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THE OPERATION OF THE IBM 82 SORTER WAS TAUGHT TO THREE
GROUPS Of STUDENTS IN THREE DIFFERENT 2HOUR SESSIONS. THE
GROUPS WERE STATISTICALLY EQUATED ON THE BASIS OF THE
STUDENT'S SCORES ON THE SCAT AND IBM MACHINE OPERATORS TESTS.
A "STANDARD CLASSROOM" METHOD (INVOLVING A LECTURE AND SUCH
AIDS AS A CHALKBOARD AND HAND OUTS) WAS FOLLOWED IN
INSTRUCTING THE FIRST ("A") GROUP. AN "OVERHEAD PROJECTOR"
METHOD WASTOLLOWED IN INSTRUCTING THE SECOND ("B") GROUP. A
"HANDS ON" METHOD (IN WHICH THE STUDENTS ACTUALLY OPERATED
THE SORTER) WAS FOLLOWED IN INSTRUCTING THE THIRD ("C")
GROUP. LEARNING WAS MEASURED.BY COMPARING THE STUDENTS'
PERFORMANCE ON PRE AND POSTTESTS OF 20 MULTIPLECHOICE
QUESTIONS. GROUPS A AND C PERFORMED ABOUT EQUALLY WELL, GROUP
B SIGNIFICANTLY LESS WELL. INVESTING IN SORTERS AND OVERHEAD
PROJECTORS TO TEACH THE SUBJECT THEREFORE SEEMS UNNECESSARY.
(A STATISTICAL ANALYSIS OF THE CHARACTERISTICS OF THE SAMPLE
GROUPS AND A DISCUSSION OF SOME OF THE DETAILS AND .

LIMITATIONS OF THE STUDY ARE INCLUDED.) (AD)
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nr oDUcrIoN

Wton new curricula are proponeet in junior colleges, administrative

decisions are required for the appropriate staffing. scheduling and equip.

ping of the. endeavours. in the mac of late proccosing the famocurement cf

aquipmant becomes a mattcr of mf14X. comnin. Frequently atbainietratorw are

Obliged to mks lettilw regtrding equipment wiamt sufficient evidence

of its lzstructlantl v 1 e. Wben unable to fitnance data processing machines

administrators vust conslder the uac of conventionpl classroom techniques9

the use of special aids9 and the potcIility of providing no instruction at

all

Information regardirg th inn tructional vela of data processing equip.

moot and associated teaching methodt tAt p:eatically non-existemt? Intorma.r.

t.ton provided by vendors a manrfacurem and emperienced persona of other

institutions frequently is considfired iLadequeita for proper deciaion-makinge

More precise and reliable infurmr:Uon iL neceasary, One avenue for improving

the quality of 6!cisions is that f.-r cpwopriatc inzitructional researuhe,

This paper descrinE, or effort Ui. Ott type,:

FUEIOSE

Specifically the papceou f thic %rwictigation arel

l. To devuop a method of n.lmrina. the diffe:encea in learning resulting

from thfee meth, de of v,ecching the functions srd operttional feats ras

of the IBM SortAr.
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2,, Assuming the existence of a reliable method of measurement, to

measure and compare the learning resulting from three methods of

teaching the function3 and opv.rational features of the mam 82 Sorter*

Based upon the preceding, to develop objective evidence supportixte,

the procurement of a specific set of admirals and equipment for the

teaching of the IBM 82 Sorter.

STUDY DESIGN

TealtiaLtdat! - This investigation was limited to the teaching of five

points pertinent to the understandine o: sorting operations as part of the

data processing cycle and the type of machine most commonly used to ac-

complish these operations. The specific teaching points were:

1. The need for sorting data in the preparation of business reports

2. The reverse - order sorting technique

3, The operating principles of the IBM 82 So7ter

4, How the IBM 82 Sorter is used for numerical sorting

5, How the IBM 82 Sorter is used for alphabetical soeting

Terminal Behavior - Upon completion of two hours of instruction students

were asked to demonstrate their knowledge of the abore ponts by completing

a multiple choice test of twenty questions.

2222143 Methods - Three tenehing methods were devised and labelled

(1) standard classroom (2) overhefid projector and (3) hands-on.

1. The standard classroom method was primarily a lecture technique

utilizing a standard elv-,sroom with stande.rd equipment such as

chalkboard, lecture notes, paper hand-outs, etc

n 2. The gyllimaaol...taker method utilized trensparerl'i., fotis prepared

from masters provided by IBM and Ae instruotoL,



3t. The handl-on methei utilized the IBM Sorter as the teaching to:)).

Students were given opoortuatiee to operate the machine as a part

of their instruction. All instruction was presented in sight of

the NW B2 Sorter and othir punched card machines*

Subjects .. Students taking the introductory ccurse in data processing

at Bakersfield College during the lull semester of 1966 were used as subjects.

Students were divided into three eictious. The total number of students

involved was 103 Zrom wnitn-67 cave wen. selected,, Selection was nadil on

the basin of eompteteness of data perfect attendarce during the period of

investipation and amcunt of prevlots e3rper4ience with IBM punched card machines.

Groupe Ao P and C were equated statistically on the

followine counts

1. Total SCrbT Score earned upan admission to Pakersfield College

20 IBM Mach5ne Operators Aptitude rust . a standardised test pre.

pared and distrThated by :am for the purpose or selecting custGmer

employees for customer training in punched ea rd machine operatlon.

The test measures numemeel ability and symbolic reaeening ability

The test was administcred ir clae during the first week of the

semester2

The folio in,- data, tnalysed ce t a °anis of. Frequency dirtribution end

central tendencte, were ;judged to be of tneufficient Imports nce to lament

a more r4orous IttUtioal analy.ela (se,s appondta)t

Sex - Ma*Les LO0 Females ht

P. Scholastc achievement Irf the course for firet six weeks prior to

this investigatln.

Nels,n,,Donny Reading Test (converted total)

4 ITRD Noc, 3 (converted score)
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Tve.test and Post-test . Both tests contaiY twenty multiple choice

questions, 4 for each of the five teaching points. Questions were selected

from IBM's standard final examination for the 82 Sorter and from those

developed by the instructor during previous courses,
to

Standardising the Level of InsiTLction - In an attempt assure equal

treatment of the three teaching methods the following precautions were taken:

1. One instructor, the author of the prasent reports taught all

lessons.

2, The instru-tor prepared and tested his presentations one semester

in advance of the investigation,

3. In the days prior to the actual investigatioa the instructor re

hearsed his presentations neve4111 times under simulatkid conditions,

4. An expert, impartial observer attended all class meetings.3 His

instructions were to:

1. Observe the instructor in order to detect and record any
avidence of bias, ftvoritism aptneas or ineptness which
would tend to make one method more or less effective th.,n
another,

2. Observe the student response for overt signs of learning
(or the lack of 1:;;) which may assist in the. evaluation of
the method used.

30 Analyse each presentation and record any evidence of de-
parture from the utAldy design.

4. Make any other observations felt to be pertinent©

Sessions were recorded on magnetic tape for future reterenoe0

Procedure - Three sections were labelled Groups A9 B9 and C. Orour A

received instructions by Method 10 Orcup B by Method 2 and OkaT C by Method 3.

Each group received two hours of instruction. The teaching points were presented

in the same sequence, each raceivinv the same amount of time for development,

In each method, th:-) teaching points were stated as learning objectives, discussed

indivIdually reviiwed individually and summarized at the 1.1.:47 or tbe, session.
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The second lesson Itmtained a reviul: of the first. Studctls in all groups

were asked to listlnt take nctos, rttspond to oral questions and perform

manual learning ts4ca. 'The manatl tusks performed in the dlassroom by

Groupe A and B wex 3 designed to stmacte the way pur4c!3ed cards flowthrouzb

the machine for numerical and alphahetica !sorting. Group C, which met in

the Data Processirg Center, eid not manlulate ,card: out actually operated the

Sorter to perform the numerical and alphz.betical sorting functions°

rested Achievement
me.

The operating hypothesis upon whtet the design was based was that one

or another of the teaching approachm might prove more effective. The cull

hypothesis, therefore, became,: Thee arc no significant differences in

achievement as ref resented by test 3cure changes among the groups of students

involved in three instructional apcl-olchas This nell hypothesis was rejected

on the grounds of the F score valuois pra:,ented in Tablas I and. II.

TAB l;
/111.1M010.5.41111.11.0089.1161.041.0.4...11r *.t.110010.11d0.00.01.1.1.WMAII. 101.111.4.64111 111101.0111041.11W/ 1 40.10.10.

liatut_t_Ssitgagg_ Clwagg_ Scores

Group A Group B Group C Total.

I Xi" 305 :if,Xbm 242, Xcm 317 .f., Kt*, 865

ef Xa 219651 2' Xh 2-2381 iS, X0203689 ,f,Xt2i19721

flog loca9 fbet 8.38 ic- 10.93 Xt*3 1006

Nam 28 Vbs 29 Nom 29 Nt- 86
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ANALYFIF OF VAX:7110E: - PA'ri MANE. SCORLS

Sum of Square* regrees of Veen Square
Freedom (Variance)

Between Groups 1230,4 2 6L67 5070

aithin Groups Mon 83 10.81

':'o :a1 1020071 85
11.0.0111.1.1111+.00.41.111.6.00.....,,00/0.1... 04.

As an analysis of Table I shells) Group' A (standard classroom) and Gloup

C (hands-cu) increasea their mean scores by 10.80 and 10.93 points respective..go

Group B (overhead projector) increased its mean score by 8.38 points The

F score value of 5.70 was significant at the .001 level of confidence (Table II).

Additional F test between Groups A and E and Groups B and C confirmed the

significance of the lesser score achieved by Croup B.

LAPEIlnaallEaRa

Analysis of variance indicated no significant differences between nor

within the groups with regard to EaT Total 'cores and numerical and symbolic

logic ability as measured by the IBM Punch Card Nhchine Ofmritorls Test.

Inspection of mean score !Ave no elddence to indicate differences with

regard to ITS No. 3, age, eex and previous experience,.

The expert 6%'43erver found no indication of instructor bias which would

ender the results invalid. Nowevuro the learning environment in the

Reocessing Center was fonad to be lem than ideal. Lxcessive noise, other

activities and improper seating rendered that port:_on of the investigation

invalid,
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CONCIMIONS

The first objective of this investigation was to develop a method of

measuring the differences in learning resulting from three methods of teaching

the functions and operational features o!! the IBM 82 Sorter. This Objective

wmalimtUrted for W git *he *me mOtWais innivado itme nisannsion)

The second Objective was to measure and compare the learning resulting

from three methods of teaching the funcUons and operational features of the

IBM 82 Sorter. This objective was satisfied and may be summarised as follows:

1. Lecture and hands-on met a prodaced approximately the same amolaat

otiLa-cALe_e_ti.
of learning* (..*nsi;-1:"ed,

2. The use of transparencies and the overhead projector produced Gig-
%

nificantly less learning than either the lecture or the hands -on

The third objective was to develop objective evidences.
4

procurement of a specific set of materials and equipment for the teaching of

the IBM 82 Sorter. This objective was partially met and can be summarised as

follows:

1. When used under the conditions which existed during this investigation

there is no evidence to support the procurement of the rpm 82 Sorter

as a tool for teaching the specified subject matter, (See Discussion)

2. There is sufficient evidence that overhead projectors and special foil

transparencies should not be procured specifically for teaching the

points included in this investigation.

There is sufficient evidence that the five points included in this

investigation can be taught efficiently using standard classroom teaching

methods,
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DISCUSSION

The above conclusions tend to contradict two beliefs often held by

educators regarding teaching aids. First, it has been held that prepared

transparencies projected overhead are superior to the chalk board and paper

and pencil as teaching aids. Second, !Lt is often thought that hands-or

experience is surerior to both. The following discussion may help olarigy

these points:

Hands -on is generally 44t,garded as a highly efficient method of
teaching machine operation* It must be emphasised that this study
did not require the subjects tc. operate the Sorter as a test of
achievement, Rather, they were asked to demonstrate their under-
standing of how the machine is used to accomplish the arranging
of punched cards, much in the same manner as students of aerody-
namics are asked to describe hew an aircraft is flown but are not
required to actually fly the machine. Further, it must be emphasised
that, in the judgment of the expert observer, the two sessions in
the Data Processing Center were "short of ideal." Reference was made
to the lack of a proper learning environment due to noise, other
activities going on in the same room and inadequate seating space
for the students,' This opinion was shared by the instructor.
Nevertheless, the expert observer noted that learning increased
sharply when the students began operating the sorter* This was
observed by the instructor as well. Unfortunately, it cannot be
discerned to what extent the students were learning the operational
features as orposed to learning how to run the machine* Hence,
general conclusions regarding this aspect of i,,he study must be avoided,
except to say that laboratory training, as conducted in this study,
is not superior to standard classroom instruction.

The failure of Group B to score as high as the other group was
surprising* Some educators feel that subject matter is better cow
municated by means of carefully prepared transparencies than by the
conventional chalk board. Interviews with the students, a review
of the tape ret!ording and an analysis of transparencies hinted that
the classroom lightingiemmed to make the projections more visible,
and the class hour, 100 - 200, may have affected the attentive
qualities of the students, One student remarked that watching the
projeftions on the screen We SOO much Me watching television*
Prey:areably thin= meant that he wax sore entertained than trainea.
Further investigation in this area is recommended.

The expert, observer, connoting on Group A (standard classroom),
noted that student interest and response was uotieeably higher curing
their second meeting. He attrtmled this to the use of a set of
fill-in lecture notes which were distr:Uluted at the beginning of the
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second meeting. The lecture notee qontained numerous illustrations

which were the same as those wed to make transparencies. The hand-

out itself was a portion of the Student's Notebook prepared by IBM

as part of a programmed inetpuction course entitled "Punched Card

Data Procersirg Principles."4 The success of the students using this

technique sugeests en area for fu%ure study.



Mean

SCAT SCORES
Verbal 288.7 -0.14 289.5 4' 1.2 286 07
Quantitative 300.2 -006 304 01 4 3.3 29843
Total 293.9 -2.1 295.0 -.1.0 299.0

APPEND-It

TALE 0 MEANS

/Q
Variatioa

root M

10

Mean Variation Mean Variation
From M i 'a vel X

NELSON.DEr'T
Vocabulary 29.4 -0.9 32.2 +1.9 29.3
Comprehension 39.0 4 0A 39.9 +1.3 37.0
Total 66.9 -1.6 7203 +308 660 3
Rate 306.8 19.1 28209 -4.8 27303

TIED No. 3 16.5 -0.9 18.1 + 0.7 I 4706

IBM
Numeical
Symbolic
Total

OP 50 TESTS
Tests 1-5
Pre-Test
Poet-Test
Change
rf Learning

-1.6
-2.5
+3.0

4.0
-1.6
-2.3

-14.4

+002

17.6 -0.6 18.9 +0,)7 18.2 0,0
8.8 -003 9.8 4-0.7 8.8 -0.3

26.6 .30.8 28.7 11.3 27.0 -0.4

81.7 -2.5 82 02 2.0
404 .403 5.0 0.9

15.3 +1.2 1307 -0.4
+10.9 t 009 +8.7 -103

69.8 + 703 5800 0.405

88.6
4.1

15.0
1-1009

68.1

M

288.3
300.8
296.0

30.3
38.6
68.5

287.7

17.4

18.2
9.1

27014

+ 14.4 84.2
401

+0.9 14 01
+ 0.9 10.0
+ 506 6205
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Hardware mannficturers, notably International :ustus, Machines, Minnesota

Mining and Manufacturing Co., National Cash Register, Minneapolis-

Honneywell and Control Data" have colducted educational studies regardirg

the effectiveness of programmed instmitiim, classroom instruction

and field training. It must "oil natal, however, that such studies have

been commercielly oriented, aimed at training customer employees who

are usually selected for their intermit and aptitude. In addition, the

manufacturerg, intent upon milling additional equipment, tend to use

specially selected equipment and spa :ia .lj trained instructors . conditions

not always found in junior colleges.

Of the qualifying devices used, the IBM Machine Operatore Aptitude Test

has proven to be the most reliable predictor of achievement in the

data processing courses offered at Bakersfield College.

The author was extremely fortalate LI securing the services of

Thomas B. Mer.-son, Director of aesearlh, California Junior College

Association. Dr. Menton". observations and comments were written in

great detail, very complete eel highly' perceptive.

40 "Punched Card Da Prinotatt" Programmed Instruction Courses,


