECTIVES INTO EASILY IDENTIFIABLE BEHAVIORAL
RESFONSES. THE PROCESS OF TRANSLATING VAGUE COURSE GOALS INTO
PRECISE BEHAVIORAL ONES 7S DESCRIBED. AFTER BEHAVIORAL CGOALS
HAVE BEEN TRANSLATED, THEY CAN BE ANALYZED INTO A SEQUENCE OF
PREREQUISITE BEHAVICRS BY TASK ANALYSIS. THIS SEQUENCE OF
PREREQUISITE BEHAVIORS 1S THEN USED AS A FRAME OF REFERENCE
FOR THE DEVELOFMENT OF CONTENT VALID TEST ITEMS. IN THE FINAL
PHASE, NOT DESCRIBED IN THIS REFORT, CONTENT VALID TEST DATA
CAN BE ANAI.YZED, AND RESULTS CAN BE USED FOR FINFOINT
LOCATION OF COURSE STRENGTHS AND WEAKNESSES. A SAMFLE CHECK
TEST FOR DATA FROCESSING -~ KEY FUNCHING IS INCLUDED. (FS)
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The present method of evaluation has been entitled and will hereafter
= be referred to as the ''CHECK' Technique. The letters of this title summarize
8 the basic methodology of this technique: The development of a "'Curriculum
Hierarchy for the Evaluation of Course Knowledge.'

! In the first progress report, it was indicated that we had abstracted
all the sub-tasks included in the Data Processing: Key Punch training course.
Subsequent to this abstraction, these sub-tasks have been reworded to clari-
fy their operational definitions., This rewording has utilized the list of
operational terms included in Appendix C of the previous progress report.

Once these sub-tasks were satisfactorily operationally defined, a final
course objective which encompassed these sub-tasks was determined. This
enabled us then to determine the specific sub-task. interrelationships,

The most efficient method of determining these interrelationships is a task
analysis which begins with the final course objective and ends with the most
basic sub-tasks. That is, the hierarchy is developed from top-toebottom
However, since this method demands more knowledge of course content than the
investigators possess, (and a limited budget makes the ''buying' of experts
impossible) a simpler bottonm~tg~topdevelopment of the hierarchy was utilized.
Thus, we began with the most basic sub-tasks a student needs to perform in
order to begin progressing toward the final course objective. These most
basic sub-tasks form the base of the hierarchy. They are as follows:

The student can "ldentify A Key Punch And Describe its Function."
The student can '""ldentify A Punch Card."
The student can '"Identify An Original Source Document,'

Once the base of the hierarchy was identified, we constructed the re-
mainder of it by continually asking the following question:

'"What is the next higher-level sub-task a student needs to perform )
in order to progress toward the final course objective?"

Using this question in this way, the hierarchical interrelationships among
the sub-tasks were soon apparent,

Our next step involved the schematic presentation of these sub-task
interrelationships. Several rough drafts of these interrelationships were
considered. Problems in the schematic presentation of these interrelation=- -
ships centered around our initial inability to present a clear, and at the
same time conceptually sound, picture of the sub-task interrelationships.
The hierarchy appearing in the Appendix (see p. 22 of the appended manual)
is the final outcome of these efforts.

Once the hierarchy was developed, our next step consisted of generating
content valid test items. These items were considered to be ''test sit-
uations' specifically designed to elicit the sub-task behaviors inciuded
within the hierarchy, Each test item measures a different sub-task behavior.
An attempt was made, whenever possible, to develop paper and pencil! items
rather than performance items which would require special equipment. For
example, consider the following hierarchical sub-task:

The student can ''ldentify The Names of Specific Parts of A Key Punch," )
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There are two alternative types of test items which appropriately measure
this behavior, That is, a student might be asked to point to specific
parts of an actual Key Punch, or he might be presented with pictures of a
Key Punch in which each of the Key Punch parts are numbered. He might then
be required to match the part numbers with the names of the parts. In all
instances, these latter paper~and-pencil test items were chosen whenevey
they could validly be used to measuie sub-task behaviors. Of course, some
of the sub-tasks, by their very nature, prevented their measurement by any
method other than the use of actual Key Punch equipment. Sub-tasks which
required actual equipment for their measurement were more frequencly en-
countered at higher hierarchical levels., Appropriate performance test items
were designed to measure these sub-task behaviors.

Once all test iitems had been generated and refined, we found that
several of the paper-and-pencil test items required such materials as
pictures of Key Punch equipment, original source documents, and Punching
and Verification Instructions. Thus, it was decided that a test kit which
included these materials would be required for each student,

The constructicon of a model test kit containing all these necessary
materials was a tedious process. Specific difficulties were encountered
in our attempts to secure pictures of a Key Punch which were appropriate for
our test items. After a series of contacts with International Business
Machines (1BM), they generously sent us the proper pictures.

The sequence of test items within the test also required some con-
sideration. That is, we wanted the sequence of items within the test to
reflect accurately the increasing sub~task levels within the behavioral
hierarchy. At the same time, however, the items could be grouped in other
ways in order to facilitate smooth test administration. Our solution to
this problem was a compromise, That is, some greupings were made to
facilitate smooth administration, but we attempted to retain the item se-
quence as an accurate reflection of the sub=-task levels.within the behav-
ioral hierarchy. A copy of the test is presented in the Appendix.

In the near future, both the completed test kit and copies of the
behavioral hierarchy will be forwarded to Mr, William Bux, the teacher of
the Key Punch training course at Princeton High School, His evaluation of
the hierarchy and the model test will be discussed, and if necessary,
appropriate revicsions will be undertaken.

Concomitant with the development of the Key Punch hierarchy and its
related test, we have written a majority of the chapters to be included in
the manual which is the major goal of this project. This manual will convey
both a conceptual model of the present technique of evaluation, and an
actual description of the steps that one must perform when applying this
technique to a specific course of study. It will include practical ex~
amples from the evaluation that we are presently undertaking. The purpose
of these examples wiil be to clarify the practical application of this
technique. We presently have one more chapter to revise before this
manual is ready to be critiqued by our consultant,

As a second application of the present technique, we have chosen to
evaluate a section of a cocurse in Agri-Business which is taught at New
Brunswick High School and at Oakcrest High School. This course section
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focuses on the recording of sales for a wholesale business and is here
labelled ""Agri=-Business: Recordkeeping.! The sub-tagksincluded in this
section have been abstracted and reworded in operational terms. The final
course objective which encompasses these sub-tasks has also been determined
and operationally defined. The sub-task interrelationships were then
determined, again using the same technique that was utilized in the develop-
ment of the Data Processing: Key Punching behavioral hierarchy. That is,
we began with the most bagic sub~tasks a student needs to know in order to
begin progressing toward the final course objective. Again, we realized that
a top-tObottom approach is more efficient, but we felt more secure, due to
our knowledge limitations, usipg a bottom-to=topdevelopment of the hierarchy.
These sub=tasks were:

: The student can''ldentify A Purchase Order,’
The student can''ldentify A Sales Order,"
The student can''ldentify a Sales lnvoice."
The student can''ldentify a Sales Journal."
The student can''ldentify a Cash Receipts Journal."
The student can''ldentify a Sales Returns and Allowances Journal."
The student can''identify a Credit Memo."
We then continually asked the question:

'"What is the next higher-level sub-task a student needs to perform
in order to progress toward the final course objective?"

The answers to this question enabled us to determine the interrelationships
among the sub-tasks. Once these interrelationships were determined, their
sch.matic presentation was considered. After several rough drafts, we
considered as satisfactory a behavioral hierarchy. (This hierarchy is
being prepared for printing and will appear in the next progress report.)

We have already begun to generate test items designed to measure the
sub-tasks in this behavioral hierarchy. As a next step, these test items
will be refined and included in a complete test similar in form to the test
developed for the Data Processing: Key Punching training course.

The total scope of this project includes the following:

(1) Develop a behavioral hierarchy and content valid test for
Data Processing: Key Punching;

(2) Develop a behavioral hierarchy and content valid test for Agri-
Business: Recordkeeping;

(3) Administer both tests to students in reievant programs for
evaluation purposes;

(4) bevelop a manual of the CHECK technique;

(5) Present the CHEGYX technique to a variety of program adminis=-
trators and State Department of Education officials in a
workshop.

Thus far we have:

(1) Developed a behavioral hierarchy and a content valid test for
Data Processing: Key Punching.

(2) Developed a behavioral hierarchy for Agri-Business: Record-
keeping.

(3) Developed a first draft of a manual of the CHECK technique.

-3 -




Our immediate plans include:

(1) Further refinement of our Date Processing: Key Punching training
course test kit and hierarchy based on consultive advice,

(2) A further revision of our manual based on consultive advice.
(3) A development of a test kit for Agri-Business: Recordkeeping.

Our future plans include:

(1) Administration of both tests in relevant programs for evaluation
purposes.

(2) The presentation of the CHECK technique during a workshop
tentatively scheduled for June,
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! EROSE VEST PO BAVA PROLESOINGs UEV PUNELIEG

j 0, Take Pleture | out of your tost kit. Clrels hie Yetter balow whieh is tho
| - sams as the letter above the Hov Punch In i ploture,

8 [ e o

1 2

] b

g ¢

§ 2, Lirete zhe Jeiter In Tront oF tha corrscy aaswar. Thes mjor fenctlion of a
3 ey Punch is tos

4

; 8. Sert original sourco docwients into thelr proper ordar,

4 b Pragare Finol veporty for monaasmenl pursdses.

i co Convard dota to $00 cerds for futuvo processing.

Ik

4 d. Varify the correciness of origlnel scures desumsnts,

3. Takw 6 punch card suz of your toss ks, Print your nave o the upper lefge
hand evrpar of the sunch oard, Thom toke your poncll] and male HHs®? in the
2y 5, 8, 10, 11, end 12 punching pesizions In coluwn Flva,

4 b, Baing vhe sone punch cavd thst you just maorked, write 8 “9 and the nine
4 adge end & 12" ap che (nalve odga, Write these mumbors st tha oxtremo
y rioht edge of the czrd. Lo swre o put the pench csid you bove just used

z ba:sk Ixto tie tase %it.

g 8., Slirela che letger nent o tho caveeel sasweEs. A nunber of enlumne which
: ceateln & specifle wyne of Inferastlen (such ns the date) s properiy
3 turnadt a3

‘ a0 Puzehlng posicion.

b, Flald,

1

9 oy, Arao.

f &, nin.

5 B, Yake Pletoras 2 o8 5 out of your fast ki, Nocica that the parts in
1 tha Sletures arz munborad. Wrlite below tho aumkars (a3 sheun In the
4 sleturas) of2

: 8.  Awy tweo Functlens! Control Kays

bo fay Gus Fascticral Control Swiiches . .
- 6. Ony wso Speclal Punching Heys _ i

1

: d, Any wo Sperstive Pores

Ve

« ATREE, LYK KN

la

\F:

ib, 3ib

11k

ittb

ile




% - 7o Conglinue ¢o wsg Plocturcs & and 3. YWrlte the nusber of the part shown
x in ghe plcture in iths bLlanl spoce below nenxt to the name of the part. Blis
} ' oo A _ e DATK SPACE WEY
. s FEED R

L CERD BOPPER s P (22 zoNE)

e READING GOARD s IPALE BAR

wssorarmms DUE s PUTO FEED

Y %k e, HAIE LINE SWITCH

e, PROGRANM 48307 s SULURN  IRDICATOR

o RESDING STATION o BREp

s SRIP (18 mons) e 2

- 4 {10 zoma)

— SARD STACKER ey, VLT PER

comms TRIRT e PROCRAN CONTROL LEVER

e, RES ceorens PUTD SREP

. PuNCHING STATION o, RUTO DYP

I
PAFullToxt Provided by ERIC

ERIC
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8. Contlinee to use Pletuves 2 and 3, HWrite the nuabey of dhe part shaoun
n the plagurs in the blank space below nent to the functlon of the peri. Iva

_ Pernits mursric punching in a Flold prograemed for alphabatic punching,

Gausas the mochime ©o baszk spaca.

SCRERI Dl

The araa that holds orlginal source documants and acty like a desk.

CRRTRLTLUT A

Where the curds are regd,
_ Used to monually duplicate infornatlion from one card into snsthar.
_ Causas cards o skip & requlred aumber of columns,

L

_ Ynara ghe czrds ave actuelly punched.

e @ 19 zone punth,
Parmits alshaketlic punching tn & flald programmed for numeric punching.
The 128 zome or ¥ puach,
_Places cards in the gunshing and veading stations so they asy bs

punched or read. s
Parmits the printing of each coluwn as It de putiched, 3

 The lover wsed £o place the maching undar progromued contvel,

. The 13 sone or & puiwiio

ATRMCATRTID

e

_ Feeds cerds, vaglsters cards, and stacks cards.
__ Yhere the cards are stecked and Finally rewoved from the machine. i

Tha switch wsad o turn on the mashing.

T LNV

Unlosks the maching,

e, 72> T

i o Used to manually punch spocial characters.

=%

#hare you would Jook to Find cur tha next column aumbsr to bo punched.

NN LRI L

_. Parmits ausematic sitipping and duplicating when the wachine is prograwaed.

et KRR

o Emsbles cards ¢o gove past the punching end resding stations into the
stachar,
__ Fernlts sutomatic feeding of cards from the hopper.

e SR RO

Whare the cards are inltially loaded lato the machlns.
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G, Givele the jetoar noup to ths corvact onsvwer, As the size of & field in
an eriginal scurce decumont insreases, the slxz of its corresponding punch
card vigld: Ivb
b, (ncraasos,
b, Duszreazes.
¢, Remalins the samy.
d, Bacreasas, than lneyassss,

10. Circle the lettor nexi o the corvect answar. Yhich of the followlag peres
controls the STAR WHEELS? Ve

3, ALPH REY,

b. REG KEY.

¢, PHOGRAR CONTRBL LEVER,
doﬂ PR.ONT BIVER,

ii. Circle the letter nent ¢o the corrset answar. The molor function of a
progran card is:

8, Vo conetrol avtomatically certain Key Punch operations.
Bb. Vo verify origing) source dosunent ITnformation,
. &, To place taformation In a specifle crder,

d. To propare 25d priat fiazl repores.
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§2. Frem the follawing 1i8g of osoratlens, select orly the omes that you must
perforn when prepering & Boy Punch for cparation. Than put the oporations :
in the order thot veu must gevform them by wrliting & sumber bafors each :
enzratlion to indicste when it should be parformad. Urite the number '3 :
bafore the first oneration, ths mumber Y2 before tha sscond, end so on.

}« Oparaticms not requivad should be left blank, via,Vila v
| —— Doprass the MULT PUNCH KEY.
? __ Depress the REL KEY.

i, Chzels o seo that & blank card 15 on the PROGRAM DRUN.
o, Prass tho FEED UEY twice.

e, BVEgn the cards properly and sgquere them,

o Visca the pressure plate agalust the cards In tha HOPPER.
e, Placo the cards in the HOPPER.

. Fan the covds,

e, Chachk tha cantrol wiring of the ALPH REY.

Chack o sao that the STAR WHEELS ars doun.

Turn on the WAIN LINE SWITEH, ;

Choele o sce thet the PROSRAN CONTRGL LEVER ls pushed in. ]

13, Write the missinag cumbar ta the blank spree, & dote field composed of ,
six digles which hegias In Columm 2 wil) ond In Colem o vib

1 M. Clrcle the lotters aext to the enevetleons that con be performed
1 eutomat ezl ly by a ey Punch under programred control, Viec

&8, Raport writing.
g Lo Yeriflicotion.
? c. Bupllecation.
d. Placing in alphabetic shife,
e. Sequencing. E
f. Placing in mumeric shift,
g. Skipplag a §lsld,

h. Corracting errors,

PAFulToxt Provided by ERIC
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15, Print the names of the opsrations that con be auvrenntically performmd
by a Uey Punch under programeed comirsl fn the gpaces below under
NGPERATION ', e the hlank spacs under FIRST LOLUME, write the symbol
you would punch Into the Flrst columm of the programmed fleld. (o the
bizak spooe under AEMAYKDER, write the symbol you would punch Into the

reralndar of tha progremmed ¢lald, Vilb
OPERATEON o FIRST conbmd  REMAINBER

16, For this fcem you will meed a Key Punch ev ey Punch Vysewritar,

Takz aon uvnused punch card out of vour test kit., Write a "2 In the - ¥
upper lefe-hand corner of ikis card., Thea baglmiing az column ene,
punch the following numbers into the punch card withour skipping any

coluwmns. ;
Vo 3045, 7» 20 &,y e 69480 8o 30 55 75 94 2y 4, 6, 8, ' villa .

Be sure to put the punich gard you have juse use back into the test ;

b:«" v

Vel Lo

i7- Tontiruwn oo use a Yoy Muprch oo Rey Punch “ypewriter. Take 20 unused
punch card out of your tast kit. Write a "3 o the uvpper righte ¥
fiand corvasy of thls card. Then boglantng at Column 5, punch tha |
foltoulng tetters and numbers tuto the punch o without skipping any 1Xe
ol uams .

P, u, G, 0, 8, 3,8, 7, E,F, G, H,2, 8,6,8, 0,9,8,0L,18,5,7,9,

Bry Wy WUy 1 g mp Hp By, B, Uy R, $, T, ¥, 3,5, 7,0, V,W, X, %, 2. 1
Bz suvre to put the punch card you bave just used back into the test kit. 3
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21, Taks the PAVACLL SUMMARY med o biank PUNCHING AHD VERIFICATION (MSTRUCTIONS
form cut of your test kit. Using the infarmation in the PAYROLL SUMMARY:
Complete the PUNCMING AND VERIFECATION EMSTRUCTIONS form. That is, ¥b
FITY in the PUNCHING AKD VERIFLCATION INSTRULTIONS so that It bocomes
2 2 compiate plan for punching tho PAYROLL SUMMARY., Adllow 15 columns
for tha Emplovea nama fleld., Bagln 9t Column One, snd okip & column
batween each Fiald. Write the words YPAVROLL SUMMARY® at the top of
tha PUNCHING AND GERIFICATION (NSTRUCTIONS form that vou have just
completeds in the spece marcked YSOURCE.™ P2 sure teo put your compieiad
PUNCHING AND VERIFICATION form back iata the tast kie,

s
j22. Plate @ chack mark bofora sach cperstion that must be used in removing
: 2 Program Card from a Progrem Brum. Then number these necessdry oper-
azions o indicate the order In which they are done, Write the aumber
"t before the flirst operation, the sumber 2" bafora the secund, and
so on, Operaticns that are not nacessary sheuid ba left blenk. Ko

Press the BACK SPACE KEY.

Continue turding tha CLAMPING STREIP HANDLE toward your left ,
hand as far as it will go. :

Remove the PARGRAM CARD from the PROGRAN BRUM.

|

Turn on the AN LINE SHITCH,

Turn the PROGRAK CORTAROL LEVER to the right.

Hold the PROGRAY DRI In your left hand with the CLAMPING STRIP
HAWDLE o the right.

LIFt the PROGRAN DRUYM from the SPUIDLE,
Torn the CLAEPING STRIP HANDLE teward your 1oft hond & turn,

fan the cards and place thom in the HOPPER,
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23. Place a check mark beforz each operatlen that must be wsad in mounting
a program Card on @ Program Drum. Then number those necessary oporotions
to Indicate the order In which they arc dune, Wrize the aumber ¥i%
before the first oparation, tha auwber " pefore the sscond, and SO on,
Bparations that are gpt nsesssary should be loft blank. fa
Prass the MALT PUNCH KEY.
“u,uﬁqén the PROGRAM CONTROL LEVER to tho left.
¢ K

Hold the PROGRAM GRUM in your lefe hand,

ve the CLAMPING STRIP MMDLE % distanca to the right.
Jinsert tha 80th Coluwn under the suooth edga of the CLAMPINGE STRIP,

Ll

Wrap the PROGRAM CARD tightly aveurd the PROSREM DRUN untii Col.§
is aligned and slipped under the toothed edge of the CLAHPING STRIP,

Turn on the AUTO SKIP / AUTO DUP SWITCH.

Move the CLANPING STRIP HAMDLE to the extrame right.

Ramove the cards from the STACKER,

Check the ALIGNMENT CRECK HOLES to make sura that the cord i3
flush with the meiel. edoe dnder the CLAHPING STRIP,

tnseft the PROGRAM DRUM Tnco tha machlns.

!

. \
2b, Print In your cen words the mein ressen for munching ead proviag the i
first card In a series bsfore placing o %8y Puneh under programmed conirol.

o Bty
Y
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ih. Piawe o uwober bofove ozeh ef ¢hs foljowisg sieps to lndicate thair
corvract order., Write cho aumber V1Y bofore the first cperation, Xtia

the aumber 29 before the sacond, and 30 on, fo not Tesve any blonk,
e nich o PROGRAK CARD,
———ruach and prove the first card s @ saries.
et 0CH the sacond card in a series.
——tiount the PROGRAN CARD on the PROGRAH BRI,
e Turn on the AUTD SKIR/AUTD BUP SULTCH.

Continue an Hey Punch,

26. For this ltam and the two following you witd ased a ey Punch. (You may
fog wse a Kay Punch Typowriior « oftan called o Simulotor.) fTahe three Xb
unused punch cards out of your test kit. Funch these cards using the
lnformatton glvan in the following Grliginai Source Document.

Y i et R e B e e

QUANTITY PESCRIFTION JEEH NUMBER UNIT PRICE
215 Cofieo 20356 7
5% frangs Sodo 6530 .03
: . 62 Soup Hix 473 .36
: Bagin the GUANTITV field In Column 5, the DESCRIFTION figid in Column 310, i
4 the [TEH NUMBER Flcld la Column 30, and the UNEY PRICE Tield In Colwmn &8 )
: . Be sure ta put the punch eards you have just used back into tha test kic. :

Continus on the loy Punch,

4 Toke PUHCAING AND VERIFICATION TRSTRUCTIONS HD.2 and an unused punch card
1 gut of your zest kit. Puneh a Program Card from thase FUNCRING AND

cRIFICATION RSTRUCTIONE, 8o sure to put the Program CRrd back Into the o
tost klt, y

e
i
.

s i
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28, Take the WILZ0N COWPANY form ond soveral unused punch eards gut of
vy tast kit., Use the Information in thie form (o complete the

foilowing steps:

. Plen a PROGRAN CARD by Fiiling in o blank PURNCHING AND YERHFILATIOHN
BMBTRUCTIONS Forwm, |

2. Punch a PROGRAKM CARD.
3, Hount this PROGRAM CARD on thy PRUGRAY DRUM,

Punch the Infermation From tha WILIAN COMPARY form inio punch

b
cards while tho Msy Punch i3 undar progrommsd control.

Ba sure to put your cosplated PUNCHEHG AND VERIFICATION INSTRUCTIONS,
PROGRAY CARD, AND PUNCH CARDS back into the test kit,
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FORWARD

The purpose of a pilot program is to determine whether a
particular course of study will lead to increased knowledge and/or
skills for those exposed to the program. If those exposed show
significant gains as a result of the program, then it can be incorp~
orated into the overall curriculum on a permanent basis. The pilot
program serves the function of enabling one to test the efficacy of
an approach without making a fuil-scale committemnt to a specific
program. Thus, administrative changes and overall costs can be saved
if the program, when administered on a pilot basis, appears to be
of limited usefulness.

The purpose of a pilot program is defeated if it is not adequate~-
ly evaluated., If a program is established on a test basis, it does
not serve as a test unless some sort of evaluation procedure is ap-
plied to the program. That is, the results or outcome of a pilot

program must be evaluated in terms of specifiable criteria before

one can confiently recommend its permanent inclusion in the curriculum.

Thus, evaluation must be an integral part of a pilot program,
In designing the program, evaluation needs to be designed in., It
should not come as an afterthought to an already existing program
but as~a basic part of the program itself. individuals and groups
who design and run pilot programs must be further sensitized to the
necessity of evaluation. In addition, it would be useful if a format
or model for evaluation were to be available to program developers
so that they could refer to it while designing their programs, Suéh
a model would need to be general enough so that it would apply to
a wide diversity of programs. At the same time, it must be specific
encugh so that it applies to individual programs of particular content.

This is an attempt at such a model.




I oy~

RSN s

e e e e e e n e rene e pmrrm s s s 1 e T R T L G AT SR TR e TWANS

The basic problem, of course, is what should such a general,
all purpose Evaluation Model be like. Obviously, it must be more
than just a ciedo which says: Evaluate. It must describe the form the
program must take so that it lends itself to adequate evaluation pro-
cedures and it must describe the steps to be taken in such evaluation.
It must outline both the reasons for evaluation and the means of evalu-
ation. Finally, the Evaluation Model must itself be evaluated.

There are many ongoing pilot programs in vocational-technical ed-
ucation in most of the states, primarily stimulated (and of course
funded) by the Vocational Education Act oF 1963. New Jersey, as an ex-
ampie has ongoing programs costing over five million dollars (half
federal and half state funds). Many of these programs will not be
adequately evaluated as a result of limited resources in this area.
Consequently, the pilot programs may not serve their purpose unless
adequate techniques of evaluation are forthcoming.

Existing techniques of evaluation are lacking in precision. Many
of them are highly subjective, consisting of raters armed with rating
scales, check lists, and/or anecdotal records who desceiid upon a school
to determine the adequacy of its offerings. Obviously, the accuracy of
thece techniques if weakened by unknown interactions among the person-
alities and frames of raference of the raters, the dimensions included
in the rating scales and check lists, the selective perceptions of the
raters in completing anecdotal records, and their limited observations
of the ongoing programs, the dynamics of which they experience in only
a very limited sampiing. One judge might give a rating of ''Exceilent,'
a second judge '‘Satisfactory,' and a third judge '""Poor.!" To average

these ratings is to overlook certain assumptions of measurement, while

to consider them separately gives little information.
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Other techniques of evaluation are more quantitative and thus ob-

—

., jective, but they frequently quantify variables which are only super=
ficially or perhaps completely unrelated to the efficacy of pilot
programs. Such variables might include the physical facilities of the

school , the number of students enrolled in a course, or the years of

education and experience of an instructor.
Achievement tests also are frequently encountered in evaluation.

While the potential of these tests, if constructed and used properly,

T —— -

is promising, they are frequently globally interpreted to discriminate
among students for purposes of assigning grades. A better interpretat-

ion would include an item analysis to point up areas of subject difficulty.
This would be for the purpose of course improvement rather than for

student grading.

By far, the most rational method of course evaluation is to measure
the effect it has upon a student's behavior at some future date.
Frequently, years after students have completed their formal schooling
and have entered the occupational world, they are measured on the follow-
ing types of variables:

Ease of obtaining employment

Length of time on the job

Promotions

Potential for advancement

Job security

Job satisfaction

Job success
| Once these variables are adequately defined and individuals can be

measured along their dimensions, attempts are made to determine the de-

o
gree of relationship existing between these criteria and previous formal

.- training. For example, if ''success' in a vocational area can be agreed

upon and objectively measured, and if it can be demonstrated by exper-

PE——

imental methods that a specific course produces this desired ""success,'




then this provides strong support for the permanent inclusion of this
* course in the school'!s curriculum.

Follow-up evaluational techniques of this type encounter a number
of procedural difficulties, First, the criterion needs to be adequate=~
ly defined and quantified which is no small undertaking. Second,

" experimental methods requiring random placements of students into school
proarams must be used, which is not feasible within public school syst-
ems. And finally, several years need to pass beyond graduation before }

these techniques may be applied. When the decision about whether to

continue a pilot program must be made immediately upon completion of the | )

school year, a follow-up approach of this type is unrealistic.

Thus, it would seem that an ideal technique of evaluation would be
one which is quantifiable, able to pinpoint the strenghts and weaknesses
of a course, able to compare one course with another, and which can be :
appropriately applied immediately at the completion of a course rather
than at some future date. The technique of evaluation presented herein
incorporates these four positive characteristics., It is based upon a

model which initially necessitates the translation of learning process-

es and objectives into easily identifiable behévioral responses.




CHAPTER ONE

OVERVIEW

Achievement tests for course evaluation

Achievement tests are typically used to differentiate among stud-
ents for grading purposes. Students who perform well on these tests
are assigned ""A's'' or some other symbol which is supposed to represent
their excellent achievement of course content. Those who perform poorly
are assigned ""F's'' to represent their failure to master course content.
Less frequentiy, achievement test are used to evaluate a course of
study. They are used in the following manner:

If every student in a class were to fail the final exam,

this poor exam performance could be interpreted in either
of two ways:

1. The exam was unfair because it did not measure what
was taught in the course.,

2. The exam was fair, that is, it did measure what was
taught, but the students all failed to learn the
course content.

If the exam was fair (Interpretation 2), and all students failed

the exam, it is obvious that the course in some way needs modification.
That is, there is something wrong with the way the students are being

taught. Or, stated differently, the course is a poor one since none

of the students are able to grasp its content. This is course evaluation.

Notice the underlined sentence in the previous paragraph., it be-
gins with "If the exam was fair . . .'"" This is to point up the fact
that the effectiveness of this type of evaluation depends upon the faie
ness of the final exam. The fairness of the final exam must be guaranteed
before this type of evaluation can be considered valid. In attempting

to guarantee the fairness of the final exam, one enters the realm of

the test constructor.




Test constructors do not use the terms 'fair'' and '‘unfair,’
Instead, they prefer to use the terms 'valid" and "invalid" which means
pretty much the same thing., Specifically, a test item is valid if it
measures what it is supposed to measure and invalid if it fails to
measure what it is supposazd to measure.

There are many types of validity. One of them, content validity,

is based on the extent to which the test is.truly representative of the
subject matter it is testing. As an example of content validity, if one
wants to measure Johnny's arithmetic computation skills, an apprai:riate
question might be, 'How much is two times two?" This item cleariy has
content validity. One would not ask him how to spell '‘elephant,' for
this would measure his spelling achievement rather than his arithmetic
computation skills. This item would have content validity for spelling,
but would lack content validity for arithmetic computation skills.

These examples are clear~cut. Their content validity or lack of
it is immediately obvious. However, when one attempts to construct a
content valid test which covers an entire course of study such as wood~

working or electronics, whether or not a specific test item is content
\

\
valid becomes a difficult decision to make. Thus, the fiinal test may

be made up of some items which are content valid, and othsrs which are

not. These tests are presented schematically in Figure Oﬂi.

\
\.
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FIGURE ONE

A Schematic Representation of a Completely Content Valid and a Partially
Content Valid Final Examination

Completely Content Valid Partially Content Valid
,»’:M:”::\“\~ L T
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The two large circles in Figure One represent the content of a
course. The small circles represent test items., The fact that all the
small circles of the Completely Content Valid test fall within the
large circle and are evenly distributed indicates that:

1. All the test items are measuring within the content of the course.

2. Ail aspects of the course are represented.

3. No aspects of the course are overrepresented.

That is, no test items measure things riot related to the course.

No aspect of what has been taught is overlooked, and no area of the
course is more heavily measured than another (unless it has occupied a
greater proportion of course time).

The fact that some of the small circles of the Partially Content
Valid test fall outside the large circle indicates that some of the
test items are measuring something other than the content of the course.
Furthermore, their grouping within the large circle indicates that some
areas of course content are being overlooked. That is, some of what has
been taught is being overlooked in the final exam. Or, in other words,
only half of what has been taught is being measured on the final exam.
Moreover, some areas are being overtested., Thus, this final exam would

not be an accurate measure of the effectiveness of the course since it

-7 -




I e e et e o e s S st

does not measure what has been learned as a result of the course. Half
of the test is measuring something else,

In summary;, course evaluation is related to content validity.
With a content valid test, one can measure student achievement of course
content. If no student achieves well, one can consider the course to
be deficient in some areas, and appropriate modifications can then be

madeo

The problem in evaluation is thus directly related to the problem
of content validity. To evaluate, one must have a content valid in-
strument, Thus, there is the need to develop a test with content validity.

The most efficient way of developing a test with content validity
is to consider first the final objectives of a course. These final
objectives give insight into course content, since it is reasonable to
assume that what is taught is directly related to what is expected as
a final result of teaching.

However, final objectives are typically vaguely stated in such
terms as, ""The student understands...!' or ''"The student appreciates..."
As they stand, such objectives are of little value for the test develop-
er. With a little effort in translation, however, they can become the
key factor of the entire process of evaluation. This translation re~
quires the substitution of vaguely étated terms with behavioral ones.
For example, terms like ''demonstrate' require the student to perform a

behavior which is observable by others. Being observable, this behav-

ior can be measured and thus indicates the student's achievement of the

final course objective. The process of translation of final objectives

into behavioral terms is the topic of Chapter Two.




After final course objectives have been translated into behavioral
terms, they can be analyzed into a sequence of prerequisite behaviors,
This technique is explained in Chapter Three.

This sequence of prerequisite behaviors is then used as a frame of
reference for the deveiopment of content valid test items. How these
items are deveioped is the topic of Chapter Four.

Finally, Chapter Five presents methods of analyzing test data,
Chapter Five is significant since it indicates the way in which the
results of a content valid test can be used for pin-point location of
course strengths and weaknesses., The entire technique is summarized

in Chapter Six.

!
!
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CHAPTER TWO

IDENTIFY ING BEHAVIORAL OBJECTIVES

The significance of behavioral objectives

The field of education is presently far removed from the field of

the physical sciences. Instead of dealing with physical units of

length and weight dealt with by the physical scientist, the educator
frequently deals with such abstract concepts as '‘understanding,"
Yability" and "learning." Too often, these abstract concepts appear
When educational goals are expressed. As an example:

The sty udent, as a result of thi

~ -

u iS
an "'understanding" and "appreciat
practices.

The difficulty with this type of goal-setting becomes obvious
whenever subsequent attempts are made to measure the success of an
educational venture. The terms "understanding' and Nappreciation"
s5imply do not lend themselves to any known procedure of scientific
measurement. There is no way of determining whether or not, or to
what extent, the student ''understands'' or ''appreciates! the course
content,

One way of overcoming this difficulty is to translate these ab-
4 stract concepts into easily observable student behaviors. As an example

of what a behaviorally translated goal might be like, the goal of a
data processing course might be stated as follows:

The student can demonstrate a procedure for punching

data from original source documents into the proper

. punch card columns after he has planned and placed
machine operations under programmed control.

% - Stated in this way, one can determine whether or not a student has
achieved a final course objectibe by observing his performance. That

is, he can be observed while performing a task which requires him to

P A U AT P et ome B B & e - e
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demonstrate the procedures associated with the operations stated in

the final course objective. His success on this task can then be ex~-
pressed in an objective statement of the degree to which he '‘understands'
the course content, Thus, a measurement procedure of this type is both
highly objective and easily communicated t> others. The student's next
teacher will not need to dispair over the vague statement that the
student's understanding and appreciation are ''adeguate.' Instead, he
will know exactly what tasks the student has and has not mastered. He
will then be in a positdon to gear his teaching approach to begin at

the level at which the student is presently functioning and subsequently
to facilitate the student's movement up to the next higher level of
performance. in this way, a waste of time and effort are avoided, and
the educaticonal process becomes one of continuity of training which is
highly individualized.

At the same time that the student's performance is being evaluated,
the course of instruction can be analyzed to facilitate its modification
for improvement. For example, if the majority of students in a data
processing course were unable to demonstrate a procedure for preparing
a program card from the information on an original source document,
then a closer look at the method of instruction in this particular
course content area might disclose that there is a specific difficulty
that students encounter in this area which might be avoided if an
alternate instnuctional approach is considered.

In summary, an approach in the setting of course goals which
stresses easily observable student behaviors has significant advantages
over an approach which utilizes such abstract concepts as ''learning'' or
""understanding.'"" The former approach enables the instructor to measure

accurately the degree to which a student is able to perform the behaviors

;
i
4
;
1
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included in the final course objectives., This technique of measurement
has the added advantages of being both objective and thus easily com-
municable to others. These advantages enable the process of education
to become continuous and individualized for the student. At the same
time, curriculum evaluation and enlightened modification for improve-
.ment is facilitated. |

Writing behavioral objectives

It was seen in the previous chapter that the results of a content
valid achievement test can be used to evaluate the effectiveness of a
course. For example, if a final exam is content valid, and if all
students perform poorly on it, there is a strong indication that the
course itself needs modification.

The first step in developing a content valid test involves a process
of transiaticn. The final objectives of a course must be translated
from the vague statements in which they are usually presented into
behavioral terms. Thus, terms like appreciates'' or ''understands' are
translated into such behavicial terms as 'demonstrates'' or ''constructs.'

These behavioral terms enable an observer to measure accurately the
performance of a student. in this way, measurement becomes objective
and thus communicative to others. Furthermore, behavioral terms fa~
cilitate task analysis, a procedure which is required in evaluation,
and which is explained in Chapter Three.

The term '‘behavioral'’ is an important one. An objective is be-

havioral if it specifies the behavior that one must observe to determine

if the objective has been achieved. Because of the importance of be-
havioral objectives, a list of behaviorai terms which may be used to
develor behavioral objectives is presented beiow in Table One. Next to

each term is its precise behavioral definition.

- 12 =~




TABLE ONE

1 Definition of Action Words

The action words which are used as operational guides in the construction
of the instructional objectives are:

1. IDENTIFYING. The individual se-
lects (by pointing to, touching,
or picking .wp) the correct object i
of a class name., For example: ' %
Upon being asked, '"Which key is : '
; a functional control key,'the .
student is expected to respond : "
by pointing to a functional X -
control key; if the student is T g
asked to point to the ALPH '
key, he is expected to point T
to the ALPH key. This class of i ‘\\ﬁﬁx
performances also includes . h.pL}‘\ij
identifying object properties i T
{such as rough, smooth, straight, Cors
curved) and, in addition, kinds * T ‘
of changes such as an increase
or decrease in size,

2. DISTINGUISHING, l!dentifying ob- P
jects or events which are poten- A :
tially confusable (square, rec- .
tangle), or when two contrasting P
identifications (such as right, !
left) are involved. For exam- 3 §Mmq& :
ple: Upon being asked to peint UK |

|

AP SN i By S e

to the 11-zone key, the student , ,
is expected to respond by point- { oA :
ing to the 11-zone key. m—— e e

o e

3. CONSTRUCTING. Generating a - ,
construction or drawing which ; ", e T
identifies a designated object i ;
or set of conditions. Exampie: & | A R ;

3

Beginning with an original !
source document, the request is /

made, ''"Plan and punch a program S “"\.f , et :Zf
g . - card for this data." TN




Bt it Ho SV
et v e R g T [ LTS Draen « ENas 3 NeaehY WM SILIMG RS PULTMEY R Mmoo

[,

L, NAMING, Supplying the correct o
| name (orally or in written form) e :

§ for a class of objects or events. AN :

Example: '"Which key permits alpha=- P /////

i betic punching in a field program=- i, ‘. j : // The

-1 - . VO T ALPH

'3 med for numeric punching?' O I

p O Key

' s '_,,«-.'.’,_'j} .
aA . %
RS
SRR
5. ORDERING. Arranging two or more ey

) objects or events in proper order P

: in accordance with a stated e \

) category. Example: 'Arrange o :

. these machine operations in ! S

' their proper sequence.' 9 :

8 L
il
nm ]

f

6. DESCRIBING, Generating and i
naming all of the necessary

categories of objects, object A

i properties, or event propert- "

ies, that are relevant to the ot :

| description of a designated PREERY TN 1

) situation. Example:'Describe I \ /" 1t Converts 1

‘ a Key Punch.'"' The student's K ' // Data i

description is considered £y /0 To IBM Cards k.
, sufficiently complete when et Sy §
there is a probability or ﬁ\ 5(?‘?,¢;5ﬁ;u. T ]
approximately on that any e ? Rgiras |

4 other individual is abie to R Pt ,

! use the description to iden= s

tify the object or event. Lt .! e @

o e

NS f
;
)
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7. STATE A RULE. Makes a verbal
statement (not necessarily in
technical terms) which conveys i
a rule or a principle, includ~- i .
ing the names of the proper ! el
classes of objects or events in {

3 I Before Placing Unde
- 3, { Programmed Contrﬁl///

TT—
/1;;;;r;nd Prove \\\

der

T

their correct order., Example: i ~ v
""What is the rule concerning o i:} ;T?f :
the first card in a series when ™= M. 5.{;,

a key punch is to be placed
under programmed control? -
The acceptable response is that
the first card is punched and

proofed before the key punch is ol

4 \.f." ®
placed under programmed control. e’ e

8. APPLYING A RULE., Using a learned
principle or rule to derive an
answer to a question. The answer
may hecorrect identification, the
supplying of a name, or some
other kind of response. The ques=-
tion is stated in such a way that
the individual must employ a ra=-
tional process to arrive at the
answer, Example: ''When should the _ ..~
DUP switch be turned on?'"' The A
student must know that the first’, ;
card in a series is punched and {
proofed before the key punch is ~
placed under programmed control
to answer this question correctly.

5. DEMONSTRATING, Performing the op-
erations necessary to the applicat-
ion of a rule or principle. Example:
"First place the key punch under
programmed control. Then punch the e
data properly." This requires that s

\ \,/\\.
the student know the rule about \‘\ \ W

punching and proofing the first ST
card in the series. ngf”"

10. INTERPRETING. The student should

be able to identify objects and/or
events in terms of their conse-
quences. There will be a set of
rules or principles always connect-
ed with this behavior. Example:

"The same mistake is repeated
throughout an entire series of punch
cards. What has the operator
forgotten to do?"
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To clarify the proper use of these terms, consider the following
translation of a vague course goal into a preciée behavioral one.
Vague Goal: As a result of this course, the student will understand
1 and appreciate the methods and significance of data

processing.

To translate this goal, it is first necessary to confer with the
instructor of the course to determine what is meant by the terms
Wunderstands'' and "appreciates.!' Textbooks and instructional materials

: might also help to clarify what is included. As a result of conferences
with the instructor and examination of the materials invoived, it might
be found that the student is really expected to perform the following
operations:

1. Operate a key punch.

2, Prepare program cards from original source documents.

3. Place a key punch Lnder programmed control,

Thus, the final goal might better be stated in the following be=-
havioral terms which encompass the three delimited operations:

As a result of this course, the student can demonstrate
a procedure for punching proper data into proper columns

after he has planned and prepared a key punch for
programmed control.

Once the final goal is stated in these terms, an appropriate test

to measure these behaviors can be developed. This test can use either

actual equipment such as a key punch, or it can use simulated conditions
which require the student to demonstrate the procedures under consider=-
ations; The important point to note in test development is that student
behaviors are being measured.

Consider a second example of a vague final goal, its behavioral

analysis, and its restatement in behavioral terms.
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i Vague Goal: As a result of this iearning unit, the child will understand
' how to operate a lemonade stand.

Behavioral Anaiysis: The child must be able to:
1. Build a stand.
2. Gather supplies.
3. Make liemonade.
L, Give change.
5. Maintain utensils.

Restatement of the Final Goal: ;
As a result of this learning unit, the child can construct
a lemonade stand, and demonstrate the procedures required
for purchasing and storing supplies, mixing the drink,
dealing with customers, and maintaining clean utensils.

An appropriate test can thennbe developed from this behavioral goal.
Perhaps the test might require the child to operate a lemonade stand in
a role-playing situation while the teacher observes his performance.
It can readily be seen that if no child were able to operate the stand,
the learning experience would have been inadequate in teaching this skill.
Thus, a content valid test of this type could indicate tho adequacy or
inadequacy of the program, and at the same time, point up its pattern
of strengths and weaknesses.

Using the list of behavioral terms presented above, translate the

following vague goal into behavioral terms. Then compare your answer

with the one presented immediately below,

Vague Goal: As 2 result of this lesson, the student will have knowledge
of several European countries.,

As a result of this lesson, the student can identify four
European countries on a map, name their major imports and
exports, and describe their economic interrelationships.

Obviously, behavioral goals frequently differ, even when applied
to the same courses, For example, in the above goal, one teacher might
emphasize the history of European countries, another their social

|
( Translated Behavioral Goal:
|
l developments, and so on, And whatever is emphasized will be reflected
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in the final goal. However, regardless of what aspects are considered !
important and thus reflected in the final goal, they must be stated
in behavioral terms. .
The next step in the development of a content valid test is a
task analysis of the behaviorally stated f{nal goal. This task analysis
4 enables the test developer to construct a picture of all the subordinate
behaviors which enter into the final task. How to undertake this task

analysis is the main topic of the next chapter.
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CHAPTER THREE

A TECHNIQUE OF TASK ANALYSIS

As mentioned in the previous chapter, conferences with an instructor
and an analysis of the course materials he uses can facilitate the
translation of a vague final goal into a precise behavioral one. Once
this goal is stated in behavioral terms, it can be subjected to a task
aralysis. This task analysis which is the topic of this chapter, then
results in a picture of the behavioral prerequisites needed by a stud-
ent before he can complete the final course goal.

This picture directly facilitates the development of content valid
test items which are useful in pinpointing the strenghts and weaknesses
of a course. For example, if in a data processing test, all students
were to fail on a test item which represents an operation that they need
to know in order to perform the final task, then this indicates that
the teaching of this operation is inadequate. Perhaps more time should
be spent explaining it, or perhaps it should be taught differently or
at a different time in the course.

A task analysis begins with the final task a student is expacted
to be able to perform as a result of having taken the course. This
final task is of course stated in behavioral terms by using the method
and word list presented in Chapter Two.

In conducting this task analysis, one asks of the final task,

“"Given this task, what subordinate capabilities would
an individual need to have in order to do it success=-
fully after only the presentation of instructions?"

Answers to this question are then subjected to the same type of analysis

by asing the same question of them. This second level of answers is

then analyzed in the same way by asking the same question of them,

=
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Eventually, after analyzing each of these answers with the same basic
question, the most basic task-relevant abilities of the individual are
encountered.

To clarify this method of task analysis, its application to a
data processing course is presented as an example.

Initial conferences with the course instructor and an analysis of
course~relevant materials indicated that the final course objective
could best be stated in the following behavicral terms:

As a result of taking this course, the student is expected
to be able to demonstrate a procedure for punching proper

data into proper columns after having planned and prepared
a key punch for programmed control.

This final course objective was then subjected to the following question:

“Given this task, what subordinate capabilities would an
individual need to have in order to do it successfully
after only the presentation of instructions?"

It was found that the student needed to have (or know) the following

subordinate capabilities:

1. He can activate the proper functional control switches at the
proper times.

2. He knows the rule that the first card in a series whould be
punched and proofed before the machine is put under programmed
control.

3. He can punch a program card from punching and verifying
instructions.

4., He can punch a card from an original source document.
5. He can mount and remove a program card from a program card drum.
These subordinate capabilities where then translated into behavioral

terms to facilitate additional task analysis and subsequent test item

development.
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Thus they became:

1. The student can demonstrate a procedure for activating the
proper functional control switches at the proper times.

2. The student can state a rule dealing with the punching and
proofing of the first card in a series before the machine
; is put under programmed control.

3. The student can demonstrate a procedure for punching a g
program card from punching and verifying instructions.

1 4, The student can demonstrate a procedure for punching a
card from an original source document. ¥

5. The student can demonstrate a procedure for mounting and
removing a program card from a program card drum.

Once these subordinate capabilities were translated into behav-
ioral terms, they were considered to be sub-tasks, and were subjected
to the same analytical question in order to determine the subordinate
capabilities required to perform each of them. Thus the same analyt-
ical question was asked for each of the five sub-tasks, and the
subordinate capabilities of these sub-tasks were translated into
behavioral terms, then considered sub-tasks, and subjected to the same
analysis. Eventually, the analysis was ended when the most basic

task-relevant subordinate capabilities were defingd, The results of

this complete analysis are presented in Figure Two,

e g
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.Notice that lines connect sub-tasks with their subordinate
capabilities. For example, to be able to identify the 12 punching
positions and two card edges of a punch card (sub-task), the student
must first be able to identify a punch card (subordinate capability of
this sub-task). As another example, before a student can identify the
boundries of a field as defined by specific source document input
(sub-task), he must first be able to identify the fields of an original
source document (subordinate capability of this sub-task), and also
be able to identify fields as a function of original source document
input ( another subordinate capability of this sub-task). All but the
most basic abilities at the base of the hierarchy require at least one
or more subordinate capabilities. Of course, all sub~-tasks are sub-
ordinate capabilities of the final task which encompasses all course
objectives.

In conclusion, a behaviora! hierarchy of this type which is
deveioped by asking the same analytical question over and over again
is useful both to the instructor and to the evaluator. !t is useful
to the instructor in that it indicates the nature and proper sequencing
of sub-tasks in order to achieve the final goal. As as previously
’mentioned, it is useful to the evaluator in that it enables him more
easily to develop the content valid test items which are required for

evaluation. How to develop these items is the topic of Chapter Four.
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CHAPTER FOUR
THE DEVELOPMENT OF TEST ITEMS

The behavioral hierarchy developed in Chapter Three should include
all the behaviors which a student must perform before he can successfully
perform the final task. The next step in the process of evaluation is
to determine whether the student can indeed perform these behaviors.
This step involves the creation of test situation in which these be-
haviors can be demonstrated. A more familiar name for these situations
is test items.! Thus, the purpose of test items is to provide an
opportunity for the students to demonstrate the behaviors defined in
the behavioral hierarchy as being sub~-tasks which the individual must
perform before he can successfully complete the final task.

To develop content valid test items, one must first consider the
specific behaviors he is attempting to measure, One must then create
test situations in which these specific behaviors can be demonstrated.
For example suppose one wants to measure the following sub-taks of the
hierarchy in Chapter Three:

The student can identify a punch card.
To measure this behavior, the student might be given a picture of four
objects, one of which is a punch card. He might then be instructed to
draw a circle around the picture of the punch card. This is a content
valid test item which requires the student to identify a punch card by
drawing a circle around a picture of one.

As another example, suppose that one wantsto measure the following

sub=task:

The student can identify the functions performed by the specific
parts of a key punch.
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in this instance, the student might be given a picture of a key punch
with numbers indicating its specific parts. He might also be given a
list of functions performed by these specific parts. Instructions
might then require him to match the specific part numbers with their
proper functions. In this way, the student can demonstrate his ability
to identifv the functions performed by the specific parts of a key punch.
Although both examples represent test items of a paper-and-pencil
variety, only infrequently can all behaviors defined inahierarchy be
measured with paper-and-pencil testsz alone. Cecnsider for example the
following behavior:

The student can demonstrate a procediure for mounting
and removing a program card from a program drum.

in this instance, it is difficult to create a paper-and-pencil
test item to appropriately measure this behavior. Onermight therefore
prefer tu test students individually by givfng them both a program card
and a program dium, and by instructing them to mount and remove the
program card from the program drum. In other words, actual equipment
rather than paper-and-pencil test items would better measure this specif-
ic behavior. However, when possible, it is desirable to write test
items that can be performed on a group rather than an individual basis.
This aliows entire classes to be tested at once, The use of pictures
and diagrams can sometimes substitute for actual physical demonstrations.
In the three examples given above, it is important to note that
two befiaviors were appropriately measured by paper-and-pencil test
items, while a third behavior required the use of actual key punch
equipment. The point being made is that the behavior required by the

test item is the primary concern. |f, for example, identifying be-

haviors can be elicited by paper-and-pencil test items, than these items
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are content valid ories for these specific behaviors. Such group test
items should be sought after. However, if paper-and-pencil items will
not measure the behavior in question, then they should not be used,
Some other materials must be used in their place.

A set of test items to measure the tasks of the Data Processing-
Key Punch hierarchy shown in the previous chapter appears below.

The criterion of a ''"good' test item is that it measures the

behavior specified in an objective or sub-task. To the extent that

sub-tasks have been properly written in behavioral terms, the job of
developing sub-task test items is a simple one.

Once all test items have been developed and the test is in its
final form, a procedure for test administration must be carefully
planned. Instructions to students should be clearly stated and placed
in writing. At this time, students' questions should be anticipated
and answers to these questions should be included in the instructions.

It is felt by the writer that the insiructions need not menticn

the specific course-evaluational purpose of the test. Instead, it

might better be introduced as a ''regular'' achievement test. This
should guarantee student motivation while taking the test, and thus,
produce more accurate test results,

Of course, the procedures of administrating any achievement test
require that each student do his own work, and that the instructor
avoid inadvertently providing students with clues which might help

them in answering specific test items.
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