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CHAPTER I
INTRODUCTION

The purpbse of the study was to provide some experimental evidence
to either support or deny the hypothesis that giving immediate knowledge
of correct response is a supericr technique of teaching to giving
delayed knowledge of correct response, even though the delay may be
rather short. This experiment will be an aid in determining if teaching
techniques and materials should be designed to give immediate knowledge
of correct response or if the more common technique of giving delayed

knowledge of correct response is just as effective.
Statement of the Problem s

The problem wag to determine if, in transeription classes,
students who receive immediate knowledge of correct response on
related-learnings teaching materials iniﬁially learn and retain
significantly more of the selected related learnings thaﬁ students
who receive delayed knowledge of correct response cn related-learnings
teaching materials, Individusl differences of the students in the
groups which were compared were controlled in the statistical analysis
by pre-test scores and eollege grade=point averages. Initisl learning
was measured by interim quiz scores, and retention was measured by

post-test scores,



Thé independent variable was the length of time between response
and:;einforcement by knowledge of correct response.

The dependent variables were the post-test scores and the interim
quisz scorésa

The potential intervening variables were: (1) personality of
students, (2) motivation of students, (3) personality of teacher,

and (4) time of day the classes met,
Null Hypothesis

There will be no significant difference in initial learning or
‘retention between students who receive immediate knowledge of correct
response on related-learnings teaching materials and students who
receive delayed knowledge of results on related-learnings teaching
materials, Individual differences of the students in the groups
being compared will be controlled by pre-test scores and college
grade-point averages. Initial learning and retention will be measured

by interim quiz scores and post-test scores, respectively.
Need for the Study

Most educators seem to agree that teachers have a responsibility
to sgarch for improved teaching methods and techniques. Those areas
of learning which are taught ineffectively at the pregent tims demand
the efforts of educators to teach them more effe@ﬁively in the future.

A review of the literature revealed that frequently students
of shorthand and transcription are deficient in their knowledge of
the related learnings and that businessmen expfess a need for stenog-

raphers and secretaries who are competent in their knowledge of the



related learnings. Business educators, stenographers and secretaries,
and employers of stenographers and secretaries seem to agree that one
area which needs more emphasis in shorthand and transcription is the
related-learnings area (Frink, 1961).

As the related learnings are not being adequately taught in
many cases and as there is a need for teaching them more adequately,
a logical conclusion seems to be that a more effective means of teach~
ing the related learnings is needed. In‘addition, it seems likely
that successful techniques of teaching the related learnings in tran-
scription classes could be employed in teaching similar learnings in
other classes, such as English clasées and business communications

classes.
Scope and Limitations of the Study

A1l of the transcription classes taught at Oklahoma State
University during the spring semester of 1966 were included in the
study. These classes were one experimental group and one contrel
group in Office Management 302, Beginning Transcription, and one
experimental group and one control group in Office Management 322,
Advanced Transcription.

No effort was madé to place any student in any pafticular section
of the'app:obriate transcription course. Bach student enrolled in the
section he selected, |

The gizes of the elassesAwere balanced as nearly as possible by
the limitation of class sizes by the department head. One class in

Office Management 302 was somewhat larger than the other because the



sizelof the smaller class had to be limited to the capacity of the
room in which it met. » _
A total of 161 students actually participated in the study, and
data for 138 students were used in the final analysis. The data not
used wers excluded for one of the following reasons: (1) to balance,
in the compared groups, the number of students concurrently enrolled
in Business Communications 215; (2) to balance, in‘the compared groups,
the number of students concurrently enrolled in BEnglish composition;
(3) to balance, in compared groups, the number of students included
in the final analysis; and (4) to include in the final analysis data
for only the students who took the pre-test, the post-test, and aﬁ
adequate number of the interim quizzes., A few students were absent
from class and missed éither the pre-~test, the postotest,EOr several

of the interim quizzes.
Basic Assumptions

© The following are basic assumptions of the study:
(1) The findings of a similar study including a larger sample
would yield results cbmparable to the findings of this study.
(2) The students enrolled in tramseription courses at Oklahoma
State University during the spring semester of 1966 are representative
of students who will enroll in transcription classes at Oklahoma State

University in the future,
Definition of Terms

ACT Scores: the scores made on the American College Test. All

entering freshmen take this battery of tests., Students traﬁsferring



from other colleges or universities did not have ACT scores on record
at Olkdlahoma State University.
Business Communications 213: defined by the Oklahoma State

University College Catalog, 1965-1967 on page 195 as "a study of

the basic writing skills as they apply to business communications,”
Some of the selected related learnings of this study are taught in
Business Communications 213.

Control Groups: the groups, one in Office Management 302 and
one in Office Management 322, which received delayed knowledge of
corfect response.

Delayed Knowledge of Correct Response: knowledge of the correct
answer given after all items in the set of teaching materials have
been answered. In this study the delay varied from approximately‘
five to ten minutes.

English Composition: any course defined by the Oklahoma State

University College Catalog, 19651967 as composition., Specifieally,

these courses are BEnglish 105, 115, 122, 123, 212, 222, and 232,
Although the related learnings are not specifically taught in these
courses, the students must either have or acquire some knowledge of
them in order to write acceptable papers.
Experimental Groups: the groups, one in Office Management 302

‘énd one in Office Management 822, which received immediste knowledge
of correct response,

\Imm@diate Knewledge of Correct Response: knoewledge of the
correct answef Within two or three seconds after a response has

been made to an item,



Office Management 302 and 303: defined by the Oklghoma State

1967 as Beginning Transcription and
Beginning Dictation, respectively. Prerequisites to taking these
courses are one semester of Beginning Shorthand and one semester of
Advanced Shorfhénd, orvthe equivalent,

Office Management 322 and 313: defined by the Oklahoma State
ﬁhi#efsitz College Catalog, 1965-1967 as Advanced Transcription and
Advanced Dictation, respectively. Prerequisites to taking these
courses are Office Management 302 and 303, or the eguivalent.,

Reinforcement: reward; a certain fcondition which follows a
response and increases the likelihood that that response will occur
again' as defined by Travers (1963) on page 74,

Selected Related Learnings: punctuation; details that mark
an acceptable letter; capitalization; numbers; abbreviations; word
division: and one word, two words, or hyphenated word. These related
learnings were selected from the Reference Manual for §tehogrgg§gg§

and, Iigisfs by Gavin and Hutchinson,




CHAPTER II

A REVIEW OF SELECTED RELATED

RESEARCH AND LITERATURE

The related research and literature was surveyed with three
purposes in mind: (1) to review findings concerning giving knowledge
of results as opposed to giving no knowledge of results or knowledge
of results only a part of the time; (2) to review findings concerning
giving immediate knowledge of results as opposed to giving delayed
knowledge of resiilts; and (3) to review findings and thinking concern-
ing the need for improved instruction in the related learnings in
shorthand and transeription classes. The research and literaturs
surveyed was classified in acecordance with these purposes. Some of
the studies in the first twe eclassifications were actually related to
both classifications; however;, all studies dealing with immediate as
opposed to delayed knowledge of results were placed in the second
classification only, Also, many of the studies included additional
information not directly related to the particular classification in
which they were placed.

In pointing out the desirability of classroom reinforcement,
Skinner (1954) said that perhaps the most serious criticism of the
current classroom is the relative infrequency of reinforcement. His

experimental work was concerned with an analysis of the effects of



reinforcement in learning and the designing of techniques by which
reinforcement can be manipulated with considerable precision,

Some literaturs mentioned a need for additional study concerning
reinforcement using human subjects. According to Renner (1964),
studies related to delay of reinforcement have been largely confined
to animal studies; and only recently have a number of studies with
human subjects been conducted. An important question is whether
basic generalizations from animal experiments also apply to human
learning situations. He further suggested that, although the avail-
able data on human delay-of-reward learning tend to agree with the
data from animal studies, more experimental work is needed to clarify
the effect of delay of reinforcement.

In addition, Gage (1963) reported that some studies have been
conducted concerning the effect of reinforcement on learning, both
the kind of reinforcement and the timing of reinforcement; however,
relatively few studies have experimentally manipulated reinforcement
factors as they operate in practical instruction.

The reviews reported in this chapter all deal with human subjects
varying in age from about six years to adults. Their learning tasks

vary from relatively simple ones to complex ones.

Schedule and Form of Knowledge of Results

In the studies reviewed; the schedule of kmowledge of results
varied from no knowledge of results to complete or 100 per cent
knowledge of results. When complete or 100 per cent knowledge of
results was given, the subjects received knowledge of results 100

per cent of the time. Partial knowledge of results was given in



some cases, meaning that subjects received knowledge of results only
g part of the time,

The first study reported in this section, & doctoral study by
Melina, deals with a motor skill learning. &1l other selected research
related to the schedule or form of knowledge of results deals with the
learning of a wverbal task.

Melina's (1963) study examined performsnce changes in the speed
and accuracy of a baseball throw as a function of different conditions
of information feedback, with information concerning the speed and/or
accuracy of performsnce given immediately after each threw, The
subjects wers 55 high school males of 14 to 16 years of age, divided
into five groups of 11 each. One group was the comtrel group and
received no practice sessiens., The other four groups were expsrimental
groups and received 12 practice ssessions under the following different
informetion feedback conditions: speed-accuracy feedback, accurasy
feedback only, speed feedback only, and no feedback, Initial and final
performance tests were givem to all groups, The findings were: (1) An
imbr@vement in both speed and accuracy resulted with information feed-
back of both spesd and aceuracy. (2) 4n improvement in accuracy and
a reduction im speed resulted under both the conditioms of informstion
fesdback of accuracy only and imformation feedback of speed only.

(3) A reductiom in aceuracy and mo change in speed resulted when no
information feadback was given,

Some of the studiss concernimg the scheduls of knowledge of
results investigated verbal lesrming in the sequisition stage omly.,
Ammons (1956) reviewed and summerized research and material svailable

congerning the effects of knowledgs of performance., He mads several
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empirical generalizations based upon what he considered to be adequate
studies, One of these generalizations was given on page 2833
W"Knowledge of performance affects rate of learning and level reached
by learning." Iearning will reaéh a higher level of proficiency at a
faster rate when knowledge of performsnce is provided,

In his review, Jenkins (1950) also said that, generally,
acquisition of a learning skill is somewhat more rapid and reaches
a higher final level under continuous reinforcement than under partial
reinforcement9 meaning reinforcement only a part of the time. Partially
reinforeced groups may reach the same level of proficiency attained by
continuously reinforced groups if prolonged training is given; but in
general, a continuous schedule is better for building response strength.
He did point out, however, that resistance to extinction of the learned
task is greater after partial reinforcement than after continuous
reinforcement,

Agreeing with Ammons and Jenkins, Amsell (1960) pointed out that
programmed instrueti#h-is used in the acquisition stages 6f learnings;
and continuous schedules of knowledge of results are gemerally used
for this type of task.

In a later study, Aumiller (1963) investigated the effects of
knowledge of results on learning to spell new words by third-grade
and fifth-grade pupils., His subjects were 80 third-grade pupils and
110 fifth~grade pupils, The control groups received no knowledge of
results, and the experimental groups received knowledge of results in
the form of the correct answer, His findings were that knoﬁledge of
results did not significantly affect the amount of learning on either

the third-grade or the fifth-grade level., Students who were provided
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knowledge of results made significantly fewer errors on the programmed
materisl, but there was no significant relationship between rate of
errors and spelling achievement when learning to spell by means of the
spelling program, |

Gther studies investigated the effects of theschedule(xfknowledge
of results on both learning in the acquisition stageandgretentlonouAll
of these selected studies were made reeently and foundtbai.theschedule
of knowledge of results had no effect on e1ther acqulsltion of the
learning task or retention., One of these studies was Brown's (1963),
which was made to determine the effects of varying the amount of
knowledge of results in a progremmed text on immediate learning and
retention and also to ascertain the relationship between intelligence
and knewledge of results in pregfammed learning, His subjects were 150
university students, divided inte high, middle, and low groups accerding

to College Board Verbal scores. From each group, the students were

randomly assigned to five versions of a programmed text in introductory

pSychology. Each of the assigned versions was studied by five students
from thevhigh group, twenty from the middle group, and five from the

low groub. One version gave knowledge of results 100 per cent of the
tlme; another, 75 per cent; another, 25 per cent; anotherS.O per eent;
and the fifth versien was one‘in which the amswers were filled in above
and/or below the blanks., The results showed no significantvdifferences
in immediate achievement or retention between any of the groups
receiving the five versions. However9>there was a significant relation-
ship between istelligence aﬁd performance on the programmed texts,
independent of the-amount of knowledge of results provided, The higher

intelligence subjects performed significantly higher on the achievement
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tests and retention tests. The study concluded; though, that knowledge
of results may serve no useful purpose in programmed instrucﬁione

Another study investigated the relationship of individual
differences in intelligence to the effectiveness of different patterns
of feedback in linear programming (Oppenheim, 1964). Three versions
of a program were prepared, one providing answers after each frame,
another providing no answers, and another having answers covered by
a tab and instructing the student to look at the answers when he felt
a need to do so. Both an immediate and a delayed post-test were given
to the 189 subjects. The results revealed no significant djfferences
in -the three groups,

A very recent study by Rosenstock, Moore, and Smith (1965)
éompared the effectiveness of programs using no knowledge of results,
knowledge of results after each response, knowledge of resuits a part
of the time in a fixed pattern, and knowledge of results a part of the
time?in a variable pattern. The subjects were 92 sixth-grade students
strafified on the basis of sex and randomly assigned to oné.of four
groups. A linear program of a constructed-response type on set theory
was used. The measuring instruments were a pre-test, a post-test, and
a retention test. The covariates in the analysis of covariance wers
intelligence test scores and mathematics achieﬁement scores; The
findings revealed that the amount of achievement on the post-test and
on the retention test was not significantly affected by the schedule
of knowledge of results used. » |

» Austiﬁ}s (1965) recent study compared.thé'effectivenéas of two
different methods of Supplying students with confirming apswers to a

programmed text for teaching multiplication of fractions fo sixth
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graders. One text was written so the student gave a multiple-choice
answer; the other, a written answer. Reinforcement by confirming
answers was given on a 50 per cent schedule and a 100 per cent schedule.
Also, half of the groups were given a pre~-test and immediate post-test;
the other half, a pre~test and delayed post-test. The 300 subjects
were randomly divided into the eight treatment groups. The results
showed no significant difference in the gain score between reinforce-
ment 50 per cent of the time and reinforcement 100 per cent of the time.
Also, there was no significant difference in the amount of material
recall immediately after having studied the text and one week later.

In soﬁe of the studies reviewed, the form of knoﬁledge of results
varied with the amount of knowledge given about the answer. In some
cases knowledge of results was merely an indication that the response
made by the subject was correct or imcorrect, In othgr cases more
specific knowiedge was given by providing the correct answer to the
subject. Mbst’of the cited studies indicated that the more specifie
knowledge was desirable. |
| One of Ammons' (1956) generalizations as stated 6n page 287 was:
"The more specific the knowledge of performance, the more rapid the
improvemeht and the higher the level of performance."

~ Studies agreeing with Ammons' generalization were by Hirsch (1952),
Irion and Briggs (1957), and Briggs (1961). Hirsch (1952) concluded
that there was less effect when students were simply fold right or
wrong than when tﬁe correct answer was also provided. The best resulis
were found when the cérrect answer was presented in the context of
repeatiﬁg the question, fhus giving an added practice trial. Irion

and Briggs (1957) and Briggs (1961) found that giving knowledge of



14

results by showing the correct answers was significantly better than
merely a right or wrong indication.

A recent study which contradicted these earlier findings was by
Moore and Smith (1964). Their study compared the effects of several
types of knowledge of results on achievement level to determine
whetﬁer direct response confirmation on each trial was mecessary
and also whether the form in which the confirmation was presented
affected the level of achievement. The subjects were 220 college
students in an introductory psychology course. The different forms
of knowledge of results were: no knowledge of results, immediate
knowledge of whatvthe correct response should be by means of a
teaching machine, immediate knowledge of whether the given response
was'éorrect, immediate knowledge of results plus extrinsic reward
(one penny for each correct response), and immediate knowledge of
what the correct response should be by means of a programmed text.
In addition, for each of these types of knowledge of results, one
mode“of responding was by multiple choice and another mﬁde was by a
constructed response, or a written response. The results indicated
that the type of reinforcement, the mode of presentation (teaching
machine or programmed text), and the mode of responding did not
significantly affect achievement. However, students who received
knowledge of what the correct response shSﬁld be and students who
received an extrinsic.reward in addition to knowledge of results had

a lower error rate on the programmed materials,
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Immediate and Delayed Knowledge of Results

In the studies reported in this section, immediate knowledge of
results gave the subjects information feedback instantly upon their
making a response. Some studies defined immediate knowledge of results
as a 0,0-second delay, and the subjects in the immediate knowledge of
results group were compared with other subjects receiving a delayed
feedback as short as 0.5 seconds.

In some of the studies reported, delayed knowledge of results
varied from 0.5 seconds to 30 seconds. In other cases the delay was
one day, until the following c¢lass period, or until the following
learning session. Tﬁerefore, some of the delays were as long as two
‘or three or even four days.

Other factors given consideration in the various studies reported
were the effects oft intervening activity between response and knowl-
edge of results for the groups receiving delayed knowledge of results;
accompanying knowledge of results with accessory stimuli, such as a
bell, light, or mild electric shcck; the amount of cue‘content in the
material being learned; the method of presenting the material being
learned; accompanyiné knowledge of results with a tangible reward,
usually a monetary reward; and the complexity and meaningfulness of
the material to be learned.

These studies concerning immediate and delayed knowledge of results
were divided into two groups, those in which the subjects leafned a
motor skill and those in which the subjects were given a verbal
learning task; Most of the early studies dealing with immediate
versus delayed knowledge of results were concerned with the learning

of a motor skill.
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Motor Skill Learning

Renner (1964) in his historical review stated that, relatively
speaking, most of the studies involving human subjects have been
concerned wifh the effect of delayed knowledge of results on performance
in a simple motor task. He said that almost all of these studies
indicated that delay of knowledge of results did not interfere with
performance. These studies concluded that the delay between responses,
and not the delay between response and knowledge of results, was the
crucial time; and only long intervals between resppnses were damaging
to performance.

One study which agreed with Renner's (1964) conclusions was
Saltzman's (1955) investigation of the effect of delay of reward on
the speed with which human subjects learned a simple motor skill. The
reward was informing the subject that his response was correct. The
subjects were 90 undergraduate college men and women éelected randomly
and divided into three groups of 30 each. Group I received immediate
lmowledge of the ascuracy of the response; Group II, a 10-second delay;
and Group III, a 20-second delay. The results showed no significant
difference in the speed of learning between any of the groups.

lavery's (1964) findings partially agreed with Renner's (1964)
conclusions. His study compared both aequisition and retention between
groups receiving immediate knowledge of results and gfoupé feeeiving
a one-trial delay of knowledge of results on a tossiné skill and also
measured the effect on learning of giving subjeets spécificrknowledge
of results. The results indicated that acquisition of lsarning was
slightly slower for the group receiving knowledge of results after a

one-trial delay, bui retention was significantly better under this
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treatment. In both groups performance was significantly better when
more specific knowledge of results was given.

Other studies do not support Renmer's (1964) conclusions concerning
delay of knowledge of results in the learning of a motor skill, One
of these studies was by McGuigan (1960) in which he soqght to (1)
confirm previous findings that the longer the delay of knowledge of
results the poorer the performance, (2) determine whether the length
of time by which knowledge of results antedated a response affected
pérformance, (3) compare the effectiveness of knowledge of results
that immediately followed a response with knowledge of results that
immediately antedated a resﬁonse, and (4) study the effecté of a
second series of trials in which knowledge of results was not provided.
The subjects in his study were 56 female college students raﬁdomly
assigned to four groups of 14 each., The subjects weré biindfolded,
asked to draw a 3-inch line, and then given knowledge.of results by
a verbal "short," "right," or "long." One group received knowledge
of results immediately after each response, following which the
subject immediately drew the next line, The second group was given
knowledge of results 20 seconds after each response, following which
the subject immediately drew the next line. The third groub was given
knowledge of results immediately after each response, following'which
the subject waited 20 seconds before drawing the next line. The
fourth group received knowledge of results 20 seconds after each
response, following which the subject waited 20 seconds before
drawing the next line. The results were: immediate knowledge of
results after a response was superior to delayed knowledge; variation

in the length of time that knowledge antedated a response did not
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affect performance; there was no significant difference between
knowledge furnished immediately before and immediately after a
response; and the superiority of training with immediate knowledge
of fésults after a respohse was lost when knowledge was removed.
 In another study, Greenspoon and Foreman (1956) investigated

the éffect of deléying knowledge of results on the speed of learning
a mofor task. The subjects were 40 undergraduate college students.
randdmly assigned to five groups of eight each, Group I received
immediate knowledge of results. Group II received knowledgé of
results after a 10-second delay; Group III, a 20-sefond deléy; and
Group IV, a 30—seeoﬁd delay. Group V received no knowledge:of results.
The_fiﬁdings shoﬁed ébsignificant éiffereﬁce'bétween all groups in ”
the:Speed of learning with one exception. The indicafién was that
iﬁcreésing the lengﬁh‘of the deiay of knowledge of results reduced
the rate of learning sighificantly with thevekceptiontof the difference
between the 20-second and the 30-éecond delay groupso' y:\ delay of 30
seconds‘was found to be superior to no knowledge of résultsu

Smode (1957) approached the subject from the poiﬁt of Qiew‘ef
determining the}motiva£ional effect of squlying specific_and continuous
kﬁowledge of resulis throughout each irial in learning a>motor skill.
He pointed out that the literature illustrates three essential features
inherent in knowledge of performance: (l)pin tasks that gré highly
overlearned, it increases the level of performance; (2) as evidenced
by more rapid acquisition, it facilitates learning; aﬁd (3) it leads
subjects to report that the task is more interesting, less tedious,
and less fatiguing° Therefore, the inference was drawn that knowledge

of performance has a motivational effect. In his experiment a one-
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dimensional electronic compensatory tracking apparatus was used for iéD
male volunteer subjects. Two schedules of knowledge of performance
were used. At the end of each trial, the experimenter verbally gave
discrete performance information to the low-level informstion groups.
Throughout each trial, immediate and continuous performance information
was given audio-viswally to the high-level information groups. The
results showed that motivation arising from knowledge of performance
information had a signifiecant effect on both performance and learning.
The lesarning effects and performance effects appeared to be similar
in magnitude.
VYerbal learning

In testing the effects of immediate knowledge of.resul£s versus
delayed knowledge of results, Porter (1957) on page 139 of his review
on teaching machines stated that the crucial test of the value of
immediate reinforcement has to meet the following criteria:

(1) Provide both experimental and control groups with

knowledge of results; making suyre that both groups

receive egquivalent information about the correctness

of their responses. (2) Reinforce subjects in the

experimental group as guickly as possible after a

response is made. (3) Delay reinforcement of the

control group.

A1l of the studies reported in this section meet the criteria
set up by Porter (1957). Many of them compared other factors in
addition to immediate and delayed knowledge of results and therefore
gave evidence concerning other potential variables of learning as
well as the timing of reinforcement.

In stressing the importance of immediate reinforéement9 Skinner

(1954) stated that the lapse of only a few seconds between response

and reinforcement destroys most of the effect of reinforcement unless
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explicit mediating behavior has been set up. In one of his experiments,
he pointed out that the impértant feature of the learning device used
in the experiment was that reinforcement for the right answer was
immediate.

Some writers have reviewed the literature and research findings
and arrived at what they call principles of learning or generalizations
about learning. For example, Wolfe (1951) reviewed research findings
and determined that a number of general principles of learning have |
emerged from laboratory studies° One such principle concerning knowl-
edge of results was stated on page 1267: "Iaboratory studies are
ﬁnequivocal in emphasizing the importance of giving a subject as
specific and as immediate information as possible concerning the
outcome of his efforts.” Another prineciple was stated on péée 1268
"The subject should be told his results not only as p;ecisely as
possible, but also as soon after each trial as possible. This
prinéiple applies to both animals and men." Another éimilar principle
was given on pages 1268 and 1269: "“The knowledge of resuits in train-
ing'programs should be automatic, immediate, and meaningfuliy related -
to the task being learned.™ |

| Similarly; on page 287, Ammons (1956) arrived at>the féllowing
empirical generali;ation: "The longer the delay in giving knowledge
of.pérfqrmance, the less effect the given informstion has."

. -Some studies investigated the effect of the timing of knowledgs
of results on only the acquisition of a learning task and found that
immédiate'knowledge of resultskpfodﬁced faster acquisition or a higher
level ofblearning or both than did various schedules of delay in

knowledge of results. One of these studies, by Saltzman (1951),
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investigated the effects of delay of reward on verbal leérning of
moderate difficulty. The reward was information feedback to thé
subject that his response was correct or incorrect. The delay period
was for 6 seconds in the delay-of-reward group. The subjects were 44
undergraduate college men and women randomly divided into two groups
of 22 each, In the first experiment no significant difference in the
speed of learning was found between the two groups, but the difference
was in favor of,the immediate-reward group. However, at the end of
this experiment, it was learned that 37 of the 44 subjects were not
learning the numbers but only a pattern of correct responseé; so the
experimenter was not actually controlling the time between the stimulus-
response occurrénce and the ‘reward because of the subjects‘japproach
to the problem. The experiment was repeated with the'same design
and with the same number of subjects, but the pattern would not
necessarily produce the correct answers. The resultslof this experi-
ment showed a significant difference in the speed of learning in
favor of the group receiving :immediate reward. |

Another study investigated concept identificafion as a funetion
of both dglay of information about the correctness of a response and
the degree of task complexity as measured in terms of~the amount of
irrelevant information (Bourne, 1956). The 162 subjects were to
classify geometric pafterns into four categories, Niﬁe subjects
served in each of the 18 groups. Six delay intervals were set up:
0.0, 0.5, 1.0, 2.0, 4.0, and’S.b seconds; and three leveis of irrelevant
information were set upt 1, 3, and 5 bits. The three performance
measures used were time to solution, trials to solution, aﬁd errors.

Also, the grade-point averages of the students wers used as measures



.22

of intelligence. The results of the study showed that performance
decreased at a positively accelerated rate as the delay increased.
Also, performance decreased linearly with an increase in irrelevant
information. No performance measure correlated significantly with
grade-point averages. |

Meyer's (1960) study was concerned with the principlés of the
teaching machine, Her réview of related literature and research
indicated that teaching machines are designed to (1) require constant
‘responding or activity on the part of the student, (2) prévide
sufficient guidance to minimize chance of error, (3) provide immediate
knowledge of the correct answer, and (4) require that each correct
answer be emitted by the student. The subjects in her study were 44
eighth—grade students attempting tb Jearn Iatin prefixes in English
words. One group received immediate knowledge of the correct answers
by means of programmed instruction. For the other group, the experi-
menter corrected the responses Between learning sessions. It wés
found that the delay group made a significantly greater number of
errérs on the learning materials, The gain in points from ﬁhe
pre-test to the post-test was significantly less in the delay group
than in the immediate group. This study supported the hypothesis
that students who commit the fewest errors on the learning materials
make the highest test scores. The findings suggested that the
elimination of errors is an important part of efficient teac_xhing°

Another of these studies was made by Champion and McBride (1962)
to cbmpare the effect of a 2-second and a 5~second delay of reinforce-
ment by knowledge of results and also to compare the effect of agtivity

between response and knowledge of response under the delay of
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reinforcement of 2 seconds and of 5 seconds. The suqucts were 80
undergraduate college students divided into four groups receiving
the following treatments: (1) 2-second delay of reinforcement with
no activity during delay, (2)'2-seeond delay of reinforcement with
activity during delay, (3) 5-second delay of reinforcement with no
activity during delay, and (4) 5-second delay of reinforcement with
activity during delay. The material to be learned coﬁsisted of paired
associates. Tpe measure used was the speed with which the fesponse
was given. The results showed that both a delay in réinforcement
and activity during the delay had significant detrimental effects.
Similarly, landsman and Turkewitz (1962) made a étudy to determine
whéthef a 6-second delay of knowledge of results was detrimental in
learnihg a cognitive task. The subjects were 20 undergraduétes
divided into two groups of ten each. One group was given knowledge
of results immediately, and the other group was given knowledge of
results after a 6-second delay. The results showed tﬁat the number
6f tfi;ls required to learn the cognitive task was significéntly
greatef‘for the group receiving delayed knowledge of results than for
the group_receiving immediate knoﬁledge of resulfs° The experimenter
suggested that a wide range of tasks, from purely motor to purely
cognitive, should be tested for the effect of delay of knowiedge of
results.

' Tﬁo recent studies which found that a delay in knowledge of
results was not detrimental te the acquisition of leafning were by
Brackbill and Kappy (1962) and by Ottina (1964). Brackbill and Kappy's
(1962) study was concerned with teaching a serisl-learning 't_:ask° They

reasoned that when cues were present the delay had no effect.
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The study by Ottina (1964) investigated the effects of a
10-second delay in knowledge of results on the amount of material
learned by teaching-machine methods using teaching materials which
diffeneq in cue content. Four groups of seventh-grade students were
used, each group consisting of 15 students. The groups were individu-
ally matiched on sex and intelligence, and the groups as a whole were
matched on arithmetic reasoning and arithmetic fundamentals. Two
groups were given materials having high cue content, and two groups
were given materials having low cue content. Both sets of materials
covered identical topics of flundamentals in algebra and differed only
in cue content. Immediate knowledge of results was given to one group
using high cue-content material and to one group using low cue-content
-material. A delay of 10 seconds in knowledge of results waé given to
the other two groups. Each subject used the machine at his‘own pace.
The training time of each subject was recorded, and at the conclusion
the subjects were tested. The results showed no significant difference
in the amount of learning between the groups receiviné immeéiate
knoﬁiedge of results and the groups receiving a lO-seéoﬁd delay of
kndwledge of results. Howeﬁer, a significantly shorter.training time
was required by the groups using high cue-content material. The
recommendations were that future designs of teaching ﬁachines should
eonsi&er the constraint of "immediate knowledge of reéults“.to be
satisfied if knowledge of results can be provided within lO.secondsa
Also, high cue-content items should be used to minimize student and
equipment time. He also suggested that more research is needed to
determine the value or range of values for cue content for minimum

training time.
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A study by Mario-Piana (1956) approached the subject.from a
somewhat different point of view. He indicated that some theory
suggests that feedback procedures enhance learning through influencing
the subject's active search for the reasons underlying a correct
response. The two feedback procedures used in his study were one in
which the subject was immediately told the correct amswer when he
gave an incorrect rééponse and another in which the subject was told
to keep trying until he discovered the right answer. The results
showed that the subjects who had to keep searching for the»correct
answer learned to define significantly more concepts fhan the subjects
vho were immediately given the correct answer.

A number of studies investigated not only the acquisition of
leérning but also retention as a function of the timing of knowledge
of results. Some of this research was summarized by Briggs (1964).
He.concluded that a 8light delay in exposing the answer on fhe teaching
machiﬁe is advantageous because it increases retention. The immediate
learning may be no different than with immediate knowledge of resﬁlts,
but retention is enhanced. He further pointed out that previous
studies indicate contraaictory results on initial verbal learning with
immediate and delayed knowledge of results, but in many of these
studies retention has not been evaluated.v’Although delayed reinforce-
ment retards learning in animals and often no learning at ail oceurs
with a delay of more than a few seconds, reéearchers havé pointed
out that language is used to briﬁge the gap of time in human verbal
learning so that reinforcement may be effective several hours or even

days after the response.
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Another hypothesis by Briggs (1964) was that the more complex
the learning task, the more benefit is derived from increasing the
delay of knowledge of results within some limit, both for immediate
and delayed retention., This limit must be determined empirically,
as only indirect evidence is available to support this hypothesis,

One study which considered both immediate learning and retention
found that immediate knowledge of results enhanced retention of one
day but had no significant effect upon immediate learning or retention
of three weeks. Smith (1964) studied the effects of two degrees of
immediacy of knowledge of results and three methods of presentation
on the retention of knowledge contained on a filmétrils° Thé subjects
were 745 fifth-sixth, seventh-~eighth, and eleventh-grade stﬁden'bs°
Within each gradelgroup, students were randomly assigﬁed to one of
six different treatment groups. The groups received either no
knowlédge of results, immediate knowledge of results by means of
how far the stylus went into the punchboard if the response to a
test item was correct, or the correct answer to a tesf item on the
following day. »The;data Qere analyzed by covariance, with écienee
achievement scores and intelligence quotients being the eovériates°
The findings indicated that immediate knowledge of results appeared
to have a significant effect on immediate retention (one day) of
information but did not have a significant effect on immediate
learning or long-term retention (three weeks)o In grade eleven,
knowlédge of results did not facilitate learning or retention of
information; but in grades seven-eight and five-six, knowledge of

results was helpful.
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Another study which considered both acquisition and retention
introduced aceessory stimuli in one treatment. Culclasure (1964)
attempted to answer the following two questions: (1) Does introducing
knowledge of results with accessory stimuli (bell, light, or mild
electric shock) fécilitate a¢quisition and retention of verbal learning
tasks? (2) Dées introducing a 2-second delay in knowledge of results
inhibit acquisition and retention of verbal learning tasks? The
subjects of the study were 50 enlisted Army volunteers who iearned
lists of nonsense trigrams which were presented in multiple-choice
program frames by an auto-instructional device. Each‘list consisted
of ten frames, and the individual program frames contained a stem
trigram and two alternative trigrams, one of which was the correct
match for the stem trigram. Five such lists were used. The cbrrect
response was accompanied by either (a) knowledge of results (the
control condition), which consistgd of immediate delivery of the
succeeding frame by the device; (b) knowledge of results accompanied
by an accessory stimulus; or (c) knowledge of resultsAafter a 2-second
delay. The results showed that a significant effect upon acquisition
and retention of verbal learning was not found*by.accompanying knowledge
of results with an accessory stimulus or by introduciﬁg a 2-second
delay of knowledge of results.

The findings of studies which wers conéefned with retention only
are just as contradictory as those dealing with acquisition only or
acquisition and retention. One experiment of interest found that
retenfion was enhanced by a delay of knowledge of results in one
kind of learning situation bﬁt was not affected in another kind of

learning situation. In Lintz and Braeckbill's (1966) study, thsy
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pointed out that recent iﬁvésiigations have indicated that delay of
reinforcement during learning facilitates retention. These studies
have used subjects from six to nine years of age and have used a
discrimination form of learning. Their particular study tested the
généf;lity of previous findings with respect to the type of learning
taék and the age of the subjects. Another purpose of their;study
was to assess the relative contributions of the delayéreten%ion effects
upon knowledge of results and upon tangible reward. Eour>eiperiments
were i'eported° The results of Experiments I and II were so'differant
from the results obtained previously in children studies thét
Experiments III and IV were carried out as replication. The subjects
in thése experiments were of college age and were given either
paired-associate leafning or diécrimination learning. The’variables
of £hé two levels of reinfofcemént were O- aﬁd lO—seeénd delays.
The :ésults of the experimeﬁts showed that deiayed reinforcément
“impféﬁed retention of paired associates but had no effaét on retention
in the diserimination learning. The effects of monetary reward were
notvsignificant. These findingsbsuggest that for human subjects the
learning process may ﬁot be the same at all developmental levels.

' vanother study by Brackbill, Isaacs, and Smelkinson (1962)
pointed out that previous studies which concluded that delay of
reinfdycement duripg leérning improves retention used.unifo}m
material that was familiar and had meaning to the subjeéts. This
particular experiment was for the purpose of determining whéther the
same results would occur using unfamiliar nonsense material. The
subjects were 24 third-grade boys. The results showed that reinforce-

ment during learning improved retention on unfamiliar nonsense material,
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An earlier study with results that contradict those of the two
previously cited studies was Angell's (1949) investigation of the
effect of immediate and delayed knowledge of quiz results on learning
in freshman chemistry. The experimental group received immediate
knowledge of the correctness of their answers by means of a punchboard
on which a red color became visible as soon as the punch was made
if the selection punched was the correct answer. The delayed knowledge
of results group answered on IBM séore sheets which were scéred and
returned the class period following the test. Both groups were given
the same three quizzes at the same hour on the same day. The quiz
papers were returned to both groups at the class period following the
test, and a full 50-minute ﬁeriod was used for discussing errors and
correcting answers for every test item. Both groups used IBM answer
Shéets on the final exémination, which was the criterion score. The
data were first analyzed by covariance, using all available cases and
holding the pre-scores constant. ILater the data of 81 matched pairs
were analyzed by the variance technique. The results showed a
significant difference in favor of the experimental group on the

final examination scores.
Related Learnings

The reviews reported concerning related learningé emphasized
that effective téaéhing of the related learnings is vital and that
in many instances the related learnings are not beingvsuccessfuily
taught. These opinions have been expressed by business educators, by
sfenographers‘and secretaries, and by emplayers of stenographers and

secretaries,
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One business educator, in her analysis of research findings and
thought pertaining to shorthand and transcription, was very emphatic
in pointing out the need for improved instruction in the related
learnings. In her study, Frink (1961) reported that more than 80 per
cent of the students completing ome year of shorthand instruction in
the secondary schools cannot produce mailable transcripts from material
dictated at 60 words a minute; and more than 50 per cent completing
two years cannot produce mailable transeripts from material dictated
at 80 words a minute.,

Frink (1961) further reported that étgdent lack of knowledge of
correct spelling, punctuation, grammatical construction, and word
usage was ranked high on a list of problems of stenographic teachers.
Aiso, graduates employed in stenographic jobs said that more emphasis
should be given to related learnings. In some instanéés graduates
recommended an additional course in business Fnglish, but in most
cases they thought that more time should be devoted to teaching
related learnings in the shorthand and transcripiion classes. In
addition, businessmen indicated that less than A0 per cent of their
stenographic employees had adequate preparation in related learnings.
Furthermore, an error analysis of student transcripts revealed that
errors in related learnings accounted for approximately 40 per cent
of total errors. A4lso, an anglysis of English and punctuation errors
of 1,765 business letters sent out by firms in 42 different states
revealed that 82 per cent of the letters contained at least one error.
In these letters comtaining errors, 47 per cent of the errors were

in English and 53 per cent were in punctuation.
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' Several other doctoral studies made strong cases for fhe need of
improved instruction in the related learnings. In pointing‘out the
importance of teaching punctuation in secretarial classes such as
transcription, Greeni(l950) stated that the stenographer haé complete
responsibility for the’correctness of punctuation. Also, Aberle's (1954)
study indicated that graduates reported a need for more knowledge of
business English. Wilke's (1961) study indicated that more emphasis
should be given to teaching the related learnings, particularly
punctuation usage, in shorthand classes.

James's (1963) research revealed the following as the greatest
technical weaknesses found by employers in‘beginning stenographic
and secretarial workers: poor spelling, poor grammar, boor dictation
and transcription, poor typewriting, and lack of English fundamentals.

Stehr (1958) pointed out in his doctoral study that poor
punctuation skill, poor penmanship, and inability to perform accurate
arithmetic computations were the chief deficiencies in basié skill
training. |

Tate's (1952) study analyzed the duties of 107 secretarial workers
employed in eleven different categories of businesses; The buginesses
were classified as small- ; medium- , or large-sized offices. A4 |
command of English was identified as one of the basic factors on which
secretarial work is based to a considerable extent.

Sarthou (1960) made a survey to determine the\needs of seeretaries
who were members of seven selected chapters of the National‘Secretaries
Association in 1959, Data were collected by a questionnaire designed

to elieit information concerning educational background and additional
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education needed, Of the respondents, 90 per cent stated a need for
refresher training in business law, office management, accounting,
English, and psychology. These respondents believed that English,
psychology, office management, business law, accounting, business
organization, and filing should receive major emphasis in a college
secretarial curriculum.

Flood (1962) also presented a good case for improved instructien
in the related learnings. In an unpublished study of'erroré made
in 1,000 business letters that had been mailed, she found that only
248 of these letters were considered mailable. A maiiable letter
was defined as one Whichjgontained none of the typés of errors usually
checked in her classes at Mankato State College and which was clear
in meaﬁing. The total number of errors in these letters was 1,103,
and more than half of these were related-learnings errors. .Wbrd
di#ision errors occurred 649 times, and punctuation errors occurred
173 times. The other errors were in spelling, poor erasureé,
ﬁlacemént, strikeovers, or typewriting.

Some of Anderson's (1962).findings, derived from various research
studies relating to shorthand and transcription were:: that businessmen
frequently report that their secretaries are weak in grammaf, spelling,
~and punctuation; that the mqst common errors in transcription are in
punctuation, typing, grammar, spelling, and capitalization; and that the
ﬁbstfreduﬁniﬂy'reported punctuation errors are in the use of the comma,
thé apéstrophe, and the hyphen. She concluded that one of the
significant implications of these findings is that emphasis should be

~placed on related skills such as English fundamentals of punctuation,
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capitalization, and grammar and on correct typing usage in shorthand

and transcription classes.
Summsary

A thorough review of the research and literature concerning
reinforcement by knowledge of results revealed many contradictory
thoughts concerning the subject. Some researchers fouhd that giving
knowledge of results was better than giving no knowledge of results,
and others found that givingbno knowledge of results did not have a
detrimental effect on learning. Some studies reported that a delay
in knowledge of results was detrimental to learning in the acquisition
stage but faecilitated retention. Other findings weré that retention
was hindered by a delay in knowledge of results. Some researchers
found that immediate knowledge of results facilitated acquisition of
learning, and others found that it had no effect,

Even though some writers concluded from their review that some
principles of learning can be established and some generalizations
can be made, it seems that the review presented in this chapter would
cause one to be very hesitant in arriving at any conclusions. Perhaps
the safest conclusion is that establishing the effect of knowledge of
feéﬁlté in any given situation, on any given age group, and for any
given type of learning requires thorough experimentation.

The review concerning the related learnings revealed that wvery
frequently students of shorthand and transcription do not receive
adequate instruction of the related learnings. Furthermore, it

emphasized the demand for secretarial and stenographic workers who
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are competent in the related learnings. There seems to be widespread
agreement among business educators, stenographers and secretaries,
and employers of stenographers and secretaries that more effective

teaching of' the related learnings is needed.



CHAPTER IIT
EXPERIMENTAL DESIGN AND PROCEDURE
Experimental Design - Analysis of Covariance

The statistical test applied was analysis of covariance. According
to Wert (1954), analysis of covariance was developed to provide a means
of attaining a measure of control of individual differences. Wert(iQSh)
further stated on page 343:

In general, it will provide tests of significance for the

comparison groups whose members may have been stratified

and whose members have been measured with regard to one or

more variable characteristics other than the criterion,

Garrett (1962) also pointed out that the appropriate statistic to
be used in an experiment in which a comparison of initially unlike
groups is desired is analysis of covariance., Garrett (1962) stated
on page 295:

Covariance analysis is especially useful to experimental

psychologists when for various reasons it is impossible or

quite difficult to equate control and experimental groups

at the start: a situation which often obtains in actual

experiments., Through covariance analysis one is able to

~effect adjustments in final or terminal scores which will

allow for differences in some initial variable.

It was proposed that individual differences of the students in
the gfoups being compared in this study would be adjusted according
to the following variables: (1) pre~test scores, (2) composite ACT
scores, (3) English ACT scores, (4) college grade-point averages, and

(5) high school grade—point averages. However, the statistical
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analysis, shown in Appendix E, indicated that only the pre-test scores
and college grade-point averages were significant covariates in making
adjustments to equate the groups being compared. Therefore, in the
final analysis, these two covariates were the only ones used.

In addition to the variables which were controlled statistically,
the number of students concurrently enrolled in Business
Communications 213 was equally balanced in the groups being
compared. Also, the numbsr of students concurrently enrolled in
English compogition was equally balanced in the groups being compared.

An analysis of covariance was used to test the significance of
the difference in the group mean quiz scores and the group mean post-
test scores, holding the pre-~test scores and college grade-point
averages constant, for the experimental and control groups .in Office
Management 302 and for the experimental and control groups in
Office Management 322. The‘data for Office Management 302 and for
Office Management 322 were analyzed separately, comparing the experi-
mental group with the control group in Office Management 302 and
comparing the experimental group with the control group in Office

Management 322,
Experimental Procedure

Development of Tests

Two tests, equal in form, were developed. One test was used as
a pre=test and post=test, and the other test was divided into parts
and used as interim gquizzes following the presentation of each set

of teaching materials,
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The following procedure was used in developing the tests:

(1) The investigator selected and weighted the related-learnings
areaé to be included in the tests, as shown in Table I, This selection
was a judgmental one based upon the emphasis which, in the opinion of
the investigator. should be given in the transcription classes used

in this study to the related-learnings areas outlined in the

Reference Manual for Stenographers and Typists.

?(2) The investigator composed two tests of 100 items each., The
two tests were intended to be equal in form, and the items were
weighted according to the selected distribution shown in Table I,

(3) The tests were submitted to a panel, which was requested
to express opinions concerning the appropriateness of the related-
learnings areas selected, the appropriateness of the weighting of
the selected related-learnings areas, the equality of the two tests,
and the validity of the two tests. The tests were revised according
to the suggesfions of the panel, resubmitted to the panel, and |
reviéed again,

(%) The tests were then administered tovan Office Management 322
transeription class.

(5) Aﬁ item analysis was made to determine the item discrimination
indices and itém difficﬁlty indices.

‘(6) The reliability of each test was determined statistically
by the split=half technique.

(7) The correlatipn of the two testsiwas determined statistically,

A more detailed discussion of the procedure used in developing

the tests is given under various subheadings in this section.
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TABLE I

COMPOSITION OF ORIGINAL TESTS IN TERMS OF ITEMS
REPRESENTING EACH RELATED-LEARNINGS AREA

Related-Learnings Area Per cent
Details That Mark an Acceptable Letter 20
Punctuation Lo

Parentheses (1%)
Period (1%)
Question Mark (2%)

Corma (25%)

Semicolon (6%)

Colon (1%)

Dash (1%)

Quotation Mark (3%)
Capitalization 10
Numbers 10
Abbreviations 5
One Word, Two Words, or Hyphenated Word 10
Word Division 5

100

Validity of Tests

In defining the validity of a test, Garrett (1962) stated on
page 354: "The validity of a test . . . depends upon the fidelity with
which it measures what it purports to measure." Garrett (1962) stated
also that a test is not geﬁerally valid but is valid for only a
particular situation or purpose.

In determining content validity on educational achievement tests,
the opinion of many educators as to what a child of a givén age or
grade should know about a given subject is used. Face validity is -
said to be achieved when a test appears to measure what the author
intends to measure. Judgments of face validity are useful to an
author in helping him to decide whether his test items are relevant

to a specific situation (Garrett, 1962),
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Davis (1949) pointed out that the first step in building a valid
test is to adequately and accurately define the variable to be measured
by presenting an outline weighting each topic in proportion to its
importance. Secondly, test items should be constructed to measure the
variable they are supposed to measure, These items should be criti-
cized, revised, and tried out; and then the most suitable items for
~ testing each topic should be included in the final form of the test
with proper regard for the weighting of the outlined topics.

To establish the validity of the tests developed for this study,
the first tests composed by the investigator were submitted to a
panel, This panel was asked to express opinions concerning not
only the validity of the tests but also the appropriateness of the
related-learnings areas included in the tests, the appropriateness
of the weighting of the selected related-learnings areas, and the
equality of the two tests,

Using a panel to review the tests before administering them to
a group for the purpose of making an item analysis is suggested by
Davi; (1949). He‘pointed out on page 16 that "it is wasteful to use
item-analysis techniques to weed out items that are obviously defective
to a subject-matter expert." He observed that valuable testing time
may be saved by having ambiguities and inaccuracies pointed out by
authorities.

The panel selected as authorities to review the tests were three
transcription teachers in the Department of Office Management at
Oklahoma State University, These persons frequently teach the
transeription courses used in this study and were thought to be the

most logical persons to make the reqﬁestédfjddgmentég Memorandum I
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in Appendix D, giving instructions as to how test validity is
defined and should be established, accompanied the tests which were
delivered to the panel.

The panel members independently reviewed each of the tests and
then met as a group to decide upon recommendations to be made for
improving the tests. Memorandum II in Appendix D outlines the
recommendétions and expresses the views of.the panel concerning
the appropriatenéss of the related-learnings areas selected and
the appropriateness of the weighting of the selected related-
learnings areas.

At the suggestion of the panel, some additions and revisions
were made, Additions were made to include in each test at least
two items pertaining to each selected rule from the Reference.Manual
for Stenograghers and Typists. The tests, now lengthened'to 150 items
each, were resubmitted to the panel. Memorandum III of Appendix D
accompanied the tests to explain the changes and revisions that were
made in the first tests and to again ask for the opinions of the
panel concerning the validity and‘equality of the two tests.

The suggestions for furthérlreviéion of these two tests were
made orally by each of the panel members. The tests were again
revised in accordance with their suggestions and were then considered
to be ready to administer to a class for the purpose of making an
item gnalysis.

Ttem Analysis of Tests

The tests were administered to an Office Management 322 class on
January 17, 1966, This particular class was the only Office |

Management 322 class taught during the fall semester of 1965. This
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class seemed to be the only appropriate one to administer the test

to for the purpose of making an item analysis, The Office Management 302
classes and the Office Management 213 classes could not be used because
the students in these classes would likely be enrolled the following
semester in the classes to be included in the study.,

The tests, labeled Test 1 and Test 2, were given during the two-
hour class period, During the first hour, one-half of the class was
given Test 1 and oneuhalf of the class was given Test 2. During the
second hour, each one=half of the class was given the tgst opposite
the one they took during the first hour,

An analysis was made to determine the item discrimination
indices and item difficulty indices. The distribution of the items
in the two tests according to these indices is shown in Table II.

Most of the items having a discrimination index below {0 and
most of the items haVing a difficulty index above 90 were discarded.
However, a few of these items were retained for one of the following
reasons: (1) to have two questions pertaining to a rule, (2) to
include the same rules on each test so that equal forms could be
retained, or (3) to maintain the selected weighting of the related-
learnings areas.

According to Davis (1949), in most achievement and aptitude
tests, items with diserimination indices above 20 will ordinarily
have sufficient discriminating power. He further pointed out that
a large number of factors influence the size of the discrimination
index, On pages 15 and 16 he stated:

These include the item's clarity of expression and lack of

ambiguity, the degree to which the keyed answer is adequate
and incontestably correct, the number of items in the groups



tried out, the intercorrelations of the items, the

réliability of the items.and:criterion scores, the true

relationship between the psychological functions measured

by the item and by the criterion, the level:of competence

of the testees with respect to the psychological functions

being measured, and to a slight extent the lével of difficulty
The fact that item discrimination indices

of the itenm.

‘reflect the influence of so many factors means that they
must be interpreted and used with great care.

TABLE II

DISTRIBUTION OF ITEMS ON ORIGINAL TESTS
ACCORDING TO DISCRIMINATION INDICES

AND DIFFICULTY INDICES

L2

Diserimination Indices

Items in Items in

Difficultz Indices

Ttems in Items in

Range Test 1 Test 2 Range Test 1 Test 2
8084 0 1 100 41 39
75<79 0 0 95=-99 0 0
7074 1 2 9094 0 0
65-69 0 0 85-89 15 19
6064 5 i 80-84 0 0
55259 7 6 75-79 11 7
50-54 1 1 70=74 19 20
- 5-b9 7 L 65-69 25 20
Lo-bl 14 18 60-64 3 L4
35-39 14 7 55=59 6 8
- 30-34 3 5 5054 8 16
- 25-29 21 26 L4549 16 8
20=24 8 4 4044 1 4
15-19 - 15 15 35-39 3 1
10=14 8 15 30-34 1 1
5-9 5 6 25~29 0 1
0-=4 b 39 20-24 1 2
150 150 | 150 "150

One factor which may influence the size of the item's

discrimination index is the level of competence of the testees with

respect to the psychological functions being measured, In'fhis,study”

using some items with discrimination indices Iower than 20 was

Justified on the ground that one of the tests, Test 1, was to be
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used as a pre-test and post-test in a transcriptioncéUrsgof a lower
level (Office Management 302) than the class on which the item”analyéis
was made, The same test was to be used as a pre~test and post=test

on the same level (Office Management 322) as the class on which the
item analysis was made, However, at the time the pre-test was
administered, the students in this coumse had a lower level of
competence than the students in the class on which the item analysis
was made,

Test 2, which was diVided into quizzes, was also adminiétered
to groups with a lower level of gompétencé than that of the class on
which the item analysis was made, For these reasons, it was thought
that deviating from the rule which was somewhat reluctantly set by
Davis could be justified in order to meet some of the other desired
eriteria. _

Further justification for deviating from any set rule for an
acceptable discrimination index is given by Davis (1949) in an
example illustrating that statistical considerations alone must not
be depended upon in test construction. The disé;imination index for
an item reflects the relationship between the psychological functions
measured by that item and the total score used as a criterion. An
item's discrimination index is likely to be high if the total score
is composed of items that test material similar to that in the given
“test item. An item's diserimination index is likely to be low if that
item covers material not closely related to the material covered by
most items on the test.

The example which Davis (1949) used was one concerning a test on

American history. If most of the items dealt with political events
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and a féw items dealt with social phenomena, the items testing social
history would have a markedly lower discrimination index than those
items dealing with political history. Yet most historians would
insist that some items pertaining to social happenings should be
included in a test on American histéry in order for the test to be
valid,

If only discrimination indices were used in selecting items,
items tending to have the highest discrimination indices would be
chosen., However, Davis (1949) indicated that the requirements of
the outline and the distribution of item difficulty indices must Be
taken into account, A difficulty index is defined by Davis (1949)
on page 3 as "the proportion of a certain sample of testees that
marks the item correctly." ‘

Garrett (1962) pointed out that the intercorrelations of the
items of the test should be considered as well as item difficulty.
Howe&ef, it is hardly feasible to compute all item intercorrelatipns;
For éxample, for a test of only 50 items, there would be 1,225 phi
coefficiénts; | |

‘As précise knowledge of item correlation Would,usually not be
available, the best distribution of item difficulties would be
impoésible to determine. However, one of the general agreements
among tést makers is that difficulty indices may range from high
to low when iteﬁ correlations are high, as in most achievement tests,
and talent range is wide. The normal curve may thus be taken as a
guide solfhét 50 per cent of the items might have difﬁiéﬁlty‘indices
between .25 and ,75; 25 per cent, indices larger thaﬁ .75; ana

25 per cent, indices smaller than .25. An item passed by O per cent
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or 100 per cent, although it has no differentiating value, may be
included in a test solely for the psychological effect (Garrett, 1962).

After the item analysis was made, most of the retained items
having a discrimination index below 10 and/or a difficulty index
above 90 were revised by the investigator with the help of the panel.
In many cases the revision of an item was aided by examining the equal
item of the opposite test. If the equal item on the opposite test
had a higher discrimination index or a lower difficulty index, the
item to be revised was changed to be more nearly like its equal item
on the opposite test. In a few cases, when no particular reason
could be determined for the low discrimination index or high
difficulty index, the item was left as it was on the original test.

Table III shows that six items which were included on the final
Test 1 originally had a discrimination index below 10; and four items,
a difficulty index above 90, Three of those six items having a
- diserimination index below 10 also had a difficulty index above -90;
therefore, only seven items were actually involved here.

On the final Test 2, fourteen items héd a discrimination index
below 10 on the original test; and eleven items, a difficulty index.
above 90, Eleven of those fourteen items having a discrimination
index below {0 also had a-difficulty index above 90; therefore, only
fourteen items were aétually involved here.

In the distribution of items with diserimination indices in the,w
15=-19 range, fourteen of the fiftéen items in Test 1 had a discrimina-
tion index of either 18 or 19 and all eleven of the items in Test 2

had a diserimination index of either 18 or 19. Therefore, most of the
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TABLE III

DISTRIBUTION OF ITEMS ON REVISED TESTS
ACCORDING TO DISCRIMINATION INDICES
AND DIFFICULTY INDICES '

Discrimination Indices Difficulty Indices -

, Items. on  Items on TItems on  Items on ..
Range Test 1 Test 2 Range Test 1 Test 2
80-84 0 1 - 100 L 11
75=79 0 0 95-99 0 0
70=74 i 2 90-94 0 0
65-69 -0 0 8589 i1 11
6064 5 1 80-84 0 0
55-59 7 6 7579 11 6
50~54 i i 70-74 14 17
4559 6 B 65-69 21 17
Lo-bL4 i2 19%* 60-64 3 4
35=-39 4 5 55=59 5 6
30=34 3 5 5054 8 12
25=29 16 16 L5-49 15 7
2024 7 3 LO=Lk i 3
15-19 i5 1 35-39 3 1.
10=14 5 9 30-34 i i

5-9 2 3 25=29 0 -0
0=l 4 11 20=24 i 2
TgBEE T OB¥¥ T oB*x% " OB%F

*Two items in Test 1 were switched to Test 2, making more items in
this group now than originally.

**Two ‘questions which were not in the original tests were added at

the suggestion of the panel. Therefore, the distribution totals
are 98 rather than 100, : o .

items in the 15-19 range of discrimination indices were almost 20,
which was suggested, by Davis (1949) as being sufficienﬁ.

After the items were selected, giving consideration to the
discrimination and difficulty indices, the percentage of items
relating to certain marks of punctuation ﬁas slightly altered. Table IV
shows the compogition of the final tests in terms of the percentage of

items representing each of the selected related=learnings areas..
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COMPOSITION OF REVISED TESTS IN TERMS OF ITEMS
REPRESENTING EACH RELATED-LEARNINGS AREA

"

Related-Learnings Area Per cent

Details That Mark an Acceptable Letter 20
Punctuation 40

Parenthesés (2%)

Period (2%)

Question Mark (2%)

Corma (21%)

Semicolon (4%)

Colon (4%)

Dash (1%)

Quotation Mark (4%) ‘
Capitalization 10
Numbers 10
Abbreviations 5
One Word, Two Words, or Hyphenated Word 10
Word Division :

100

As a result of selecting 100 items Jjudged to be best in terms of

~diserimingtion indices and difficulty indices, in 27 cases only -

one item related to a particular rule was included in each test.

The rule numbers from the Reference Manual for Stenographers and

. Iypists to which items in the final tests are related are given in

Table V.

The rule numbers relating to items in Test 2, which was used as

quiﬁzes,.were ideptical to those in Test i, which was used as the

pre~test and post-test. Testv2 was divided into parts and used
according to the schedule in Table VI,

Reliability of Tests |

Garrett (1962) on page 337 staﬁeds

A test score 1is called reliable when we have reasons for
believing the score to be stable and trustworthy. Stabili

ty
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TABLE V

RULE NUMBERS TO WHICH ITEMS IN
REVISED TESTS ARE RELATED

Related Learnings

Area Rule Numbers*
Punctuation
Parentheses 317(2)**
Quotation Mark 311 and 297, 306 and 276(2), 304 and 305
Dash 265
Colon 250(2)./255(2)
Semicolon 248, 247, 2u45(2)
Comma. 240, 233(2), 230(2), 226(2), 223 and 224,

214(2), 213a, 213b, 213c, 212(2), 211a,
211b, 210, 207b(2), 206

. Question Mark 196(2)
Period 185(2)
Capitalization 379(2), 372 and 374 and 350(2), 350(2),
366(2), 361, 353 and 350(2), 352 and 358
Numbers 408(2), 406, 4oL, 402, 396, 393 and 394,
390, 385(2)
Abbreviations Lus, 436(2), 434(2)
Word Division 549, s548(2), 546(2)

One Word, Two Words, or 533(2), 529, 527, 515(2), 513(2), 512(2)
Hyphenated Word

Details That Mark an 143, 139, 131(2), 128b(2), 127(2), 122,
Acceptable Letter 95, 92b(2), 92(2), 90, 80, 78(2), 65(2)

%
From Reference Manual for Stenographers and Typists by Gavin and
Hutchinson.

**Included in the tests were two items related to all of the rule
numbers followed by (2).
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TAELE VI

RULE NUMBER TO WHICH ITEMS IN QUIZZES ARE RELATED
ACCORDING TO THE SCHEDULE FOR
ADMINISTERING THE QUIZZES

Quizzes *
Week Set Rule Numbers

185(2)**, 196, 211a, 207b

213¢, 214a, 214b, 223 and 224
306 and 276(2), 255(2)

265, 317(2), 245

65(2), 92a, 92b

78(2), 80, 247

353 and 350(2), 352, 361

127(2), 128b(2), 366

385, 393 and 394, 390, 207b, 240
95, 131(2), 139, 385

434(2), 230(2)

92b(2), 436(2)

211b, 512(2), 513

515(2), 513, 212

548, 546(2), 122

548, 549, 213a, 213b

196, 297 and 311, 304 and 305, 245
250(2), 248, 212

90, 379, 366

379, 350 and 372 and 374, 372 and 374, 143
396, 402, 406, 226

L5, boy, 408(2)

206, 529, 533b, 210

533p, 527, 233(2), 226

il ol el el i
FEEWWLWDNDEP, P, OOVVOOEITIONON\ &FFWW
N N NN NN NDERENDENDENDE DR

*From Reference Manual for Stenqgr_phers and Typists by Gavin and
Hutchinson,

**The figure in parentheses following a rule number indicates the
number of items on the set relatéd to that particular rule,

and trustworthlness depend upon the degree to which the score

Garrett (1962) described four methods of determining the reliability
coefficient of a test: (1) test-retest (repetition), (2) alternéte or
parallel forms, (3) split-half technique, and (4) rational equivalence.

In this study the split-half technique was determined to be the most
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appropriate of the four., The test-retest technique could not be used
because a sufficient amount of time could not bé‘allowed between the
first administration of the test and the retest. The alternate or
parallel form method could not be used because it could not be deter-
mined that the two forms being constructed were parallel until after
the tests were administered. Also, a sufficient amount of time could
not be given between the administration of the two forms. The rational
equivalence method involves the use of two test forms having the same
inter-item correlations on both forms. Since it would not be feasible
to compute inter-~item correlations on two test; containing 150 items
each, the rational quiValence method could not be used,

To use the split<half technique, Test 1 and Test 2 for each
student in thg Office Management 322 class was divided into halves,
with the even-numbered items making up one half and the odd numbered
items making up the other half. The correlation of the scores for the
half-tests was computed for Test 1 and for Test 2. The self-correlation
of each whole test was then estimated from the reliability of,thé half-
tests by using the Spearman-Brown prophecy formula (Garrett, 1962).

The reliability of Test 1 was .87, and the reliability of Test 2
was‘.99. These computations may be seen in Appendix C.

The required size of the reliability coefficient varies with the
purpose of the test. Garrett (1962) on éage 351 stated:

How large a reliability coefficient we should require
depends upon the nature of the test, the size and varlablllty

of the group, and the purpose for which the test was given.

In order to differentiate between the means of two school

grades of relatively narrow range, a reliability coefficient

need be no higher than .50 or .60, If the test is to be used

to make individual diagnoses (1 e., to separate pupil from

pupil), its reliability coefficient for a single grade should
be .90 or higher.



_In view of these comments by Garrett, it was thought that the
reliability coeffieients of these tests were adequate.

Correlation of the Two Tests

The coefficient of correlation was the ratio used to determine
the relationship between the two tests, Garrett (1962) defined
coefficient of correlation on page 125:

-The product-moment coefficient of correlation may be

thought of essentially as the ratio which expresses the

extent to which changes in one variable are accompanied

'by--or are dependent upon--changes in a second variable,

The correlation of the two tests was .98; consequently, the two

tests used were thought to be adequately equal in form. The computation

of the coefficient of correlation may be seen in Appendix C,

Development of Teaching Materials

:The teaching materials were developed by the investigator with
the éid of the same panel who helped in developing the tests. These
materials included the same distribution of related-~learnings areas
as the tests, The items were composed by the investigator, submitted
to the panel for suggestions and/or criticisms, and then revised
according to their suggestions.,

The rule numbers relating to each item in the teaching materials
are shown according to a weekly schedule in Table VII, Each set of
materials contained 20 items, and two sets were given each week for
twelve weeks (Weeks 3 through 14 of the semester). 4 total of 480
items was given,

Description of Teaching Materials

The items included in the teaching materials for the experimental

groups and the control groups were identical; however, the form of the



52

TABLE VII

RULE NUMBERS TO WHICH ITEMS IN TEACHING MATERIALS ARE RELATED
ACCORDING TO THE SCHEDULE FOR ADMINISTERING

THE TEACHING MATERTALS

Teaching Materials

Rule Numbers™

183, 184, 185(2)**, 186, 192, 193, 194, 196,
198, 206, 207b, 208, 210, 211a(3), 212, 213a,

213c, 214a, 214b, 215, 215a, 215b, 215c, 216,
217, 219, 220, 222(2), 223, 224, 244, 245, 246,

225, 227, 228, 229, 231, 234, 236, 239(2), 252,
253, 254c, 255(2), 306 and 276, 278, 291, 292,

245(4), 249, 250, 262, 265(3), 267, 297, 302a,
62(2), 63(2), 64, 65(3), 66(3), 67, 92a(2),
69(2), 74(2), 78 and 434,78, 78b, 80(3), 81,

86a, 86b, 86¢c, 89, 2uk, 246, 247, 249, 250

206, 207a, 208, 210, 243, 35la, 351b, 351c(4),
352(2), 350 and 353(2), 355(2), 361(3)

127(2), 128a, 128b(2), 357, 358(3), 360, 364,
365, 366(2), 368, 369, 371(2), 373, 375

206, 207b, 210, 212, 240, 385, 386(2), 287(2),
389(2), 390(2), 391, 393(2), 394(2), 395

95(2), 131(2), 139, 385, 392, 397, 398, 399,
400, 401, 403, 4OW(2), 405, LO6, LO7, 4O7a, 409

206, 210, 211b, 212, 225, 230(5), 434(3), 436,
86a, 86b, 86c, 90(2), 91, 92a, 92b(2), 156,
436(2), 438(2), Lhh(2), bh6(2), 449(2)

21ia, 211b(4), 510(2), 511(2), 512(5), 513(2),

Week Set
3 1
213b
3 2
247, 2u8
L 1
296, 323
i 2
303, 304, 315, 317, 319(2), 320
5 1
92b, 215(4), 220
5 2
6 1
6 2
7 i
7 2
8 1
438, Lhly, 445 LhE L9, Lok
8 2
9 1
514(3), 515
9 2

510(3), 511(3), 513, 515(2), 516(2), 517,
518(2), 521, 206, 210, 212(2), 231
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TABLE VII (continued)

Teaching Materials

Week Set | Rule Numbers™
10 i 90, 93, 9%, 95, 98, 105, 122(4), 534(2), 538,
539, 540, 541, 546(2), 548(2)
10 2 90, 105, 107(3), 108, 206, 213a, 213b, 213e,
541, s542(2), s45(2), 547, s48(2), 549(2)
11 1 192(2), 194, 196(2), 297 and 311, 302(2), 303,
- 304 and 305, 244(2), 245(3), 248(2), 249(2), 250
11 2 206(2), 210(2), 211a, 212(3), 213¢c(2), 21b4a,
‘ 214b, 215(5), 220, 248, 250
12 1 90(2), 105, 113(2), 114, 115, 116, 125, 126,
| . 128s, 129, 130, 143, 158, 366(2), 372, 379(2)
12 2 113(2), 114, 116, 135(2), 136(2), 138(2), 139,
‘ ' 143(3), 144, 372, 350 and 374, 374, 379(2)
13 1 206(3), 210(3), 212(2), 226(2), 396(2), 402(2),
406, 411, 4i2, U420, 422, 423
13 2 374, 376, 377, 380(k), 381, Lou(2), L08(2),
v b21, L2k, L25, 426, 4h5(2), 454(2)
14 1 206, 210(2), 223(2), 224(2), 226, 227(2), 524,
526, 527, 529, 530, 533b(2), 533e, 533p(2)

14 2 207a, 225(2), 226, 227, 233(3), 522, 527, 532,
. 533a, 533f, 533g, 533h, 533p, 550(4)

*From Reference Manual for Stenographers and Typists by Gavin and

Hutchinson,
*hen more than one item is related to a particular rule, the figure

in parentheses following a rule number indicates the number of items
in the set related to that particular rule,

materials for the experimental groups was different from the form
of the materials for the control groups.
The materials for the experimental groups were designed to give

students immediate knowledge of correct response., The materials were
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prepared by typing the answer to each item immediately below that
particular item. Each set of materials was duplicated. Windows were
cut in one=half of these duplicated sheets in such a way as to
eliminéte all answers, leaving only the items and windows, Each of
these windowed sheets was then attached to a sheet containing both
the items and the answers. The answers appearing on the bottom

shéet could‘be seen through the windows of the top sheet. The sheets
were attached at the top and two sides but not at the bottom.

Next an insert sheet was prepared. The insert sheet was used by
glipping it between the two attached sheets to cover the answers behind
each window, This insert sheet was made of green 20-pound mimeograph
paper, which was thick enough that the answers could not be seen
through it. About one~fourth inch was cut from the side of this
sheet so it could be easily inserted between the two attached sheets.

A 2-inch carbon paper strip was stapled\to the top 2 inches of
the green insert sheet. This design was an aid in determining that
the students checked the answer to each item immediately after
responding to thatqitemo The carbon strip was wide enough to cover
both an item and its answer. Therefore, with the green éheet
inserted so the carbon strip faced the answer sheet, a carbon
impression was made on the beﬁtom sheet, or answer sheet, when the
student responded to an item. If the student pulled t@e insert
sheet below the answer window before makihg a response tc an item,
no carbon impression was made on the bottom sheet, Likewise, if
the student did not pull the insert sheet below the window to check
his answer before continuing to the next item, no carbon impression

was made on the bottom sheet for that next item. Illustrations of
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the teaching materials used in the experimental groups and the
procedure for working through these materials are shown in Appendix B,

With this design of the materials for the experimental groups,
it was thought that the classes could be watched closely enough to
be fairly sure that the students proceeded through the items as
instructed. This design, of course, was not foolproof, as a student
could pull the iﬁsert sheet below the answer‘window, look at the
answer, push the insert sheet back up, and make his response. However,
there was no incentive for any student to proceed in this manner as
these materials were not for grading purposes. The students were
well aware that these materials were not for grading purposes and
that the teacher kept no record of incorrect responses.

The materials for the control groups were designed to give: the-
students delayed knowledge of correct response. One sheet contained
only the items to be answered; a separate shest containing the answers
to the items was attached. The students worked completely through
the exercises or questions, making a response to sach item. After
they had responded to g1l of the items in the set of materials, the
students detached the answer sheets and checked their answers, The
answer sheets were attached and given to the students along with the
set of teaching materials so the students could check their answers
as soon as they finished the exercises. The use of this procedure
in distributing the answer sheets also saved class time,

A copy of each set of teaching materials used in the control

groups may be seen in Appendix B.
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Selection and Description of Sémglg

The sample cﬁnsisted of students enrolled in the four
transcription classes taught at Oklahoma State University during the
spring semester of 1966, All were female students enrclled in one
of the two sections of Office Management 302 or one of the two sections
of Office Management 322, These classes provided an experimental
group and a controllgroupzﬁareach of the two levels of transcription,

Section 1 of Office Management 302 met at 8:30 a.m. Monday
througthhursday, and Section 2 met at 1:30 p.m. Monday through
Thursday. Section i in Office Management 322 met at 10:30 a.m.
Monday through Thrusday, and Section 2 met at 1:30 p.m. Monday through
Thursday. Students enrolled in Office Management 302, Section 1, were
also enrolled in Office Managemsnt 303, Section 1, which met st
?:30 a.m. Monday through Friday; and students enrolled in Office
Management 302, Section 2, were also enrolled in Office Management 303,
Section 2, which met at 12:30 p.m, Monday through Friday. Students
enrclled in Office Management 322, Section 1, were alsc enrolled in
Office Management 313, Section 1, which met at 9:30 a,m. Menday
through Friday; and students enrolled in Office Management 322,
‘ Section 2, were also enrolled in Office Management 313, Section 2,
which met at 12:30 p.m, Monday through Friday.

In Office Management 302, Section 2 was the control group. To
be more conservative, Section i was chosen as the experimental group.
As the time of day the classes met was a potential intervening
variable, it was thought that the group taking the class at the less
desirable time should be the experimental group so that if a

significant difference were found in favor of the experimental group
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this difference could not be attributed to the experimental group’s
having met at a more desirable hour than the control group.

In Office Management 322, Section 2 was the experimental group
and Section 1 was the control group. Section 2 was chosen to be
the experimental group in Office Management 322 because the Office
Management 302 class meeting at that same hour was a control group.
In addition, it was thought that, of the two hours the Office
Management 322 classes met, the Section 2 hour was the less desirable.
Consequently, on both levels the experimental group met at the hour
thought to be the less desirable,

It should be pointed out that the class hours thought to be
the less desirable were determined by the investigator and the
other transcripticn teacher;, These decisions were judgmental
factors and not based on experimental evidence.

The total number of students enrolled in Office Management 303
and 302, Section 1, was 5i; and the total number of students enrclied
in Office Management 303 and 302, Secticn 2, was 35, The total
number of students enrclled in Office Management 313 and 322,
Section 1, was 39; and the total number of students enrolled in
Office Management 313 and 322, Section 2, was 36. In the final
analeis, data for 35 students in Office Management 302, Section 1
for 35 students ih‘Offiee Management 302, Section 2; for 34 students
in Office Management 322, Section 1: and for 34 students}in Offics
Management 322, Section 2, were used, Therefore, data for 138 of
the 161 students who participated in the study were included in the

final analysis,
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The data not used was excluded for one of the following reasons:
(1) to balance, in the compared groups, the number of students
concurrently enrolled in Business Communications 213; (2) to bélance,
~in the compared groups, the number of students concurrently enrolled
in English composition; (3) to balance, in compared groups, the
number of students included in the final analysis; and (4) to
include in the final analysis data for only the students who took
the pre-test, the post-test, and an adequate number of the interim
quizzes, A few students were absent from class and missed either
the pre-test, the post-test, or several of the interim quizzes.
Teaching and Testing Procedures

The teaching involved in this experiment began the third week
of the 1966 spring semester, The experiment was started at that time
because the students were permitted to add courses during the first
two weeks of the semester, and it was desirable to staftthe experiment
- after students could no longer add the courses involved. The
experiment was ended the fOurteehth week of the semester, or one week
before the end of regular classes. It was ended at that time to allow
at least a one~week period to lapse between the administration of the
last set of teaching materials and the post-test.

On Tuesday of the third week of the semester, the pre-test,
the revised Test 1, was given to all four groups, No time limit
was placed on this test, and all students finished within fifty
minutes, The students were told that this test was given for
diagnostic purposes and would be used to help determine which areas

of the related learnings should be studied most intensely.
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Assignments were made in the Reference Manual for Stenographers
and Typists according to the schedule in Table VIII. Two sets of
teaching materials were administered each week, each set containing
20 items., Most of the items in the teaching materials were related
‘to the assignment for that particular week; however, some items were

a review of a previous assignment.

| TABLE VIIT

SCHEDULE FOR REFERENCE MANUAL ASSIGNMENTS

Week - : Assigned Section
3 Punetuation
L Punctuation -
5 Details That Mark an Acceptable Letter
6 Capitalization
7 Numbers
8 Abbreviations
9 One Word, Two Words, or Hyphenated Word
10 v Word Division
11 Review of Punctimtion:
i2 Review of Details That Mark an Acceptable Letter and
' Capitalization
13 Review of Numbers and Abbreviations
i4 - Review .of Word Division and One Word, Two Words, or

Hyphenated Word

Before the first set of teaching materials for thé week was
distributed, students were given an opportunity to ask questions
about the assighed material. This period was limited to five minutes.
Ir theIStudents had no questions, the teacher briefly went over a few
of the more difficult rules in the assigned section,

Next the teaching‘materials were distributed. Students in the

experimental groups were instructed to answer the first question and

7
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then to pull the green insert sheet down below the first window to

check the answer to the firsﬂ question., They were instructed to
proceed through the remainder of the items in a like manner,

The control groups were given a sheet containing the exercises,
with an answer sheet stapled to it. These groups were instructed to
work through all of the items and then to detach the answer sheet
and check their answers.

The number of the rule related to each item was given with the
answer on the materials for both the experimental groups and the
control groups. Students were instructed to note the items missed
and the rule number related to each item missed,

The time period given to working through the exercises and checking
the answers was limited to ten minutes for both the experimental groups
and the control groups, and on many :occasions less time than ten
minutes was needed. All students were given enough time to complefe
- the exercises.,

Students were then given an opportunity to check the rules
related to the items missed and to ask any questions they wished
concerning a rule or item. This activity was limited to five minutes,
which was ample time,

The materials were collected and a short quiz was given. The
time required to answer each quiz was about two minutes. The quisz
tested only rules included in the teaching materials for that
particular day, After the quizzes were collected, the correct
answers were given orally by the teacher,

The second set of materials given each week was administered by

the same procedure except the first question period was omitted because
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students had already been given an opportﬁnity to ask questions about
the assigned section, Also, during the Weeks 11 through i4, no
question sessions were given preceding the distribution of the
materials because the assignments for these weeks were review sections,

In most cases the total class time required for the complete
teaching procedure for a set of materials was from ten to twenty
minutes, In no case was it mofe than twentyhfive minutes.

No particular days of the week were specified as days to give
teaching materials; but each class of Office Management 302 was given
materials on the same days, and each class of Office Management 322
was given materials on the same days. In some cases on a particular
day the second set of materials for that week was given to the
experimental groups, and the first set was given to the control
groups and vice versa. This procedure was followed in an effort to
prevent students in the early classes from giving quiz answers to
students in the later classes. The students did not know whether
both classes would have the same set of materials and the same quiz
on any particular day.

On Friday of the fifteenth week, the post=test was administered
to all four groups. No time 1imit was placed on this test, and all
students finished within fifty minutes.,

The post-test was unannounced so that it would more accurately
measure what the students had learned from the teaching materials
rather than what they could learn from studying just preceding the
test, The early classes were asked not to announce the test to the
later classes. Their incentive to refrain from anncuncing the test

was the fact that the test grades were curved on a comparative basis,



combining both sections of Office Management 302 and combining
both sections of Office Management 322. The post-test grades

were considered in computing the students! final grades.,
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CHAPTER IV
FINDINGS

When the experiment was completed, the data was arranged by
classes into four tables. Data for certain students were then
discarded for one of the following reasons: (1) to balance, in
the compared groups, the number of students concurrenfly enrolled
in Business Communications 213; (2) to balance, in the compared
groups, the number of students concurrently enrolled in English
composition; (3) to balance, in compared groups, the number of
students included in the final analysis; and (4) to inciude in the
fina;.analysis data for only the students who took the pre~test, the
post-test, and an adequate number of the interim quizzes., A few
students were absent from class and missed either the pre-test,
the post-test, or several of thg interim quizées.

It was first thought that the data for all transfer students
would have to be discarded Because ACT scores were unavailable for
these students, However, the statistical analysis showed that ACT
scores were not significant covariatesf therefore, no data were
discarded because of unavailable ACT scores.

In most cases, when a student was ab;ent from elass on a day
that a quiz was given, he was permitted to make up the set of teaching
materials and the quiz that he missed. However, in a few cases, the

students did not make up the work missed; and for these students a
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quiz score was computed on a percentage basis (total points divided
by total possible points equals percentage score).

When it was necessary to discard data for students because of
their concurrent enrollment in Business Communications 213 or in
- English composition and when it was necessary to discard data to
balance the number of students included in ‘the final analysis for
the groups being compared, a random procedure was used, For example,
if the data for four students in one class needed to be discarded in
order to achieve the proper balance of students concurrently enrolled
in Business Communications 213, all students in that particular class
who were concurrently enrolled in Business Communications 213 were
assigned a number. A number corresponding to each of these numbered
students was written on a card. These cards were placed in a box and
shuffled; then four cards were drawn to determine which data would be
discarded,

In all other cases, when it was necessary to discard data,
the above~described procedure was followed. This procedure was a
simple one, as the data for only 23 students had to be discarded,

The data to be used in the final analysis were then arranged

into four tables as shown in Appendix E.

.
o, { 7

i

In the analysis of covariance, .the quiz scores and post~£:;£
scores were adjusted, using the pre~test scores and coilege grade-
point averages as covariates. The other proposed covariatesnm
composite ACT scores, English ACT scores, and high school grade-point
averages--were found to be insignificant in their adjﬁstments to

equate the groups being compared (see Appendix E).
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A standard analysis of covariance program was used to determin;m
the significance éf the differences in the group mean quiz scores and
the group mean post-test scores for the two groups in Office
Management 302 and for the two groups in Office Management 322,

This program is available at the Oklashoma State University Computing

Center.
Analysis of Quiz Results™

The adjusted group mean quiz scores are as follows:

Office Management 302, Control Group 89, 5833
Office Management 302, Experimental Group 88,0110
Office Management 322, Control Group ’ 87,6713
Office Management 322, Experimental Group 90,9816

In Office Management 302, the control group had a slightly
higher adjusted mean than the experimental group. The difference
in these adjusted means, however, is not significant, The t-value
for the difference is 1,92, which is not significant at either the
.01 or .05 level of confidence., Therefore, therée is no significant
difference in the adjusted group mean quiz scores between the
experimental group and the control group in Office Management 302,

In Office Management 322, the experimental group had a signifi-
cantly higher adjusted mean than the control group. The t-value
for the difference is 4,04, which is highly significant at the .01
level of confidence. Therefore, there is a significant difference
in favor of the experimental group in the adjusted mean quiz scores
in Office Management 322,

No particular reason is apparent for the contradictory results

in Office Mahagement 302 and Office Management 322 other than the

*Statistical computations and data tables may be seen in Appendix E.
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poséibility that intervening variables which cannot be controlled

were present. One potential intervening variable was the time of day

the classes met, If one assumes that a class which starts at 7:30 a.m,

is less desirable in tefms of student achievement than a class which

starts at 12:30 p.m,, the experimental group in Office Management 302

may have been detriméntally affected by the time of day the class met.
Although the investigator did not attempt to establish the-

effects of the time of day on achievement in transcription classes,

it is suggested that this:factor could be one possible explanation

for the contradictory results, Further reasoning for this

suggestion is presented in the next chapter,
Analysis of Post-test Results™

The adjusted group mean post-test scores are as follows:

. 0ffice Management 302, Control Group 82,6081
Office Management 302, Experimental Group 83,0883
Office Management 322, Control Group - 81.2138
Office Management 322, Experimental Group 80,9812

In Office Management 302, the experimental group had a slightly
highér adjusted mean than the control group. However, the difference
in these adjusted means, having a t-value of ,38, does not approach
significance at either the ,01 or .05 level of confidence., Therefore,
there is no significant difference in the adjusted group mean post-test
scores between the experimental group and the control group in Office
Management 302,

In Office Management 322, the control group had a slightly higher
adjusted mean than the experimental group. The difference in these

adjusted means, having a t-value of .18, does not approach significance
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at either the .01 or ,05 level of confidence. Therefore, there is no
significant difference in the group adjusted mean post-test scores
between the experimental group and the control group in Office
Management 322,

The results of the post-test indicate that the experimental
treatment had no significant effect in either Office Management 302
or Office Management 322. While the experimental treatment did not
result in significantly higher scores on the post-test, it appeared

to have no detrimental effect,



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATTIONS |

£

The purpose of this experiment was to determine the effects,
if any, of immediate knowledge of correct response as opposed to
delayed knowledge of corréct response on initial learning and on
retention of selected related learnings in transcription classes,
Initial learning was measured by quiz scores, each quiz being given
immediately following the administration of a set of teaching materials
and testing only the related learnings included in that set of teaching
materials, Retention was measured by the scores made on a postmtest,
which was given one week foliowing the adminisfraﬁion of the last set
of teaching materials.

Two classes in Beginning Transcription (Office Hanagement 302)
and two classes in Advanced Transcription (Office Management 322) were
used in the experiment, yielding results for two developmental levels
in transcription. The subjects were 138 female students who were
enrolled in one of the four transcription classes taught at Oklahoma

State University during the spring semester of 1966, \

*w_f')

0
K

The results of the study concerning initial learning were
contradictory, The quiz scores revealed no significant difference
in the experimental and control groups in initial learning for Office
Management 302, However, a highly significant difference in favor

of the experimental group was found for Office Management 322,

68



69

Two possible explanations are offered for these contradictory
results: (1) Immediate knowledge of correct response did in fact
facilitate initial learning at the Advanced Transcription develop=-
mental level but had no significant effect at the Beginning
Transcription developmental level; or (2) Intervening Yariables were
present which could not be measured or controlled andj%hich affected
the results in either Beginning Transcription or Advéﬁced Transcription,

'The investigator suggests that the time of day the Beginning
Transcription class met could have had a detrimental effect in
this experimental group, Admittedly, this suggestion is based
pureiy on judgmental evidence, Although the transcription class
metat 8:30 a.m. and all teaching materials, quizzes, and tests were
administered during this periocd, the students in this class Wére
concurrently enrolled in Beginning Dictation, which met at 7:30 a.m.
The investigator taught the experimental group of Beginning Dictation
and Beginning Transcription at 7:30 a.m. and 8:30 a.m. and also the
control group of Beginning Dictation gnd Beginning Transcription at
12:30 p.m. and 1:30 p.m. Throughout the semester, the afternoon
group appeargd to be more alert, more highly motivated, and more able
to follow instructions than the morning group.

One factor which offers some support to the argument that
the time of day may have affected achievement in Beginning Transeription
is a comparison of the group‘grade averages of the two sectioﬁs,in
Begimming Dictation (Office Management 303). Beginning Dictation was
selected for comparison rather than Beginning Transcription because
the transcription grades are determined on a comparative basis within

classes, In Beginning Dictation, departmental standards are used as
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guidelines in determining grades. ‘fhese standards specify the
dictation speed, transeription speed, and transcription accuracy for
each letter grade, The Beginning Dictation grade is therefore arrived
at more objectively than the Beginning Transcription grade. Although
the Beginning Dictation grade cannot be considered to be independent
of the treatment in the experiment, other factors, such as dictation
speed and accuracy, transcription speed, and typing accuracy, are
measured to a gréétér.extent than related learnings by this grade.

A comparison of the grade averages, using grades for the same subjects
as those whose datawere included in thebfinal analysis of the
experiment, shows that the 7:30 a.m. group had a grade average of
2.4571 (C+) in Beginning Dictation and the 12:30 p.m. group had a
grade average of 3,0314 (B) in Beginning Dictation (based on

4,000 = A)., These group grade averages were not adjusted for
individual differences between groups; but even so, they seem to

lend some support to the thought that the time of day the class

met, or possibly some other other variasble, may have had a detrimental
effect on achievement in the morning section of Begiﬁning Dictation
and Beginning Transcription,

The null hypothesis that there will be no significant difference | |

\

in initial learning between students who receive immediate knowledge -
y
3
i
4

of correct response on related-learnings teaching materials and
students who receive delayed knowledge of correct response on
related-learnings teaching materials can be neither accepted nor
rejected on the basis of the results of this experiment.

The results of the study concerning retention indicated no

significant differences between the experimental and the control



71

groups for either Office Management 302 or Office Management 322,
Apparently, immediate knowledge of correct response had no significant
effect on retention in this experiment.

The null hypothesis that there will be no significant difference
in retention between students who receive immediate knowledge of
correct response on related-learnings teaching materials and students
who receive delayed knowledge of correct response on relateduléérhings
teaching materials is accepted on the basis of the results of this
experiment,

The recommendations are:

(1) Because of the contradictory results of this study and
also the contradictory results of previous research, a great deal
more experimentation mngt be conducted before conclusive statements
can be made concerning the effects of immediate versus delayed
knowledge of results in the classroom. These experiments should be
conducted in practical learning situations. They should be conducted
in the same environment in which the findings might have some value,

(2) A similar experiment should be"cgnducted using subjects in
one class but dividing the one class into two treatment groups to
minimize the possibility of intervening variables affecting the
performancé of one group but not the other group.

(3) A similar experiment should be conducted in other classes
in which some of the selected related learnings of this study are
arg taught, Such ciasses might be business communications or English,

(4) A similar experiment should be conducted using only the very
basic related learnings in Office Management 213 (Advanced Shorthand),

or an equivalent course, to determine the effects of immediate versus
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delayed knowledge of results at that particular developmental
level,

(5) Educators should continually search for improved techniques
and mgthodsrof.feaching and should use their classes to conduct
small-scale research in an effort to determine more effective means

of teaching
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TESTS USED IN EXPERIMENT
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Pre-test and Post~test

This test consists of a series of exercises, each divided into
four parts lettered A, B, C, and D, You are to look at each exercise
and decide which part has an error in punctuation; capitalization;
numbers; abbreviations; word division; one word, two word, hyphenated;
and details that mark an acceptable letter. Each section of the test
is labeled so you will know the type of error to look for, When you
have decided which part is wrong, fill in the space under the letter
for that part. Be sure the item number on the separate Answer Sheet
is the same as that of the sentence on which you are working,

Some exercises have no error in any part, If there is no error
in the exercise, fill in the space under the letter E.

Sample of Answer Sheet

Example X, 100 complimentary tickets / are to A B C D E
A x. &/
be distributed / by the salesman of / each b '
B | c Y./l 111N
local district.
D

Example ¥, The salesman said he / had written
A B
the orders / and had mailed them / to the
C
home office,
D

In Example X, "100" is wrong, so the space under A has been
filled in, There is no error in Example Y, so the space under E
has been filled in,

There is no meore than one wrong part in any sentence. When you
find a part with an error, blacken the space under its letter on the
separate Answer Sheet. Some of the sentences are entirely correct.
If no part has an error, blacken the space under E.

Work as rapidly and as accurately as you can. If you are not
sure of an answer, mark the chpice which is your best guess. You
will have 50 minutes in which'to complete the test.




80

PUNCTUATTION
1, The two men / appointed to serve on / the entertainment committee /
A _ B C
were efficient,
D
2, Will you please / return the books / to the library / tomorrow?
A B c D
'3, The table, see page 24, / shows the percentage / of increase from /
A B C
1956 to 1960,
D
4, Will you / please send / me a copy / of your catalog.
A B : c D
5. David has been / very ill with / pneumonia; but he / is better
A B c
this morning,
D
6. The author who / wrote "Victory Through / the Air" is /
A B C
very popular,
D
7. We shall go to the / conference, although we / shall be unable
A B C
to / attend all of the meetings,
D
8., Giving a lecture / on the first / day of class, always /
A B C
makes me tense,
D
9, On Friday / morning we / always have / a test.
‘ A B C D
10, You are / invited to / the party, / aren't you?
A B C D
11, They work / hard, and / ask for no / sympathy,
A B C D
12, Tuesday / was a / cold dreary / day.
A B C - D
13,

The book, / entitled "Gone with the / Wind" is very / interesting,
A B C ? D



14,

i5.

16,

17.

18l

19,

20,

21,

22,

230

24,

25,

26,

Some teachers / are friendly; / others / reserved,

A B C D
Do you know / whether you will / be able to go, / Mr, Thompson?
A B C D- :
If they insist, I / shall make the speech, / but I am timid /
in frgnt of a crowd, g ¢
D
The #ssignment was too / difficult for the class, / consequently,
few of tﬁe students / were able to Eomplete it,
c D
The directors at the regular / meeting elected three officers; /
namely, presigent, vice president, / and segreta?y.
c
Food, clothing, / and shelter: these / are considered the /
necessit%es of life, ? ’

John's article / is "Human / Relations in / Effective Letters",

A . B C D

"Why," she /[ asked, "must / you work / late again"?
A ‘ B C D

Most of the architect's suggested / changes (see Enclosure 2) can /

be incogporaﬁed at / very little adgitional cost, ?
John Adams, who / was our second president / was the father of /
John guincy Adams, ? ¢

D
The test will be / given on Monday no / matter what the /
studenis wish, ? °

D
To order supplies / from only one / firm, does not / insure
maximu% satisfaction, ’ °

The coats / were billed / to me / weren't they?
A B c D
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28,

29.

306.

31,

32,

33.

34,

35,

36.

37.

38.

39,

82

The report is / too technical, and / contains too / much material,

A B C D
If anyone / is to / blame it / is I, |

A B C D
Our new office / building, containing three / floors will be ready /
for oﬁcugancy next month, 7 ¢

My brother, John, / will meet / us at the / station, /
A B C D
(Explanation: I have two brothers,)

Mr, Smith lives / in Chicago; / Mr., Conway / in Detroit.
A B Cc D

Please file / these annual / statements / Mr, BElack.
A B C D

That New York City / is a great / wholesale center / is understood,
A B , C D

If a refrigerated car is unavailable, / then you have permission
A B
to ship / via a ventilated car, but wire / us collect if you cannot
’ C D
make delivery immediately.

Salesmen are coming to / the district meeting from Detroit, /

A B
Michigan; Buffalo, New York; / and Cleveland, Ohio,
C D
I have two objections / to the speech: it / is a great deal
A B C
too technical, and / it contains too much material,
D
We publish three bulletins each month: / namely; General Business
B
Advice, / Business Conditions, / and Management Conditions.
C D
T asked, / "What was the / last report / we received"?
A B C D
The word "principal” has / a5différent meaning‘frém the word
A ‘ B
"principle”; / therefore, the student should / memorize the

C
definition of each word,
D
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40, You may be sure of / one thing; at / Plasties the prices may be
A B c
low, but the / quality is high,
D

- CAPTTALIZATION

41, New markets for / hoﬁSehold appliances were being / developed in
the Sﬁuth / last Fall, ’ ’
D
42, The applicant's major / is history, and he / plans to take /
world hisgory next year. ’ -
43, The forms were sent / to our Southern office / in New Orleans /
last sumﬁer. 2 ¢

D

44, Mr, John Smith, / Professor at / Oklahoma State University, /
A B C
will agppear on the program tonight.
D

45, Miss Smith / thinks she / would like the / work in a Sales
A B | c D
Department, '

'46. That regulation by / the government / is often a necessity / was
A B C
pointed out by President Johnsen.

D
47, This graduate assistant / is teaching a course / in Retailing,
A B C
and he is / taking a course in Spanish,
D
48, Mr, John Richardson, / production manager, / Ace Sporting Goods, /
A B C
spoke to the class,
D

49, The speaker for / our meeting will be Professor / John A, Dawson
A B . C
of / the Economics Department.
D

50, Almost everyone / is required / to pay / federal taxes.
A B C D
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NUMBERS

51, The office / will be open / at nine / in the morning.
A B C D

52, The first payment / on your car / will be due / in sixty days.
A B C D

53, There were / 18 books / in the / order.

A B C D
54, A discount / of ten / per cent / is standard,
A B C D :
55, We are sorry to inform / you that yoﬁr order for / fourteen
A B
display cabinets cannot / be filled at this time.
C D
56, 1936 was the / year this company / merged with / Majier and Sons,
A B C D
57. The salesman / estimated that $500, / would cover the /
A B C
installation costs,
D
58. The price / of the / card is / five cents,
A B C D
59. The truck / driver must / cover twenty miles / each morning,
A B C D
60, My class / starts / in 20 / minutes,
A B C D
~ ABEREVIATIONS

61, The U. N, / will meet / again in / the near future,
A B C D

62, The operation / will be / performed / by Doctor Johnson,
A : B C D

63, Did you / ask Prof, King / for an / appointment?
A B C D

64, We live / in the / SW part / of the city.
A B c D

65, The FBI / performs a / very important / service.
A B C D
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WORD DIVISION

66,

67.

68,

69.

70l

There are usually / several schedule changes / at the begin-
A : ' B C
ning / of the semester.
D

The cen-

A
terpiece / is / very / pretty.
B C D

Your owne

A
ership / does not / change the / legal question.
B C D

My family / is plann-
A B
ing / to take a / vacation.
C D

Your / indebted-

A B '

ness / has become / too great,
C D

ONE WORD, TWO WORDS, HYPHENATED WORD:

48 B DL A A

71,

72,

73.

4,

75‘

76.

77,

The temporarily postponed meeting / was to be / held in the /
A B C

" auditorium,

D

Please / re-mark / the prices / on the sale items.
A B C D

You have / discovered the / highest-guarded secret / we have.
A B C D

Mr. Cousins, / the / editor, is / well-known,
A B C D

Some / activities / of the school / are closely-guarded secrets,
A B C D

This is / the smallest-sized / coat / we have.
A B C D

One should / have self control / if he wishes / to participate
A B c D
in sports.,
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79.

80,

86

He had / all ready made / his speech / when I arrived.
A B C D

His observations / were up-to-date / in every / respect,
A B C D

You must spend / sometime on the project / in order to do /
A B C

a good Jjob,
D

DETAILS THAT MARK AN ACCEPTABLE LETTER

81, I plan / to arrive / on June / 30th,
A B C D
82, My next / class meets / in Room / 7.
A B C D
83, The delivery / should be made / to 1781 / Third Strest.
A B C D
84, I shall / meet you / at Duck & Elm / Streets.
A B C D
85, We received / your letter / of application / on September 15,
A B C D
86, Dr., James Gallo, Ph, D,, / is the person / whom you should
A B C
contact / as soon as possible.
87, The school / is located / at 224 / Thirty-second Street,
A B C D
88, The new business / is located / at 324 / Sixtieth Street,
' A B C D
89, The school / address is / 26 North / 168 Street.
A B C D
90. Henry P, Jones / A
2624 North Tenth Street / . B

Stillwater, / Oklahoma 74074
C D




Yours sincerely, /

Mr, Howard Cole /
Manager / :

87

Respectfully yours, /

Mrs, Jane Wolf /
Assistant Manager /

91.
ach
92,
‘acb
93.
JEJ:ach

Sincerely yours, /

James E, Jones /
Sales Manager /

94, Helen M. Smith /
387 Burke Street /-
Chicago, / Illinois

C D

C 20462

95.

ach

Very Sincerely yours, /

Stephen Foster /
President /

96,

ach

Very truly yours, /

Dr. J, N, Smith /
Assistant Professor /
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Yours very truly, /

88

97. A
Mrs, John A, Dixon / c
acb D
98, Cordially yours, / A
Stanley R. Logan / B
Business Manager / c
ACB:srl D
99. Send us your answer as soon as you have made a decision,
and we shall make the necessary arrangements,
Very truly yours, / A
Charles M, Brown / B
acb’ / c
P, S. This offer expires soon. D
100, (Heading for a two-page letter,)
Mrs, L. R, Smith / 2 September 8, 1965 /

A

B

see you in the near future, Our whole staff looks forward / C

to meeting you and your whole family,

soon as you arrive,

Please call us as

D



12,

29,

30.
34,
32,

33,

34,
35‘
36.
37

38,
39..
10,

"
43,
b5,

b6,
b7,

Loy,

50.

UEEHOQUWUWWDUwEHUOUEsOHOQOPOQOQUDOQOQODEHUOUUOODEHDDDEHOPOQODEEHOBEHOE > OB

Answers for Pre-test

51,
52,
53.
54‘
550
56.
57.
580
590
60.
é1.
62,
§3°
ok,
65,
66.
67.
68,
69,
70.
71,
72,
73.
740
75
76.
77,
78.
79.
80,
81.
82.
83,
84,
85.
86,
87.
88,
89.
90.
91,
92.
93.
o,
95.
96,
97.
98,
99.
100'

and Postwtest

HEUOHDEPPPHEEBDDEFPBUOUOPHQEBUODOD DO UODOQOEEEHODEPPPEHQODEHPOQOQDODDEE QoWHOE

89



Quizzes

The directions for answering the quizzes were the same as
“those for the pre-test and post-téest except the answer to each
question was written in the left margin beside that question,
No answer sheets were used with the quizzes.

These directions were given orally.
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1.

91

Week 3, Set 1

Will you / please file / these letters / for Mr., Black?

A B C D
You will / help me study / for my test, / won't you?

A B c D-
The man / whom you saw / in Baltimore / is our neighbor,

A B C D
Denmark has been in / an exposed position, and / has often had

A ' ' B ' C
to defend / itself from invaders.
D .

Will you / please answer / my letter ./ within ten days.
A B C D

Week 3, Set 2

 On, Thursday evening we / shall have a / guest speaker / at our

A B C D
meeting, .

The man / selected to review / the book did / an excellent job,

A B C D
A husky / belligerent foreman / stood there / clenching his fists.
A B C D
His latest / book, containing / 654 pages is / most interesting.
A B C D
Week 4, Set 1

"When," / asked John, "do / we get / to- eat"?
A B C D

Here is the important / point: This policy / would give me
A

. B
protection and // still not cost too much,
C ' - D
Connors asked, / "Just what / would you like me / to do on
A B o C D
‘the trip"?,

I do know / this; I did / not receive official / notice until
A B - C D
yosterday, .



Week 4, Set 2

1. Loyalty, enthusiasm, / open-mindedness--these / are the /
A B C
qualities we value,
D
2. The illustrations / in the report / (see page 29) / are very clear.
A B C D
3, If you like, you may / use my name as a reference: but / be sure
A B
t6 call mé / after you have used my name,
C D
4, The trend for / 196264, see Table 1, shows / a significant
A B C
increase / over 1959-61.
D
Week 5, Set 1
1, Your letter / of July / 15th arrived / yesterday.
A B C D
2, The meeting / will be / at 2418 / Ninth Street.
A B C D
3, Will you please / let us / hear from you / by October 17,
A B C D
Lk, Our new store [ will open / at 316 / Eighty-first Street.
A B C D
Week 5, Set 2
1, Jane M, Johnson / A
287 Booth Avenue / B
Dayton, / Ohio 42878
C D
2, John Smith / A
1418 West Sixth Street / B
Stillwater, / Oklahoma 74074
C D
3.

Dr, Stephen Reed, M, D,, / is the most / popular person /
A B C
on the committes,
D



4, The three persons whom / you should contact are Mr, Jones, /

A , B
Chemistry Department; Mr, Black, Art Department; / and
C
Mr, Jackson, Humanities Department.
D
Week 6, Set 1

1. Mr, James A, Bronson, / President of / General Products
A B C
Corporation, / will be our guest speaker tonight.

2. The position was / offered to professor / Harold Cox / of
A B C
Oklahoma Sta%f University.

3., The work / in a / Production Department is / tedious.

A B C D
Lk, Dr, Charles Feige, / chief surgeon / at St, George Hospital, /

A B C

will perform the operation.
D
Week 6, Set 2.

1. Cordially yours, / A
Mr, John S. Wade / B
Office Manager / C
ach D
2, Yours respectfully, / A
Mrs, Sue Brown / B
Office Manager / c

ach N D
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3. Very sincerely yours, / A
Dr, N, B, Norway / B
Associate Professor / o
ach D
L, Very truly yours, / A
j”dﬂ"‘/ ?W / B
Mrs. Hoyt James / C
ach D
5. The role of / the government in / controlling monopoly is /
A B C
sometimes questionable,
D
Week 7, Set 1
1. The answers / received / have totaled / 82,
A B o D
2. The price / is $100, / each for the / filing units.
A B C D
3. 1942 was / the year / Smith and Company started / their business.
A B C D
4, His letter was / addressed to Joan; / and was opened / by Jo Ann.
A B C D
5, That contracts / are valuable / papers is / accepted,
A B o D
Week 7, Set 2
1. The cars / collided at / Maple & Main / Streets,

A B C D



2, Yours respectfully, /
Soland R, Ames /
Executive Secretary /
ACB:sra
3. We shall look forward to seeing you in our store next
Friday, Let us hear from you soon,
Very truly yours, /
Sidney M, Austin /
ach /
P, S. Mr, Jones will show you around.
4, Yours sincerely, /
Frank M, Smith /
Credit Manager /
FMS:acb
5, The books / contained / eighteen / chapters each,
A B C D
Week 8, Set 1
1. Prof. Smith / is the head / of that / department.
A B C D
2, Some students / are hard workers; / others / lazy.
A B C D
3. Doctor Smith / will see / the patient / as soon as possible,
A B C D
4, " The coats were / billed at $76 each; / the hats / at $9 each.

A B C D



1.

%6

Week 8, Set 2

The rally / will be held / at 16 West / 82 Street,
A B c D

Our meeting / is to be / at 788 / Fortieth Avenue,
A B C D

The S. E. C. / regulates stock / listed on the / New York Exchange.
A B C D

Have you / ever met anyone / who works / for the FBI?
A B C D

Week 9, Set 1

Joe Smith, who is my / favorite cousin has won / more honors
A ‘ B
than any other / boy in 'school,
C D

Your / patio / is / well-plamned.
A B C D

The aroma / of the partially-brewed coffee / revived / Mr, Jones,
A B C D

The teaching materials / used in the methods / classes should be
. A B C
kept / up-to-date,

D

Week 9, Set 2

You have selected / the highest-priced / piano / we have.
A B C D

Three / scantily clad models / entertained / the group.
A B C D

Our / greatest-advertised campaign / began / yesterday.
A B C D

She attended the / party, although she / knew she would /
A B v C
not have a good time,
D



Week 10, Set 1

97

1. Most persons / like to do / their shopp-
A B C
ing / late in the week,
D
2. Please / be / more / rea-
A B C D
sonable,
3. Their relation~
A
ship / became rather / strained after / the argument,
B C D
y, Very Cordially yours, /
L. B, Johns /
Treasurer /
acb
Week 10, Set 2
1. Several important / events will be / occur-
A B C
ring / at the same time.
D
2. Many / busi-
A B :
nessmen / will attend / the meeting,
C D
3. Attending the / football game, was / very important / to Bob.
A B C D
Lk, To ask for a / special privilege oceasionally, is / the right of

A B C
a / conscientious employee.
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Week 11, Set 1

Doctor Jones / is the / chief surgeon / isn't he?

A B C D
The package is marked "fragile"; / consequently, the / postman
A B
was very / careful in handling it,
C D

The name of / the article is "How / To Study for / an Examination",
A B C D

- As you know, / we usually do not allow / such privileges, but we
C

A
shall / make an exception this time,
D

Week 11, Set 2

The university has / three important functions; / that is,
A B C
instruction, / research, and extension,
D

We are completely / out of gas, / consequently, we shall /
A B C
have to walk,

D

The game must be / played on Tuesday no / matter how many /
A B C

players are injured,
D

The committee at its regular meeting elected three officers; /

namely; / chairman, vice chairman, / and secretary,
B C D

Week 12, Set 1

Mr, Thompsonfs / office / is in Room / 10,
A B C D

His main interest / is accounting, and he / is taking investment
A B C
management, / this semester,
D

The work of / federal employees / is very / vital,
A B C D
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Week 12, Set 2

1. (Heading for two-page letter.)
Mr, Stanley P, Robinson / 2 August 6, 1965 /
A B
when you plan to arrive. A member of our staff'willmeet¢youaat'/ c
the station, We shall look forward to hearing from you within
the next two or three days. D
2, Three subjects I / am taking are / accounting, English, / and law,
A B C D
3, Do you intend / to stop in Chicago / this summer / on your way West?
A B C D
4, Travel in the / North is / heavy during / the Summer months.
A B C D
Week 13, Set 1
1. The cost / of the / candy / is five cents,
A B C D
2, A commission of / fifteen / per cent is normally / figured at the
A B C D
retail price,
3, Our / class / meets / at ten.
A B C D
4, The magazine, / entitled Today's Secretary / is one which should
A B C
be of / interest to secretarial majors,
D
Week 13, Set 2
1, The school / is located / in the NW section / of the city.
A B C D
2, Travel allowances / will be given / for the business trip /
A B
of twenty miles.
D
Do you /'mind if / I am 15 minutes / late?

A B c D
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The first / installment should / be paid / in thirty days.
A B C D
Week 14, Set 1

A11 students / do not study; / but Tom takes / his work seriously.
A B C D

You should / re-mark / those labels / which have faded.
A B C D

Have you / all ready / taken / the test?
A B C D

If we had / come late it / would not have / made any difference,
A B C D
Week 14, Set 2

It will / take sometime / to write / the term paper.
A B c D

You should not / be so self conscious / when speaking / to a group.
A B C .

The weather / should be / warmer tomorrow, / Mr. Jones.
A B C D

My sister, Jane, / is going / with us to / the game., /
A B C D
(Explanation: I have two sisters.)

Let me assure / you that our letter / is serious / Miss Merton.
A B C D
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Answers for Quizzes

Week 3, Set 2 Week 9, Set 1 Week 9, Set 2

Week 3, Set 1
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TEACHING MATERIALS
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Instructions for Teaching Materials

Oral instructions were given, The students were iﬁstructed
to correct the following items by inserting or deleting wherever
necessary. Some items were correct as given; and if the students
thought an item was correct, they made no change,

Students were told that most of the items covered rules in the
assigned section of the reference manual for that particular week;
however, a few items each week were review items and could cover
any section of the reference manual which had been previously -
assigned, Therefore, as the students proceeded through the
exercises, they were actually looking for any kind of error

which had been previously covered in a reference manual assignment,
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Tllustrations of Materisls Used in

Experimental Groups
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Tllustrations of Materials Used in

Experimental Groups

The first page of Week 5, Set 1, illustrates the form of the
teaching materials used in the experimental groups. It may be seen
that the items in the materials used in the experimental groups are
identical to those in the materials used in the control groups, but
the form in which the items are presented and the procedure for
working through the materials are different for the two treatment
groups.

Figure 1 is an illustration of the materials used in the experi-
mental groups without the green insert sheet, The shaded areas below
the items emphasize the windows in the top sheet, with the answers
showing through from the bottom sheet,

As indicated in the description of the teaching materials, the
top windowed sheet was attached to the answer sheet so that the
answers showed through the windows, These two sheets were attached
at the top and two sides but left open at the bottom for inserting
and removing the green insert sheet,

Figure 2 shows the appearance of the materials with the green
sheet completely inserted to cover all of the answers, The materials
were assembled in this manner before they were distributed to the
experimental classes.

Figure 3 shows the appearance of the materials as the items were
answered, The top frame shows that the student answered item No, 1,
pulled the green insert sheet below the first window to check the
answer to item No, 1, and then answered item No., 2, The middle frame

shows that the student pulled the green insert sheet below the second
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window to check the answer to item No., 2 and then answered item No. 3.
The bottom frame shows that the student pulled the green insert sheet
below the third window to check the answer to item No., 3 and was then
ready to proceed to item No, &4,

The corrections which the student was expected to make are
written in ink to illustrate that the student made his response to
the item before uncovering the answer to the item,

These three illustrations should show the form of the materials

used in the experimental groups and also the procedure for working

through each set of materials.
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=

. We shall attend the meeting on Feb. 18, 1966.

no

. Please meet us on January third.

. The date of our first meeting was 2/12/65.

LU%]

~

. September 15th is the first day of the semester.

wn

. We have just received your order of the tenth of May.

O

« The letter from Colonel Smith wag dated 21 May 1965.

-]

. Is the following a correct address? 892 Seventh Avenue

@

Is the following a correct address? 248 Twelfth Street

\o

His birthday is Aug. 17.

1

o

. July fourth is a holiday.

Figare 1, Illustration of Teaching Materials
Without Insert Sheet
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. We shall attend the meeting on Feb. 18, 1966.

-

no

. Please meet us on January third.

. The date of our first meeting was 2/12/65.

o

=

. September 15th is the first day of the semester.

We have just received your order of the tenth of May.

un

6. The letter from Colonel Smith wag dated 21 May 1965.

. Is the following a correct address? 892 Seventh Avenue

=

[e+]

Is the following a correct address? 248 Twelfth Street

\O

His birthday is Aug. 17.

L

o

. July fourth is a holiday.

Figure 2, TIllustration of Teaching Materials
With Insert Sheet
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‘;}...bfuu‘
1. We shall attend the meeting on Feb. 18, 1966,

Lu|

2. Please meet us on January third.

3. The date of our first meeting was 2/12/65,

ja..ﬁl)uu-f
1. We shall attend the meeting on Feb. 18, 1966.

2, Please meet us on January thlsrd.

M J-ll 1964
3. The date of our first meeting was 2/12/65. 5

.n...l",uu.‘l-a
1. We shall attend the meeting onj Feb. lm%&

w|

2. Please meet us on January third.

dlk|

P oy 13 f‘ié.é'
3. The date of our first meeting was 2/12/65. !

Figure 3. Tllustration of Procedure fer Working
Through Materials
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Week 3, Set 1
Summer vacation begins July 26
Now, to make your assignment

The first two acts were slow moving but the third act was full
of action and suspense.

Will you please send me information about the requirements for
admission

While Mario put the costume on his accompanist played the piano.
He asked what had caused the delay?

A student, who has not yet discovered what he wants to major in,
should learn all he can about the world in which he must some day
take his place.

He did give you the correct change didn't he,

Watching the game from the tree Elmer forgot to hold on.

I gave some good advice to Gerald, and got some from him in
return,

She wants to know what the assignment is?

John Thomas is the only senior who won scholarships to three
colleges.

Will you please send me your latest catalog?

No official estimate will be possible until the floodwaters
have receded although the newspapers have printed guesses as
to the damage,

What is the capital of Georgia, of Alabama, of Maine, of Wisconsin,

To understand Swift's behavior toward Vanegsa one must know
something of his relations with Stella,

Will you please ship this order three weeks before Christmas

The students in the building, and the students outdoors were all
excited about the victory.

Do you know what the assignment is.

The man, who spoke to me, is my science teacher,
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Answer Sheet
Week 3, Set 1

Summer vacation begins July 26, (183)
Now, to make your assignment, (184)

The first two acts were slow moving, but the third act was full
of action and suspense., (206)

Will you please send me information about the requirements for
admission., (185)

While Mario put the costume on, his accompanist played the
piano, (210)

He asked what had caused the delay. (193)

A student who has not yet discovered what he wants to major in

should learn all he can about the world in which he must some day

take his place. (211a)

He did give you the correct change, didn't he? (196)

Watching the game from the tree, Elmer forgot to hold on., (213a)

I gave some good advice to Gerald and got some from him in
return, (207b)

She wants to know what the assignment is, (186)

John Thomas is the only senior who won scholarships to three
colleges. (211a)

Will you please send me your latest catalog. (194)

No official estimate will be possible until the flocodwaters
have receded, although the newspapers have printed guesses as
to the damage. (212)

What is the capital of Georgia? of :Alabama? of Maine? of
Wisconsin? (198) '

To understand Swift's behavior toward Vanessa, one must know
something of his relations with Stella, (213b)

Will you please ship this order three weeks before Chirstmas,

The students in the building and the students outdoors were all
excited about the victory, (208)
Do you know what the assignment is? (192)

The man who spoke to me is my science teacher. (211a)

(185)
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Week 3, Set 2

Soon after the end of the War of the Spanish Succession Bolingbroke
was impeached and fled to France.

Nitrogen, oxygen, carbon dioxide, and water vapor, make up the
mixture called air,

We agreed therefore, to sign the petition,

Take with you only indispensable things, leave behind all heavy
items.

The workmen installed a new gymnasium floor, an improved heating
system, ete, in the high school building.

There are no set rules which an actor must follow, however, there
are certain principles which may help him,

We packed her bag, and bought her ticket, and put her on the train,

For six months there have been no deaths, caused by automobile
accidents, in our city.

The Canby, a new theater on Bank Street, announced programs of
gangster pictures, and the crowds were enormous,

This is indeed a great piece of news.
I subscribe to the New Yorker, and the Reporter magazines.

Hundreds of church bells, ringing loudly after years of silence,
announced the end of the war.

She was told that her forehead was wrinkled, that her mouth was
firm, but that her eyes had a dreamy, reminiscent look,

Obviously upset by the criticism he refused to discuss the matter.
It was a cold dark November day.
By the way I had a letter from Frances,

The committee consisted of Mr, Webster, the president of the bank,
Mr, Elton, the manager of the water company, and the mayor,

He was formerly on the staff in Moscow, Berlin, Vienna and Madrid.
Miss Jones just purchased a new spring coat.

Therefore we agreed to sign the petition,
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Answer Sheet
Week 3, Set 2

Soon after the end of the War of the Spanish Succession, Bolingbroke
was impeached and fled to France. (213c)

Nitrogen, oxygen, carbon dioxide, and water vapor make up the
mixture called air., (220)

We agreed, therefore, to sign the petition., (215b)

Take with you only indispensable things; leave behind all heavy
items, (244)

The workmen installed a new gymnasium floor, an improved heating
system, etc., in the high school building, (219)

There are no set rules which an actor must follow; however, there
are certain principles which may help him, (248)

We packed her bag and bought her ticket and put her on the train,
(222)

For six months there have been no deaths caused by automobile
accidents in our city, (21%4a)

The Canby, a new theater on Bank Street, announced programs of
gangster pictures; and the crowds were enormous. (245)

This is indeed a great piece of news. (215c) (Commas might be used
to set off the word "indeed" if the dictator gives special emphasis.)

I subscribe to the New Yorker and the Reporter magazines, (222)

Hundreds of church bells, ringing loudly after years of silence,
announced the end of the war. (214b)

She was told that her forehead was wrinkled: that her mouth was
firm; but that her eyes had a dreamy, reminiscent look, (246)

?bvé§usly upset by the criticism, he refused to discuss the matter,

21

It was a cold, dark November day. (223)

By the way, I had a letter from Frances, (215)

The committee consisted of Mr, Webster, the president of the bank;

Mr, Elton, the manager of the water company; and the mayor. (247)

%e w§s formerly on the staff in Moscow, Berlin, Vienna, and Madrid,
217

Miss Jones just purchased a new spring coat. (224)

Therefore, we agreed to sign the petition. (215a)
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Week 4, Set 1
We furnish the following articles; towels, sheets, and pillow slips,
Morrison a hard-bitten retail dealer has an ironic sense of humor,
He asked, "What will be the outcome of the campaign"?
All any examination is is an endurance test.
"Principal” means the same as "head" or '"chief.,"
"Go home'", he pleaded, "before you cause more trouble,"
There are three causes, poverty, injustice, and indolence,

You will hear people say for instance that Sicilians don't speak
real Italian,

In my letter to the Green Company, I said: "This will confirm our
telegram which reads, Goods damaged as you did not mark Fragile on
the package

Mr, J, B, Jones Sr, is our new client,

Foreign aid organizations sent: food, clothing, and toys to Europe.

The more scientists learn the more they have left to learn,

I remember her exact words, "For tomorrow read Frost's poem
Mending Wall,

I heard her say; "Complete the lesson at home."

Intercollegiate athletics continues to be big business, but Hutchins
pointed out a simple remedy: Colleges should stop charging
admission,

She liked the blue dress as well as if not better than the red one.

He said "that he was sorry."

The lecture, "Life of George Washington", will be presented this
evening,

There is one strong reason why gambling should not be legalized;
Gambling establishments always attract gangsters and criminals.

Ever since he has devoted himself to athletics,
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Answer Sheet
Week 4, Set 1

We furnish the following articles: towels, sheets, and piliow
slips, (252)

Morrison, a hard-bitten retail dealer, has an ironic sense of
humor, (225)

He asked, "What will be the outcome of the campaign?" (276, 306)
A11 aﬁy examination is, is an endurance test, (323)

"Principal" means the same as "head" or "chief," (296)

"Go home;" he pleaded, "before you cause more trouble,” (239)
There are three causes: poverty, injustice, and indolence. (253)

You will hear people say, for instance, that Sicilians don't speak
real Italian., (227)

In my letter to the Green Company, I said: "This will confirm our
telegram which reads, 'Goods damaged as you did not mark "Fragile"
on the package.'" (292)

Mr, J, B. Jones, Sr., is our new client. (234)

Fbreign aid organizations sgent food, clothing, and toys to
BEurope. (254¢c)

The more scientists learn, the more they have left to learn., (228)

I remember her exact words, ''For tomorrow read Frost?s poem
"Mending Wall,'" (291)

I heard her say, "Complete the lesson at home." (236)
Intercollegiate athletics continues to be big business, but Hutchins
pointed out & simple remedy: Colleges should stop charging

admission, (255)

She liked the blune dress as well as, if not better than, the red
cne. (229)

He said that he was sorry. (278)

The lecture, "Life of George Washington," will be presénted this
evening, (239)

There is one strong reason why gambling should not be legalized:
Gambling establishments always attract gangsters and criminals, (255)

Ever since, he has devoted himself to athletics., (231)
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Week 4, Set 2

To work, to play, and to raise children, these rights we tend to
take for granted.

The word strictly is often misspelled.

The musicians according to the program they were Gypsies played
some sentimental tunes by Victor Herbert,

A1l parts of a plant reduce to three=-namely, root, stem, and leaf.
The annual report is divided into two sections: 1. financial
statements and schedules and 2. general survey of the year's

business,

The apartment is now available and if you are still interested I
should like to hear from you.

A yawl, & sloop, and a schooner: these three ships were anchored
in the harbor,

I enjoyed Hollis Alpert's book, The Home of a Stranger,

The recent election affected the stock market see Diagram A
temporarily,

The second edition of the book, published in 1922, is scarce, but
the third edition, publighed four years later, can be easily found,

Dr, Mayhem, Dr, Butcher, and Dr, Sawyer--these three physic¢ians
were in attendance,

"Business Education World" is a good magazine,

The sales for the first quarter-=see Table 1=-show a favorable
trend,

Since air is dissolved by water at the surface only the shape of
an aquarium is important and too small an opening may cause an
oxygen deficiency.

He might, and according to plans, should, have reinforced the
Second Division,

The Queen Mary will sail very shortly.
In consideration for the sum of two hundred dollars<=$200e<. ., ., .

As generally explained, a folksong is a song communicated through an
oral tradition, but what are we to say about the song?
Mr, Ray is chairman--or is he vice~chairman?--of that committee,

That company had a good product to sell; yet the product was
reasonably priced.
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Answer Sheet
Week 4, Set 2

To work, to play, and to raise children-~these rights we tend to
take for granted, (265)

The word "strictly" is often misspelled., (297)

The musicians (according to the program they were Gypsies) played
some sentimental tunes by Vietor Herbert. (315)

A1l parts of a plant reduce to three; namely, root, stem, and
leaf, (250)

The annual report is divided into two sections: (1) financial
statements and schedules and (2) general surveys of the year's
business., (320)

The apartment is now available; and, if you are still interested,
I should like to hear from you, (245) (Comma after "and" is
optional.,)

A yawl, a sloop, and a schooner-~these three ships were anchored
in the harbor, (265)

I enjoyed Hollis Alpert's book, "The Home of a Stranger." (302a)

The recent election affected the stock market (see Diagram A)
temporarily, (317)

The second edition of the book, published in 1922, is scarce; but
the third edition, published four years later, can be easily
found, (245)

Dr. Mayhem, Dr. Butcher, and Dr, Sawyer~-these three physicians
were in attendance, (265)

Business Education World is a good magazine, (303)

The sales for the first quarter (see Table 1) show a favorable
trend, (319)

Since gir is dissolved by water at the surface only, the shape of
an aquarium is important; and too small an opening may cause an
oxygen deficiency. (245)

He might=-and according to plans, should-~have reinforced the
Second Division., (262) -

The "Queen Mary" will sail very shortly, (304)

%n consideration for the sum of two hundred dollars ($200) . ., . .
319)

As generally explained, a folksong is a song communicated through
an oral tradition; but what are we to say about the song? (245)

Mr, Ray is chairman--or is he vice-chairman?--of that committee,

(267)

That company had a good' product to sell; yet the product was
reasonably priced. (249)
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Week 5, Set 1
We shall attend the meeting on Feb, 18, 1966,
Please meet us on January third,
The date of our first meeting was 2/12/65.
September i5th is the first day of the semester.
We have just received your order of the tenth of May.
The letter from Colonel Smith was dated 21 May 1965,
Is the following a correct address? 892 Seventh Avenue
Is the following a correct address? 248 Twelfth Street
His birthday is Aug. 17.
July fourth is a holiday.

Your order of November 10th has been shipped.

We expect to have the survey completed by the first of March,

Is the following a correct address? 2890 9th Avenue

This shipment should reach you not later than May 15th,

119

Our records indicate that we paid this bill on the 28 of December,

After all we are in business to make a profit,

On the other hand our company takes advantage of all special

discounts,

Fred, Tom, or Ray, will brief the new correspondent on his duties,

As a general rule we do not allow such privileges.

As a matter of fact we do not permit vacations during the winter.
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Answer Sheet
Week 5, Set 1

We shall attend the meeting on Febrmary 18, 1966, (62)
Please meet us on January 3. (63)

The date of our first meeting was February 12, 1965, (64)
September 15 is the first day of the semester, (65)

We have just received your order of the tenth of May., (or 10th
of May) (66)

The letter from Colonel Smith was dated 21 May 1965, (67)

Yes. 892 Seventh Avenue (92a)

No, 248 12 Street, or 248 - 12th Street, or 248 - 12 Street (92Db)
His birthday is August 17. (62)

July 4 is a holiday., (63)

Your order of November 10 has been shipped. (65)

We expect to have the survey completed by the first of March, (66)
No. 2890 Ninth Avenue (92a)

This shipment should reach you not later than May 15. (65)

Our records indicate that we paid this bill on the 28th of December,

(66)
After all, we are in business to make a profit. (215)

On the other hand, our company takes advantage of all special
discounts, (215)

Fred, Tom, or Ray will brief the new correspondent on his duties.
(220)

As a general rule, we do not allow such privileges, (215)

As a matter of fact, we do not permit vacations during the winter,

(215)
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Week 5, Set 2
Did you forward the letter of June 18, 1965 to the correct address?
Inside addresses should always congist of at least three lines.,

True or False

Is the following a correct first line for an inside address?
Mr. Harry M. Jones

Is the following a correct first line for an inside address?
Dr. A. M. Jackson, Ed. D.

Is the following a correct first line for an inside address?
Dr, Albert Swim, Chairman

Is the following a correct first line for an inside address?
Mrs, Dr. Samuel Smith,

Is the following a correct form for a company name if one does not
have the official form? Jackson & Johnson Company

In general, is the following a correct company name?
Atlas Company Limited

In general, is the following a correct company name?
Smith & Brown Corp.

An extremely long company name may be carried over to the second
line and indented five spaces. True or False?

Hig letter of May 12, was misplaced during the move to the new
office, .

Is the following inside address correct: Mr, Harry M. Jones
Coyle, Oklahoma

What is the correct title to use if the writer does not know
whether a woman is Miss or Mrs.? ’

Is the following a correct first line for an inside address?
Doctor James Johnson

Is the following a correct first line for an inside address?
Dr. James Johnson, M, D,

Idleness is vegetating, industry is living.

He said that we should arrange our goods into shipping units, that
we should transport them to the place where they will be consumed,
and that, if necessary, we should store them there.

Ethnically, our city is made up as follows: Irish, 30 per cent,
English, 40 per cent, Italian, 20 per cent, and German, iOper cent,
Miss Searcy could almost qualify as an expert in clothing, yet

her advice was not followed by everyone in the store,

First,plan your report--that is, outline it in detail.
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Answer Sheet
Week 5, Set 2

Did you forward the letter of June 18, 1965, to the correct
address? (69)

True (74)

Yes (?8)

No. Omit Ed. D, (80)

Yes. Dr. and Chairman are not the same title. (80)
No, Mrs., Samuel Smith (81)

Yes, (86a)

No, Atlas Company, Ltd. (86b)

No., Smith & Brown Corporation (86c)

False; Indented two spaces. (89)

His letter of May 12 was misplaced during the move to the new
office., (69)

No, Oklahoma should be placed on the third line and the comma
omitted after Coyle., (74)

Miss (78b)

No. Dr, James Johnson (78 alsoc 434)

No. Omit M. D.  (80)

Idleness is vegetating: industry is living. (244)

He said that we should arrange our goods into shipping units;
transport them to the place where they will be consumed; and, if

necessary, store them there, (246) (Words omitted to save space)
Ethnically, our city is made up as follows: Irish, 30 per cent;
?nglish, 40 per cent; Italian, 20 per cent; and German, 10 per cent.
247

Miss Searcy could almost qualify as an expert in clothing; yet
her advice was not followed by everyone in the store, (249)

First,plan your report; that is, outline it in detail° (250)
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Week 6, Set 1

There was a strong south wind blowing as we left England to cross
the channel to France.

I know that he was questioned by the Securities and Exchange
Commission, and the commission exonerated him of all wrongdoing.

- The Company has arranged for the annual picnic to be held at

Bates Woods,
My Aunt advised Uncle Sorbin to take a course in evening school,
Mr, Mayo, general manager of our company, was out of town last week,

The work in his COffice is rather strenuous.,

I know, senator, that he was questioned by the Securities and

Exchange Commission.
Our Company has taken its case to the Federal Court.
The speaker at the convention was Senator Kefauver,

Winston Churchill, former prime minister of Great Britain, was
also a well<known author.

Did you bid on the landscaping for our new High School?

Did you hear the president's speech concerning the Viet Nam
crisis?

Although the company has been growing rapidly, it is not yet in
a position to take such a decisive step.

He works in a sales department in one of the downtown businesses,

Methods for improving communications form an essential part of the
training program in a progressive Company.

I started the work yesterday; and I finished it early this morning.

A number of firms have used our collection letters, and have
obtained fine results.

When Mr, Lake arrived George met him,

The secretary, and the treasurer have announced that the merger
is an accomplished fact.

We left on May 8, for our trip.
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Answer Sheet
Week 6, Set 1

1. There was a strong south wind blowing as we left England to cross
the Channel to France.  (351a) English Channel:

2. I know that he was questioned by the Securities and Exchange
Commission, and the Commission exonerated him of all wrongdoing,

(351Db)

3. The Company has arranged for the annual picnic to be held at
Bates Woods. (351c)

4. %y agnt advised Uncle Sorbin to take a course in evening school.
352 .

5. Mr, Mayo, general manager of our company, was out of town last

week, (350, 353)
6, The work in his office is rather strenuoxis° (361)

7. I know, Senator, that he was questioned by the Securities and
Exchange Commission, (355) :

8., Our company has taken its case to the Federal Court. (351ic)
9. The speaker at the convention was Senator Kefauver, (352)1

10, Winston Churchill,‘former,Prime Minister of Great Britain, was
© aléo a well~known author. (353, 350)

11, Did you bid on the landscaping for our new high school? (361)

12, Did you hear the President’s speech concerning the Viet Nam
- “erisis? (355) ’ :

13, Although.the Company has been growing rapidly, it is not yet in
a position to take such a decisive step. (35ic)

ik, ?eéw;rks in a sales department in one of the downtown buSInesses
361 ,

15, Methods for improving communications form an essential part of
the training program in a progressive company. (35ic)

16, I started the work yesterday, and I flnlshed it early this
morning., (206)

17, A number of firms have used our collection lettersand have obtained
fine results, (207&)
18, When Mr, Lake arrived, George met him. (210)

19, The secretary and the treasurer have announced that the merger is
an accomplished fact. (208)

20, We left on May 8 for our trip, (243)
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Week 6, Set 2
President-Elect Kamm was honored at a reception recently;
Our lawyer is a member of the American bar association.

Please remit your membership dues to the treasurer of the Club
today.

The House of representatives approved the bill by an overwhelming
ma jority,

The navy refused to comment on the report issued by
Governor Ellis,

A congressman 1ntroduced a blll to raise the salaries of federal
employees,

Mr., Jones is a member of the Rotary Club of the City of Stillwater.
Highway patrolmen are empioyees‘of the state,

Mrs, Jones took a tour of the South last fall,

The fourth Thursday of November is thanksgiving day.

Hubert wrote his first book, "the beginning of the end," while
he was attending Huddleston College.

A meeting of the board of aldermen will be held on May 6.

The Society for Advancement of Management is recognized by people
in industry, commerce, education, and the government,

Mr, Page, our representative in the west, reports an increase in
sales,

This booklet summarizes the results of a survey made by the
department of the interior.

Is the following a correct signature line? Mr., J. J. Hoyt

Is the following a correet typed signature for an unmarried woman?
Miss Sherry Stockton

Is the following a correct typed signature for a married woman?
Mrs, Mary Brown

Is the following a correct signature line? Dr. M., B. Smith

Is the following a correct typed signature for a married woman?
Mrs. Mary Smith Brown
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Answer Sheet
Week 6, Set 2

President-~elect Kamm was honored at a recepiion recently, (357)
Our lawyer is a member of the American Bar Association, (358)

Please remit your membership dues to the treasurer of the Club
today. (360)

The House of Representatives approved the bill by an overwhelming
majority, (364)

The Navy refused to comment on the report issued by Governor Ellis,

(365)

A congressman introduced a bill to raise the salaries of Federal
employess, (366)

%ré gones is a2 member of the Rotary Club of the eity of Stillwater.
368

Highway patrolmen are employees of the State. (369)
Mrs, Jones took a tour of the South last fall. (371)
The fourth Thursday of November is Thanksgiving Day. (373)

Hubert wrote his first book, "The Beginning of the End," while
he was attending Huddleston College. (375)

A meeting of the Board of Aldermen will be held on May 6. (358)

The Society for Advancement of Management is recognized by people
in industry, commerce, education, and the Government., (366)

Mr, Page, our representative in the West, reports an increase in
sales. (371)

This booklet summarizes the results of a survey made by the
Department of the Interior. (358)

No. Omit Mr. (127)
Yes, (128a)
Yes, (128b)
No. Omit Dr, (127)

Yeos, (128b)
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Week 7, Set 1
In our office there are twelve stenographers and fifteen clerks,
About 200 customers were waiting when the store opened.

The order for 20 chairs, 12 desks, and seven filing cabinets was
sent today.

She received the sum of $10 million dollars in the lawsuit,
The total of the bill was seventy-six dollars,

The check was written for $150,00.

12 companies furnished the exhibits used at the convention,
Miss Jones just finished her 3rd year of teaching.

The price range is from $200 to 450 a month,

We have received almost five hundred requests for samples,

In our office there are twelve stenographers, eight clerks, and
one receptionist,

You will be sent 12 hundred samples,
He agreed to pay me five dollars if he lost the bet,

Nearly $1000.00 has been spent on two new couches and an
upholstered chair,

3/4 of the directors were in agreement with the chairman,

The president visited his company's branch offices, and spoke at
several salesmen's meetings,

He realized the risk involved, but he was willing to go through
with the project anyway.

When the attorney arrived he sent for the bookkeeper and me.

Your proposal will probably be accepted althcough we think it
still needs further study.

That he is a good student, is no secret.
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Answer Sheet
Week 7, Set 1
1. In our office there are 12 stenographers and 15 clerks. (385)

2, About two hundred customers were waiting when the store opened.

(386)

3, The order for 20 chairs, 12 desks, and 7 filing cabinets was sent
today., (387)

4, She received the sum of $10 million in the lawsuit., (389)
5, The total of the bill was $76. (393)
6, The check was written for $150. (394)

7. Twelve companies furnished the exhibits used at the convention.

(390)
8. Miss Jones just finished her third year of teaching., (391)
9. The price range is from $200 to $450 a month., (395)
10, We have received almost five hundred requests for samples. (386)

11, In our office there are 12 stenographers, 8 clerks, and 1
receptionist., (387)

12, You will be sent 1200 samples. (389) (Only numbers as large as
million or billion)

13. He agreed to pay me $5 if he lost the bet. (393)

14, Nearly $1000 has been spent on two new couches and an upholstered
chair, (394)

15, Three-fourths of the directors were in agreement with the chairman,

(390)

16, The president visited his company's branch offices and spoke at
several salesmen's meetings. (207b)

17. He realized the risk involved, but he was willing to go through
with the project anyway. (206)

18, When the attorney arrived, he sent for the bookkeeper and me. (210)

19. Your proposal will probably be accepted, although we think it
still needs further study., (212)

20, That he is a good student is no secret. (240)
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Week 7, Set 2

A long figure may be divided at the end of the line provided more
than half of the figure is placed on the first line. True or False?

Traveling by air, I visited dealers in 22 states.
To cover mailing costs, we make a charge of $.25 on each item,
Elake Company now has about a hundred customers,

Payment of Two Hundred Dollars (3$200) shall be made upon completion
of the work, (Contract)

They sold the stock at ninety~eight and one-half,
Her grade point average is two point five,

Mr, Curtin discovered a ratio of seven to one each time he
conducted the tests,

This punch bowl holds 4 quarts, 1 pint,

At eight p.m. the meeting adjourned.

The Norman Conquest took place early in the 11th century.

The draperies to be used will require thirty-five and one=half yards,
There are no 11 o'clock appointments open for next week.

Her appointments were set for 6 and 7:15 p.m,

His company purchased facilities where the surplus grape crop
could be stored at a constant temperature of 33 degrees.

He lives at Third and Maple Streets.

Is the following a correct form for reference initials? JEB:ach
The letters P, S. must be used in the postscript. True or False?
The new office building is located at Gregg and Jackson Drives.

Is the following a correct form for reference initials?
acb (typist's initials)



16.

17,
8.
19.
20,

130
Answer Sheet
Week 7, Set 2
False, Never divide a figure at the end of a line. (392)
Traveling by air, I visited dealers in 22 states, (385)

To cover mailing costs, we make a charge of 25 cents on each

item, (397)
Blake Company now has about a hundred customers, (398)

Payment of Two Hundred Dollars ($200) shall be made upon completion
of the work, (399)

They sold the stock at 98%. (400)
Her grade point average is 2,5, (401)

Mr., Curtin discovered a ratio of 7 to 1 each time he conducted
the tests., (403)

This punch bowl holds 4 quarts 1 pint. (405)

At 8 p,m, the meeting adjourned, (407)

The Norman C§nquest took place early in the eleventh century. (409)
The draperies to be used will require 353 yards, (404)

There are no eleven o'clock appointments open for next week. (406)
Her appointments were set for 6:00 and 7:15 p.m. (407a)

His company purchased facilities where the surplus grape crop could
be stored at a constant temperature of 33 degrees, (404)

He lives at Third and Maple Streets. (95)

Yes, (131)

False, (139)

The new office building is located at Gregg and Jackson Drives. (95)

Yes, (131)
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Week 8, Set 1
We have asked Prof, Leary to conduct the experiment,
According to our records, the note is due in Dec. of this year,
Mr, Ward's plane is due at 4:15 p.m. on Monday,
We live in the NW. section, the residential distriect,
My address is 684 W, Maple Street,
In the bodies of human beings, HZO,is the principal element,
The freight will be shipped F. 0. B.

Many of our great scientists have contributed to the I1.C.B.M.
program,

Curriculum changes are being considered by Supt. Park.

Colonel Lindberghi's feat was a challenge to the young men of
his time.

Mr., Green owes us rent for more than three months; and he should
be compelled to pay us immediately.

Call loans must be paid on demand; time loans at the end of a
stated period,

Although the junior executive was younger than the vice-president,
he was more self-assured,

The first lot of returned goods was sold in the basement store;
the second in the housewares department.

These dolls, which came from Hungary, have real sales appeal.

Two years ago, Mr, Johns, the meeting was held in Chicago; last
year in New York.

You may if you like use my name as a refereﬁceo
Proofreading is my Jjob; copy writing yours.

The Prince of Wales=~the son of the reigning king--is successor
to the throne,

Don is to write the letters Tom the news releases,



10,

11,

12,

13,

>

15.
6.

17,
18,
i9.

20,

132
Answer Sheet
Week 8, Set 1
We have asked Professor Leary to conduct the experiment., (434)

According to our records, the note is due in December of this year.

(438)

Mr., Ward's plane is due at 4:15 p.m. on Monday., (44h4)

We live in the northwest section, the residential district, (445),
My address is 684 West Maple Street, (446)

In the bodies of human beings, HZO is the principal element. (449)
The freight will be shipped f,o,b, (454)

Many of our great scientists have contributed to the ICEM
program, (436)

Carriculum changes are being considered by Superintendent Park.

(434)

Colonel Lindbergh's feat was a challenge to the young men of his
time, (434)

Mr, Green owes us rent for more than three months, and he should
be compelled to pay us immediately. (206)

Call loans must be paid on demand; time loans, at the end of a
stated period, (230)

Although the junior executive was younger than the vice-president,
he was more self-assured. (210)

The first lot of returned goods was sold in the basement store;
the second, in the housewares department. (230)

These dolls, which came from Hungary, have real sales appeal. (2iib)

Two years ago, Mr, Johns, the meeting was held in Chicago; last
year, in New York. (230)

You may, if you like, use my name as a reference, (212)
Proofreading is my job; copy writing, yours, (230)

The Prince of Wales, the son of the reigning king, is successor
to the throne, (225)

Don is to write the letters; Tom, the news releases. (230)
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Week 8, Set 2
The F. C. C. has a great responsibility,
A1l stores will close on Wed, afternoons for the summer,
The meeting is called for 8 p.m,
Do you know where 8594 S,W, 132 Street is?
Mixing Na., and Cl. will produce salt,
Have you ever met a person associated with the FBI?
School will start on Sept, 17 next fall,

T shall leave Oklahoma City at 4:35 a.m, and arrive in El Paso
at 6:57 a.m,

Will you please direct me to 486 East Second Avenue,
K. is the symbol for potassium,
Is the following a correct address? 1748 West Sixth Street

In mixed punctuation a semicolon may follow the salutation,
True or False?

Is the following a correct form for a company name if one does
not have the official form? Roberts and Johns Company

Is the following a correct éddress? One Sansome Street
Is the following a correct address? 324 Perkins Rd.
Is the following a correct address? 4900 West 29 Street

In general, is the following a correct company name?
Hilton & Culver, Inc.

Is the following a correct address? Room # 16
Is the following a correct address? 3826 West Sixteenth Stree

In general, is the following a correct company name?
Wylie M, Argos Co,
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Answer Sheet
Week 8, Set 2

The FCC has a great responsibility. (436)

A1l stores will close on Wednesday afternoons for the summer.

(438)

The meeting is called for 8 p.m, (444)

Do you know where 8594 Southwest 132 Street is? (446)
Mixing Na and Cl will produce salt. (449)

Have you ever met a person associated with the FBI? (436)

School will start on September 17 next fall, (438)

I shall leave Oklahoma City at 4:35 a.m, and arrive in El Paso

at 6:57 a.m. (444)

Will you please direct me to 486 East Second Avenue. (446)
K is the symbol for potassium, (449)

Yes, (92a)

False, Colon, (156)

No, not generally, (86a)

Yes. (90)

No. 3’24 Perkins Road  (91)

Yes, (92b) |

Yes, (86b)

No. (90)

No, 3826 West 16 Street, or 3826 West 16th Street. (92b)

No., Wylie M. Argos Company (86c)
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Week 9, Set 1
Miss Jones has a part time job.
Our shop is well-equipped to do excellent repair work,
The friendly looking saleswoman asked to help the customer,
The January-clearance sale will start next week.
The editor is well-known,
The cheaply-constructed house suffered severe damage in the storm.
Not all snarly sounding dogs are dangerous.
Her book is up-to-date in every respect.
T work in a five girl office.
Mr, Smith works part-time in a department store.
The huge neon signs were placed on the building,
She can take dictation at a speed higher-than~average,
A carefully~plannéd campaign will produce favorable results,
The child was frightened By the ugly~-looking man.
The smallest-sized books sold very rapidly.

Our BREIT, which is a very good calculator, is used in most offices
in this eity,

Early in May our buyer reached Paris where he decided to remain
for a month,

All the businessmen in this community, who are honest and sincere
in their dealings, have warned against this company.

Mr., Paul Emory who was formerly with our firm is now president
of Blane, Inc,

Astronaut Banks who has been training for years will make the
next flight.
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Answer Sheet
Week 9, Set 1
Miss Jones has a part-time job. (510)
Our shop is well equipped to do excellent repair work. (512)
The friendly-looking saleswoman asked to help the customer. (514)
The Janvary clearance sale will start next week. (511)
The editor is well known, (512)

The cheaply constructed house suffered severe damage in the storm.

(513)

Not all snarly=-sounding dogs are dangerous, (514)

Her book is up to date in every respect, (512)

I work in a five-girl office., (510)

Mr, Smith works part time in a department store. (512)

The huge neon signs were placed on the building. (511)

She can take dictation at a speed higher than average., (512)
A carefully planned campaign will produce favorable results. (513)
The child was frightened by the ugly-looking man, (51i4)
The smallest sized books sold very rapidly. (515)

Our BREIT, which is a very good calculator, is used in most offices
in this city., (21ib)

Early in May our buyer reached Paris, where he decided to remain
for a month, (211b)

A1l the businessmen in this community who are honest and sincere
in their dealings have warned against this company. (211a)

Mr. Paul Emory, who was formerly with our firm, is now president
of Blane, Ine. (21ib)

Astronaut Banks, who has been training for years, will make the
next flight., (211b)
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Week 9, Set 2
Mr, Spellman dislikes high pressure salesmanship,
We should like to receive payment of your long-overdue bill,
A poorly planned program is not likely to be a success,
The blue coat was the higher-priced of the two.
The San=-Francisco traffic is very heavy,
Most high-school students are rather serious in their work.

Several large signs will be placed along the road in well-chosen
places,

I am sending you a new-secretarial booklet,

The figures on longe-and-short-term loans came from the report.
His age is fifty six.

They claim that they have the lowest priced models on the market,

North-American countries are more prosperous than those of
South America,

An all, aluminum chair makes a pleasing addition to your patio,
She wore her old=blue coat.
We can give either a high-or-low-grade paint job.

For a long time the public has been conscious of prlce but
we must now make it conscious of quality.

Even though the company appealed to the Supreme Court, it was
forced to pay the money.

Revise the news release, that is lying on Mr, Trout's desk,
After we had eaten the cook, asked us how we liked it,

We will notify you when Barr is ready to sign.
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Mnswer Sheet
Week 9, Set 2
Mr, Spellman dislikes high-pressure salesmanship., (510)
We should like to receive payment of your long overdue bill, (511)
A poorly planned program is not likely to be a success. (513)
The blue coat was the higher priced of the two. (515)
The San Francisco traffic is very heavy. (516)
Most high school students are rather serious in their work, (517)

Several large signs will be placed along the road in well-chosen
places, (510)

I am sending you a new secretarial booklet. (511)

The figures on long- and short-term loans came from the report.
(518)

His age is fifty-six, (521)

They claim that they have the lowest priced models on the market.
(515)

North American countries are more prosperous than those of
South America, (516)

An all-aluminum chair makes a pleasing addition to your patio.

(510)
She wore her old blue coat, (511)
We can give either a high- or low-grade paint job., (518)

For a long time the public has been conscious of price, but we
must now make it conscious of quality. (206)

Even though the company appealed to the Supreme Court, it was
forced to pay the money. (210)

Revise the news release that is lying on Mr. Trout's desk. (212)
After we had eaten, the cook asked us how we liked it, (231)

We will notify you when Barr is ready to sign, (212)
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following
following
following
following
following
following
following
following

following

sub=mitting

May the

Is the following a correct address?

following

word

word

word

word

word

word

word

word

word

word

Week 10, Set 1

be

be

be

be

be

be

be

be

be

be

correctly divided
correctly divided
correctly divided
correctly divided
correctly divided
correctly divided
correctly divided
correctly divided

correctly divided

correctly divided

as

as

as

as

as

as

as

as

as

as

P, 0. Box

indicated?

139

edit=ion

indicated?re~ception -

indicated?
indicated?
indicated?
indicated?
indicated?
indicated?

indicated?

indicated?

Four

dip=ping
thou-ght
a-larm
du-ly
cap-ital

pres-ume

omit-ted

Is the following a correct complimentary closing? Very Truly Yours,

His address is 3824 NW 82 Street.

Is the following a correct complimentary closing?

His address is 4287 Elmwood Drive, S. W.

Is the following a correct complimentary closing?
Respectfully yours,

Have you seen the new building at Third & Dixon Streets?

Cordially Yours,

. Is the following a correct complimentary closing? Very truly yours:

The word "City" may be used in place of the full name of a city
or town if the letter is addressed to the town or city in which

it is mailed,

True or False?

Is the following a correct punctuation style for a salutation?

Dear Mr,

 Jones
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Answer Sheet

Week 10, Set 1
No. Only between syllables. (534)
No. recep-tion (:546)
Yes, (548)
No, One=syllable words may not be divided. (538)
No. (540)
No. (539)
No, capi-tal (541)
No, Only between syllables. (534)
No. submit-ting (546)
Yes. (548)
No. P, O, Box 4  (90)

No. Very truly yours, (122), or Very truly yours (122) (oben
punctuation)

His address is 3824 Northwest 82 Street. (93)

No, Cordially yours, (122), or Cordially yours (122) (open
punctuation)

His address is 4287 Elmwood Drive, S. W. (94)
Yes. (122), or Respectfully yours (122) (open punctuation)
Have you seen the new building at Third and Dixon Streets? (95)

No. Very truly yours, (122), or Very truly yours (122) (open
punctuation)

False. The full city name should be used. (98)

Yes, Open punctuation is a correct style. (105)
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Week 10, Set 2
May the following words be correctly divided as indicated?
incurr-ing
old fash-ioned
lay-er
crea-tion
posses~-sion
clas=sing
beginn-ihg
self suffi-cient
in-sult
necess=ary
Is the following a correct address? 924 Grand Boulevard
Is the following a correct salutation? Dear Doctor Smith:

Is the following a correct punctuation style for a salutation?
Dear Mrs, Gallo,

Is the follbwing a correct salutation? Dear Capt. Dix:

Is the following a correct salutation? My Dear Mr. Jones:

Is the following a correct salutation? Dear Prof, Paden:

Jackson left Cleveland yesterday, and he will arrive tomorrow,
Failing to heed the red light the driver caused a serious accident.
To sell your product effectively you must stand behind it.

During the very first year in college he flunked three courses.
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Answer Sheet
Week 10, Set 2

No, ‘inéur-ring  (548)

No., old=fashioned (549)

No, (542)
Yes, (541)
Yes, (545)

No, class-ing (547)

No, begin-ning (548)

No, self-sufficient (549)

Avoid (542)

No. neces-sary (545)

Yes, (90)

Yes., (107)

No. Dear Mrs, Gallo: (105)

No, Dear Captain Dix: (107)

No, My dear Mr, Jones: (108)
No., Dear Professor Paden: (107)
Jackson left Cleveland yesterday and he will arrive tomorrow, (206)

Failing to heed the red light, the driver caused a serious accident.

(213a)

To sell your product effectively, you must stand behind it,
(213b)

During the very first year in college, he flunked three courses,

(213e)
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Week 11, Set 1
When will the research project be finished,
Will you please give me a reply before next Tuesday?
He is here, isntt he?
Do you expect another shipment on Friday.

That is correct isnft it.

Working regularly at a second job is known as moonlighting; however,

there is no rule against it.

"Writing Craft" is a Book containing three sections.

My motto is There is always room at the top.

"The Daily American" is a fine paper,

College Typewriting is the name of the book used in this class.

Your shipment of July i4 arrived yesterday, but, since the merchan-
dise is defective, we are returning it today.

File all orders from Buffalo-~the rest may be left until next week.,

The market value of an inventory is difficult to estimate,
however, an educated guess can be made,

The assignment was too difficult for the class: so few of the
students were able to complete it.

Some common words are spelled differently by the English: for
instance, honour,vpentre, licence,

We are making rapid progress; and, if all goes well, we should be
able to fill your orders soon,

Some men are industrious all the time, others work sporadically.

Your paint has not proved entirely satisfactory; nevertheless, we
will give it another trial,

This work has to de with the welfare of man; thus it is a very
practical study.

If you insist, I shall go to the meeting, but I do not want to go.
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Answer Sheeét

Week 11, Set 1
When will the research project be finished? (192)
Will you please give me a reply before next Tuesday. (194)
He is here, isn’t he? (196)
Do you expect another shipment on Friday? (192)
That is correct, isn't it? (196)

Working regularly at a second job is known as "moonlighting";
however, there is no rule against it. (297, 311)

"Writing Craft" is a book containing three sections. (302)
My motto is "There is always room at the top." (304, 305)
The Daily American is a fine paper. (303)

"College Typewriting" is the name of the book used in this class,

(302)

Your shipment of July 14 arrived yesterday; but, since the merchan-
dise is defective, we are returning it today., (Comma after "but"
is optional) (245)

File all orders from Buffalo; the rest may be left until next
week, (244)

The market value of an inventory is difficult to estimate; however,
an educated guess can be made, (248)

The assignment was too difficult for the class; so few of the
students were able to complete it, (249)

Some common words are spelled differently by the English; for
instance, honour, centre, licence, (250)

We are making rapid progresé; and, if all goes well, we should be
able to fill your orders soon. (comma after "and" is optional) (245)

Some men are industrious all the time; others work sporadically.
(24k4)

Your paint has not proved entirely satisfactory; nevertheless,
we will give it another trial, (248)

This work has to do with the welfare of man; thus it is a
very practical study, (249)

If you insist, I shall go to the meeting; but I do not want to,(245)
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Week 11, Set 2

A1l written communications should be free from errors in grammar;
for example, lack of predicate agreement.

The holiday that fell on Sunday was celebrated on Monday--
consequently, we had a three-~day week end,

As the building is to be used for only a short time, we wish to
have it constructed as cheaply as possible; and we wish to move
as little equipment as possible,

After buying began to accelerate prices rose sharply.

The theory although few people understand it is now accepted
by scientists,

Goods, that cannot be sold at a profit, must be taken off the list.
The phrases, printed in red ink, emphasize the selling points.

Mr, Kent, realizing his need of help, called for the services
of a correspondent. :

As a result all our dealers are pleased with our transactions
with them,

The Smith Building, containing large, medium, and small offices
is fully occupied.

At the present time, we have no vacancy,

As you know, the past two weeks have been very cold.
Twenty-five students were present and four wefe absent,

To say the least, Taylor's writing is just as polished as Don's,

This is Uncle Henry to whom I am indebted for helping me through
college.

On the contrary your account may be closed by giving advance notice,
If Henry can still type that typewriter should suit him.

In addition, we have respect for and confidence in our supervisor,
During that time, he became well acquainted with Mr, Smith,

Every man, who deliberately takes human life, deserves to be
executed, '
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Answer Sheet
Week 11, Set 2

A1l written communications should be free from errors in grammar;
for example, lack of predicate agreement, (250)

The holiday that fell on Sunday was celebrated on Monday;
consequently, we had a three-day week end, (248)

As the building is to be used for only a short time, we wish to
have it constructed as cheaply as possible and we wish to move as
little equipment as possible, (206)

After buying began to accelerate, prices rose sharply. (210)

The theory, although few people understand it, is now accepted
by scientists., (212)

Goods that cannot be sold at a profit must be taken off the
list, (21ia)

The phrases printed in red ink emphasize the selling points, (214a)

Mr, Kent, realizing his need of help, called for the services of
a correspondent, (214b)

As a result, all our dealers are pleased with our transactions
with them. (215)

The Smith Building, containing large, medium, and small offices,
is fully occupied. (220)

At the present time we have no vacancy. (21i3c)
As you know, the past two weeks have been very cold, (215)
Twenty-five students were present and four were absent, (206)

To say the least, Taylor's writing is just as polished as Don's,

(215)

This is Uncle Henry, to whom I am indebted for helping me through
college, (212)

On the contrary, your account may be closed by giving advance
notice. (215)

If Henry can still type, that typewriter should suit him, (210)

In addition, we have respect for and confidence in our superviscr,

(215)

During that time he became well acquainted with Mr, Smith, (2i3c)

EEvezz; man who deliberately takes human l1ife deserves to be executed.
21
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Week 12, Set 1

Is the following a correct address? Four Barker Avenue

When the heading of the second page of a two=~page letter is blocked,
the addressee is on the first line, the page number is on the second .
line, and the date is on the third line, True or False?

Is the following a correct punctuation style for a salutation?
Dear Miss Smith:

In open punctuation a comma should follow the complimentary
closing, True or False?

The attention line is considered a part of the inside address and
should be typed two spaces below the inside address, True or False?

The salutation of a letter addressed to a firm should contain the
name of the person named in the attention line if there is an
attention line., True or False?

Is the following a correct attention line? Attention of Johnson

The subject line is considered a part of the body of the letter and
should be typed two spaces below the salutation. True or False?

Firm names are never used in the closing lines of a letter,
True or False?

The name of the dictator is usually typed four spaces below the
complimentary close. True or False?

Is the following a cprrect pen-written signature for an unmarried

vonan? (Weae) Jhervip Jtacptir

A secretary who signs mail for her employer should sign her name in

‘pen and type "Secretary to Mr, Blank" below her signature. True or

False?

If the person who signs for another is not the secretary, that

“person signs his name and types "For Mr, Blank" under his name.

True or False?
Is the following a correct address? Room 4816
The attention line may start at the left margin. True or False?

His record shows three courses in advanced accounting and two
courses in Statistices,

At the meeting in Atlantic City, he advocated federal aid for
education,

Do you intend to stop in Chicago on your way west?
My next class is Beginning Sherthand,

Orders came from every state in the union as well as from canada.
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Answer Sheet

Week 12, Set 1
No. (90)
True, (143)
No, Dear Miss Smith: (105)
False. No punctuation, (158)
True; (113)
False, The correct salutation is "Gentlemen," (114)
No., Attention of Mr. Johnson (115)
True., (116)
False, (125)
True, (126)
Yes. (128a)

True. (129)
True, (130) .
Yes. (90)

True, (113)

His record shows three courses in advanced accounting and two
courses in statistics. (379)

At the meeting in Atlantic City, he advocated Federal aid for
education, (366)

Do you intend to stop in Chicago on your way west? (372)
My next class is Beginning Shorthand. (379)

Orders came from every state in the Union as well as from
Canada., (366) ’
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Week 12, Set 2

The correct form for the second page of a two-page letter is to type
the number "2" in the upper right~hand corner, True or False?

Preferably the word "Attention" in the attention line should be
abbreviated., True or False?

The salutation of a letter should always contain the name of a person
even though the letter is addressed to a company. True or False?

The word "Subject" must precede the subject line. True or False?

A paper attached to a letter is classed as an enclosure, True or
False?

Is the following a correct carbon copy notation? cc to Mrs. Saxon
A postscript precedes the enclosure notation, True or False?

A postscript must be indented if the paragraphs are indented,
True or False? ‘

At least how many lines must be carried over to the second page
in a two~page letter?

Is the following a correct form of heading for a two=page letter?
Mrs, James F, Smith January 14, 1965 Page 2

A colon is necessary after the word "Attention" in the attention
line, True or False?

Is the following a correct form for the enclosure notation?
Enclosure

Is the following a correct carbon copy notation? Carbon Copy to
Mrs, Saxon ‘ :

The postscript should precede the reference initials., True or False?

What three items are necessary in the heading of the second page
of a two-page letter?

My cousin studies english, history, mathematics, german, and science
Their home is located East of this city.

For a pleasant Summer in Maine, consult our listings.

The name of this course is principles of management.

Our meetings are held in the eveningduring the spring and fall,
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Answer Sheet

Week 12, Set 2
False. (143)
False. (113)
False. (114)
False. (116)
True. (135)
Yes, (136)
No., A postscript is the last thing on the page. (138)
True. (139)
Three, (144)

No. (143)
Mrs, James F, Smith 2 January 14, 1965

False, (113)

Yes., (135)

No. (136)

False, A postscript is the last thing on the page. (138)
Addressee, Page 2 or 2, and the date. (143)

My cousin studies English, history, mathematics, German, and
science. (379)

Their home is located east of this ecity. (372)
For a pleasant summer in Maine, consult our listings., (350, 374)
The name of this course is Principles of Management. (379)

Our meetings are held in the evening during the spring and
fall, (374)
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Week 13, Set 1

1, The sales manager has instructed all stores to sell the new
spiral notebooks for $.25 each,

2. Mortgage rates have increased to five per cent,
3, Would you like me to arrange a meeting at 2 on Friday?

4, Roger was sixteen years three months and six days old on the
opening day of school,

5, It is expected that approximately $2 million will be set aside
by the 88th Congress.

6, In 1949 112 new employees were hired by the two companies.

7. Your assignment for tomorrow is pages 2847,

8, Additional comments are on pages 688-689-~ and 698,

9. The boy spent 29¢ in the dime store,

10, Profit on the sale of groceries is said to range from 13% to 15%.

11, It seems unlikely that we shall hear from them but why should we
even think of it? ‘

12, When he arrives at the parking lot; Mr, King sounds his horn loudly,

13. Are you willing to change your opinion if the evidence is all
against you?

i4, The year, 1066, will always stand out in my memory.
15. Eight men took part in the race but only six men finished it,
16, As the name implies these bandanas actually wear like iron,

17, Water which is composed of hydrogen and oxygen is easily separated
into its elements,

18. His brother Tom is an accomplished writer, (He has two brothers,)

19, We shall be glad to have your order-~but we cannot promise a
definite date for delivery.

20, If the plans are changed we shall submit a new list to you,
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Answer Sheet
Week 13, Set 1

The sales manager has instructed all stores to sell the new
spiral notebooks for 25 cents each, (396)

Mortgage rates have increased to 5 per cent, (402)

Would you like me to arrange a meeting at two on Friday? (406)

Roger was 16 years 3 months and 6 days old on the opening day of
school, (411)

It is expected that approximately $2 million will be set aside by
the Eighty-eighth Congress. (412)

In 1949, 112 new employees were hired by the two companies. (420)
Your assignment for tomorrow is pages 28-47, (422)

Additional comments are on pages 688, 689, and 698. (423)

The boy spent 29 cents in the dime store, (396)

Profit on the sale of groceries is said to range from 13 to
15 per cent, (402) (or 13 per cent to 15 per cent)

It seems unlikely that we shall hear from them, but why should we
even think of it? (206)

When he arrives at the parking lot, Mr. King sounds his horn
loudly. (210)

Are you willing to change your opinion if the evidence is all
against you? (212)

The year 1066 will always stand out in my memory. (226)

Eight men took part in the race, but only six men finished it. (206)

As the name implies, these bandanas actually wear like iron., (210)

Water, which is composed of hydrogen and oxygen, is easily
separated into its elements. (212)

His brother Tom is an accomplished writer,. (226)

We shall be glad to have your order, but we cannot promise a
definite date for delivery. (206)

%f t?e plans are changed we shall submit a new list to you.
210
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Week 13, Set 2
We shall be glad to discount your note in thirty days.
We live three miles from the streetcar line,
We have only forty-five 3~yard remnants left,
The damage amounted to $3,789.40,

As you will seeon page 1,303, discounts are given on bills
paid promptly.

We recently received Invoice Number 40384,

My letter should resch you within 2 days.

Cérds that are three by five inches are suitable for this work.
This Spring we listened to a new record.

We are now living in the Twentieth Century.

On Sunday, December 7, 1941, the japanese attacked Pearl Harbor,
You will find that notation on Page 24 of your book.

The name of her lecture is "Up-To=Date Secretaries.”

In act 1 of the play, two persons make a plea for sanity and
humanity in conducting the affairs of English-speaking nations.

You ﬁill find the information you need in chart 3,
Mr, Black is in room 578,

The SW, district of the city often flooded,

The terms of the sale are 10 days E. 0, M.

Our house is on the northwest corner of Elmwood Drive and
Summit Circle,

The abbreviastion for Rhode Island is r.i.
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Answer Sheet
Week 13, Set 2
We shall be glad to discount your note in 30 days. (408)
We live 3 miles from the streetear line., (404)
We have only 45 three-yard remnants left. (421)
The damage amounted to $3,789.40, (424)

As you will see on page 1303, discounts are given on bills
paid promptly. (425)

We recently received Invoice No, 40384, (426)

My letter should reach you within two days, (408)

Cards that are 3 by 5 inches are suitable for this work, (404)
This spring we listened to a new record. (374)

We are now living in the twentieth century. (376)

On Sunday, December 7, 1941, the Japanese attacked Pearl Harbor,
(377)

You will find that notation on page 24 of your book, (380)
The name of her lecture is "Up~to-Date Secretaries.” (381)

In Act 1 of the play, two persons make a plea for sanity and
humanity in conducting the affairs of English-speaking nations.

(380)

You will find the information you need in Chart 3, (380)
Mr, Black is in Room 578, (380)

The southwest district of the city often flooded., (445)
The terms of the sale are 10 days e.o.m, (454)

Our houss. is on the northwest corner of Elmwood Drive and
Summit Circle, (445)

The abbreviation for Rhode Island is R. I. (454)
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Week 14, Set i
You may send your reply in the self addressed envelope,
Re-mark these overtime slips so that the numbers can be easily read.
A two thirds majority is required to pass the amendment,
Please send the inter-office memorandum immediately.
Did you attend the mid January sale?
Sometime ago someone suggested that we use television advertising.
We shall look for a letter from you some time in the near future.
Have you all ready paid your bill?
The students are all ready for the examination.
Anyone of the teachers could have substituted in the class,

If everyone would shop more carefully, there would be fewer returns
of purchases and there would be fewer dissatisfied people.

Before we can pay your claim it will be necessary for you to sign
the enclosed forms,

I must clean this dirty grimy typewriter today.
An old, winter overcoat was his only protection against the cold.
The secretary herszelf sent the bill,

The most controversial item as I see it should be placed at the
end of the agenda,

As soon as we receive these forms, we will send you a check,
She was an attractive friendly skillful interviewer,
They were followed all the way by a big black Newfoundland dog.

Your appearance--if I may say so--is not so neat as it might be,
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Answer Sheet
Week 14, Set 1
You may send your reply in the self-addressed envelope. (527)

Re-mark these overtime slips so that the numbers can be easily
read, (529)

A two-thirds majority is required to pass the amendment, (524)
Please send the interoffice memorandum immediately, (526)
Did you attend the mid-January sale? (530)

Some time ago someone suggested that we use television advertising,

(533)

We shall loock for a letter from you sometime in the near future,

(533)

Have you already paid your bill? (533)

The students are a1l ready for the examination, (533)

Any one of the teachers could have substituted in the class, (533)

If everyone would shop more carefully, there would be fewer returns
of purchases and there would be fewer dissatisfied people. (206)

Before we can pay your claim, it will be necessary for you to sign
the enclosed forms, (210)

I must clean this dirty, grimy typewriter today., (223)

?n o%d winter overcoat was his only protection against the cold.
224

The secretary herself sent the bill, (226)

The most controversisl item, as I see it, should be piaced at
the end of the agenda. (227)

As soon as we receive these forms, we will send you a check., (210)
She was an attractive, friendly, skillful interviewer. (223)

?hey)were followed all the way by a big black Newfoundland dog.
224

%our)appearanee, if I may say so, is not so neat as it might be,
227
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Week 14, Set 2
A good sportsman must practice self control,

Mr, Jones walked in to the office unaware of the prevailing
discontent,

Secretary Treasurer Dowd does not in any way approve of the report.
The ringing of the chimes at noon is an every-day occurrence,
Would you believe that he is one-hundred fifteen years o0ld?

If there is anyway in which we can be of service to you, please

" let us know,

It will take you some time to complete the test.
We are allmost grateful for your help.

May the following be correctly divided as indicated? May 21,
1961

May the following be correctly divided as indicated? Henry
S. Jones

May the following be correctly divided as indicated? 136
First Street

May the following be correctly divided as indicated? Stillwater,
Oklahoma

Whenever you say the word John we are ready.

Parliament, the lawmaking body of England, corresponds to our
Congress,

The book, entitled ""Grammar in Action," is used in many schools.
It is quite impossible, my dear sir for us to accept your conditions,

Both hotels are good but the Stanferd is nearest our office
building.

A fine new radio set the gift of a wealthy uncle arrived the next
day.

Your reply to the teacher was, to say the least, impertinent,

You foelish child you have ruined the toy by leaving it in
the water.
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Answer Sheet
Week 14, Set 2
1, A good sportsman must practice self-control. (527)

2, Mr, Jones walked into the office unaware of the prevailing
discontent., (533)

3. Secretary-Treasurer Dowd does not in any way approve of the
report, (532)

4, The ringing of the chimes at noon is an everyday occurrence. (533)
5. Would you believe that he is one hundred fifteen years old? (522)

6, If there is any way in which we can be of service to you, please
let us know, (533)

7. It will take you some time to complete the test. (533)
8., We are all most grateful for your help. (533)

9. Yes. (550)

10, No, (550)

11, No. (550)

12, Yes. (550)

13. Whenever you say the word, John, we are ready. (233)

14, Parliament, the lawmaking body of England, corresponds to our
Congress, (225)

15. The book entitled "Grammar in Action" is used in many schools. (226)

16, It is quite impossible, my dear sir, for us to accept your
conditions., (233)

i7. Both hotels are gcod, but the Stanford is nearest our office
building. (207a)

18, A fine new radio set, the gift of a wealthy uncle, arrived the
next day., (225)

19, Your reply to the teacher was, to say the least, impertinent. (227)

20, You foolish child, you have ruined the toy by leaving it in the
water, (233)
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Standard Deviation

/ NEX® - (ZX)?
SD =
N
Form 1 (Y) ‘ Form 2 (X)
JB7(701,186) - 32,741,284 JE7(693,540) - 32,398,864
SD = SD =
47 b7
‘V/321 9559 742 - 32y 741 9284 '/52’596v 380 - 32’ 3981864
SD = SD = ' ‘
47 L7
N214, 458 /197,516
SD = e SD = ememermmeemireme
U7 b7
463,0960 Ll L1 53
S R — SD = ——————————
U7 b7
SD = 9,8531 SD = 9,4556

Correlation of the Two Tests

NZXY - ZX x Y

J v - @07 [wr® - (207]

47(697,294) - (5,692 x 5,722)
J197,516% x 21k, 558%

32,772,818 = 32,569,624

W 8153 x  463.0960

203,194
r = = 998‘+
205,806,8088

* . . as
Same term as numerator in standard deviation formula,




TABLE IX

DATA USED IN COMPUTING THE STANDARD DEVIATION

AND THE CORRELATION OF THE TWO TESTS

X X2 Y Y2 XY
138 19,044 136 18,496 18,768
137 18,769 136 18,496 18,632
137 18,769 135 18,225 18,495
134 17,956 135 18,225 18,090
133 17,689 135 18,225 17,955
131 17,161 133 17,689 17,423
131 17,161 133 17,689 17,423
130 . 16,900 132 17,424 17,160
130 16,900 132 17,424 17,160
128 16,384 130 16,900 16,640
127 16,129 129 16,641 16,383
126 15,876 129 16,641 16,254
125 15,625 129 16,641 16,125
125 15,625 127 16,129 15,875
124 15,376 126 15,896 15,624
124 15,376 - 125 15,625 15,500
124 15,376 125 15,625 15, 500
124 15,376 125 15,625 15, 500
123 15,129 124 15,376 15,252
123 15,129 124 15,376 15,252
122 14,884 124 15,376 15,128
122 14,884 124 15,376 15,128
121 14, 641 123 15,129 14,883
120 14,400 123 . 15,129 14,760
120 14,400 - 123 . 15,129 14,760
120 - 14,400 121 14,641 14,520 -
119 14,161 120 14,400 14,280
119 14,161 119 14,161 14,161
119 14,161 118 13,924 14,042
119 14,161 118 13,924 14,042
118 13,924 117 13,689 - 13,806
118 13,924 117 13,689 13,806
117 13,689 116 13,456 13,572
115 13,225 115 13,225 13,225
115 13,225 115 13,225 13,225
114 12,996 114 12,996 12,996
113 12,769 113 12,769 12,769
112 12, 544 112 12, 544 12, 544
112 12, 544 112 12, 5k 12, 544
111 12,321 110 12,100 12,210
111 12,321 109 11,881 12,099
107 11,449 108 11,664 11,556 -
105 11,025 107 11,449 11,235
103 10, 609 104 10,816 10,712
102 10, 404 101 10,201 10,302
102 10, 404 99 9,801 10,098

5,692 93, 540 5,722 701,18 97,294
Form 1 = Mean of X = 121,106 (X)® = 32,398,864
Form42 = Mean of Y = 121,745 (Y)% = 32,741,284
N = 47

161
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Reliability of Test.:

Form {
Correlation of Half=Test

NZXY - 2X x X

v/[Nzx2 - (zX)®] [NgY® - (2Y)2]

W7 (174,737) - (2,845 x 2,870)

/[u7<173,391) - (2,845)2] [47(176,732) - (2,870)2]

8’212;639 = 89 165: 150

y =

) “/(8,1491377 - 830914'1025) (8¢306’40L|’ - 892361900)

47,489
v(55,352) (69, 504)
47,489

V/3,847,185,408
47,489

62,025, 69
r = ,7656
Spearman-Brown Prophesy Formula

2r: - .
2 where ri = coefficient of correlation

of half-test
2(,7656)
1 + 7656

I 1

SR
=
1.5312

1.7656
r = ,867240



TABLE X

DATA USED IN COMPUTING THE RELIABILITY OF TEST FORM 1

163

X Y Xy X2 Y2
68 72 4,896 L 624 5,184
66 190 T L, 620 4,356 4,900
68 68 L 624 L, 624 L 624
69 66 L, 554 4,761 L, 356
64 _ 71 L, sy 4,096 5,041
67 68 - 4, 556 4,489 L 624
67 66 ' o b 422 4,489 4,356
64 69 ' 4 L6 4,096 L, 761
. 65 67 " 4,355 4,225 L 489
3 . 68 4,352 L 096 4,624
66 64 L 224 L, 356 4,096
65 64 - 4,160 L,225 4,096
- 65 64 : L 160 L,225 4,096
& 65 4,160 4,096 4,225
60 67 4,020 3, 600 L 489
61 . 65 3,965 3,721 4,225
62 62 3,844 3,844 3,844
64 61 3,904 4,096 3,721
61 6 3,904 - 3,721 4,096
65 59 o 3,835 . b,225 3,481
59 65 3,835 3,481 4,225
62 62 3,844 3, 844 - 3,844
60 63 3,780 3, 600 3,969
62 © 61 _ S 3,782 3,844 3,721
65 58 3,770 4,225 3,364
61 62 ' - 3,782 3,721 3,844
61 60 ‘ 3, 660 3,721 3, 600
59 60 3, 540 3,481 3,600
61 . 58 3,538 3,721 3,364
57 61 3,477 2,249 3,721
56 61 3,416 5,136 3,721
57. 61 3,477 © 3,249 - 3,721
59 57 _ 3,363 3,481 3,249
61 55 - 3,355 3,721 3,025
56 59 - 3,304 3,136 3,481
58 56 3,248 3,364 3,136
57 56 3,192 3,249 3,136
58 54 3,132 3,364 2,916
60 52 3,120 3,600 2,704
56 ' 54 3,040 3,136 . 2,916
5k 54 . 2,916 2,916 2,916
55 53 2,915 3,025 2,809
50 57 2,850 2, 500 3,249
54 49 2,646 2,916 2,401
49 52 2,548 2,401 2,704
L7 52 2, 44k 2,209 - 2,704
2,845 2,870 174,737 173,391 176,732

X = Even-numbered items

Y = Odd-numbered items
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Reliability of Test

Form 2
Correlation of Half<Test

NIZXY = X x -

/ [vex® - (2x)2] [NEr® - (£1)2]

47(173,806) -~ (2,856 x 2,841)

J/[47(174,377) - (2,853)%7] [47(172,891) - (2841)2]

8,168,882 - 8,113,896

J(B.195,715 = B.139,809) (8,125,577 = 5,071,260

i

54,986
¥(56,110) (54,596)
: 54,986
V3,063, 381, 560
54,986

r =

55,347,82
r = ,9934
Spearman~Brown Prophesy Formula

where r3 = coefficient of correlation

of half=test

2(.9934)
1+ .9934
1,9868
L9
r = ,996689



TABLE XI
DATA USED IN COMPUTING THE RELIABILITY OF TEST FORM 2

X Y Xy )l I
70 72 5. 040 1,900 5 184
68 70 L, 760 L, 624 L, 900
68 69 4,692 4,624 4, 761
69 68 4,992 b, 761 I, 624
71 63 4,473 5,041 3,969
70 63 4 410 L, 900 3,969
65 66 4,290 4 225 k4, 356
65 66 4,290 4,225 4,356
65 65 4,356 4 225 4, 225
66 64 4,224 4,356 4,096
63 65 4,095 3,969 4,225
63 64 4,032 3,969 L, 096
6l 62 3,968 4, 096 3,844
65 61 3,965 4,225 3,721
61 64 3,904 3,721 4,096
64 60 3,840 L, 096 3,600
63 61 3,843 3,969 3,721
58 66 3,828 3,364 4,356
59 65 3,835 3,481 4,225
61 62 3,782 3,721 3,844
62 61 3,782 3, 844 3,721
60 62 3,720 3,600 3,844
61 61 3,721 3,721 3,721
60 61 3, 660 . 3,600 3,721
60 60 3,600 3,600 3,600
60 60 3,600 3,600 3,600
60 60 3,600 3,600 3, 600
60 59 3, 540 3,600 3,481
61 59 3.599 3,721 3,481
59 60 3, 540 3,481 3,600
61 58 3,538 3,721 3,364
60 58 3,480 3,600 3,364
58 60 3,480 3,364 3,600
60 57 3,420 3,600 3,249
59 56 3,304 3,481 3,136
55 60 3,300 3,025 3,600
55 58 3,190 3,025 3,364
56 57 3,192 3,136 3,249
60 52 3,120 3,600 2.0k
56 56 3,136 3,136 3,136
58 53 3,074 3,364 2,809
55 56 3,080 3,025 3,136
55 53 2,915 3,025 2,809
50 55 2,750 2,500 3,025
Sk b9 2,646 2,916 2,401
50 52 2,600 2,500 2,704
0 52 2,600 2,500 2,704
2,853 2,841 173,806 174,377 172,891

X = Bven=numbered items

Y = Odd-numbered items
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Memorandum I

To: Galloway, Garner, and Coonrad
From: Arnola C. Bose
Date: December 10, 1965
Re: Validating Tests and Teaching Materials
I have attempted to make up a test in two equal forms to be used
as a pre~test and post-~test and as quizzes in my study. The tests

should cover the following sections of the Reference Manual for
Stenographers and Typists by Gavin and Hutchinson.

Details that Mark an Acceptable Letter 20%
Punctuation 40%

Parentheses 1%

Period 1%

Question Mark 2%

Comma, 25%

Semicolon 6%

Colon 1%

Dash 1%

Quotation Mark 3%
Capitalization 10%
Numbers 10%
Abbreviations 5%
One Word, Two Words, Hyphenated Word 10%.

Word Divisiocn
100

In order to establish the validity of the test, I am asking a
panel of the transcription teachers in our department to examine the
tests and the teaching materials to be used,

When we ask how valid a test is, we are inquiring whether the test
megsures what we want it to measure, all of what we want it to measure,
and only what we want it to measure. The analysis is essentially a
raticnal and judgmental one. '

I shall be attempting to measure achievement in selected related
learnings in the transcription classes (Office Management 302 and 322),
The areas which I have selected, I believe, represent the related learn-
ings which I have emphasized in my classes, If there are other related
learnings which you think should be included, please let me know, I
would like to limit the related learnings covered to those in the
Reference Manual for Stenographers and Typists if you think such a
limitation is appropriate.
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The areas listed are the ones I have emphasized in the past, but
I should like to cover the areas which the department as a whole has
emphasized,

If you suggest additional areas to be covered, will you please
indicate what per cent of the total test this area should represent
and which of the areas I have listed should be reduced. Also; if
you think the per cent of the test devoted to each area is out of
balance according to the emphasis you place on that area, please
meke the necessary adjustments.

In your opinion, do my test items measure what I have indicated
that I am attempting to measure?

Do the directionsg for the test elearly indicate what the
student should do?

A though I can statistically test to see if my two forms are
equal forms, I should like your opinion conecerning the equality of
the two forms., The items with identical numbers on each form are
intended to be equal, i,e., Form 1, Question 1 = Form 2, Question 1,

The reliability of the tests will be established statistically.
I plan to administer the tests to a group not included in the study
in order to check the reliability, but I need to establish the validity
of the tests first, In other words, do the tests measure what I say
we are teaching in related learnings,

On the punctuation section of the test, I have cirecled in red
the punctuation marks which will be omitted, On the other sections
of the test, I have filled in the correct answers in red,

I appreciate your willingness to help validate these tests., I
shall also need your help to validate the teaching materials; however,
I think I should warn you that this process may be rather time consuming
for you, I shall have a total of about 480 items to validate (24 sets
of materials of 20 items each). My tests must be validated in time
to administer this semester, but the tsaching materials can wait
until the first two or three weeks of the spring semester. If you
think you will not have the time to help, I shall certainly understand
your position,
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Memorandum II

To: Arnola Bose

From: Cconrad, Galloway, and Garner

Arnola, we met Wednesday afternoon and went over the sentences of
Forms 1 and 2. We offer the following comments and suggestions for
your consideration:

1. We suggest that, if possible, you avoid using any sentences that
might or could be written one way or another, depending on the
emphasis given a word or phrase or because of a lack of agreement
among authorities or because some authorities would agree that
another way would be equally correct. Specifically, we have in
mind the following sentences: 19, 31, 34, 60, 82, 85, 86, and 87,

2, Several sentences on Form 1 do not seem to be comparable to or
consistent with the matching sentences on Form 2. We question
the following:

20==the "either-or"” of Form 1

30==introductory phrase opposed to introductory clause

S3==dollar figure end of sentence opposed to dollar figure
within sentence. A student could make the mistake of
placing a decimal after the figure placed within the
sentence but could not make this mistake when the
figure ends the sentencs. \

72==guggest that you use "over' in each

73==in one sentence "planned" is a part of the verb phrase
"has been planned"

76==zimilar to No. 72

3. Sentence 35 on Form { contains "vice president," which involves
another rule of punctuation and one on which all authorities do
not agree.

4, We wonder whether one sentence is sufficient coverage of some
rules; for example, Sentence 2 covering Rule 185. Would two
sentences for each rule improve the validity of the tests?

5. We could arrive at no better percentage distribution for the
various areas than those you show, However, since we would like
to see more than one sentence (at least two) for any rule, the
number of sentences would have to be increased to 200 unless
you changed some of the percentages.

6. The related learnings listed adequately cover the areas we
have emphasized.

7. The test items appear to measure what you are attempting to
measure
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Memorandum IIT

Tos Galloway, Garner, and Coonrad
From: Arnola Bose

Date: January 7, 1966

I have revised and added to the tests which you examined last month
in accordance with your suggestions and Dr. Brobst’s suggestions,

The percentage of questions covering each area has not been changed.,
However, there are at least two questions on each rule covered, as
you suggested., Dr, .Brobst agreed that it would be desirable to
have at least two questions on each rule covered, This means that
about one~fourth of the rules previously covered were eliminated.

The reason I eliminated some of the rules rather than doubling the
length of the test is that I thought a test of 200 items would be

too long, I believe that a test of 200 items could not be administered
in a 50-minute class period, and students might tend to become tired
and careless near the end of a test of that lengtH,

Dr, Brobst did suggest that lengthening the test should increase its
reliability; however, most of the commercisl tests seem to have from
60 to 100 items on the grammar section, The language usage grammar
section of the Differential Aptitude Test contains 60 items. Since
my test will be 2% times as long as the DAT langudge usage grammar
section, I think it has been sufficiently lengthened to increase its
reliability., If it lacks sufficient reliability now, I think it
will be for reascons other than the length of the test. Do you agree
with my reasoning?

The form used on my tests was suggested by Dr, Brobst and is patterned
after the DAT test battery. Dr. Brobst emphasized the importance of
having an objective test so that I can check the item difficulty and
item discrimination. I hope this form seems acceptable to you; but

if you do have any criticisms of it, please do not hesitate to say

so, As you know, the data for my study can be no better than the
instruments used to obtain the data.

Miss Galloway has said that I may administer these tests to her

0, M, 322 class on Monday, January 17. If you could possibly give

me your suggestions by Thursday afternoon, January 13, then I could
revise the tests Thursday night and have them duplicated on Friday.

Thank you again for your help.
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Explanation of Data Tables

A1l of the data for the final analysis of the results of the
experiment are listed in Tables XII through XV, In Tables XII and
XIII, only the data for students No. 1 through 29 were used to
determine the significance of the proposed covariates as students
No, 30 through 35 were transfer students and had no ACT scores.

In Tables XIV and XV, only the data for students No, 1 through 30
were used to determine the significance of the proposed covariates
as students No. 31 through 34 were transfer students and had no ACT
scores,

To determine which of the proposed covariates were significant
in equalizing the groups to be compared, an analysis of covariance
was applied for both quiz scores and post-test scores, using all
of the proposed covariates. ' The computed t-values of> the covariates
for both quiz scores and post-test scores are shown in Table XVI,

With 109 degrees of freedom, a covariate, to be signifiecant,
should have g t-valume of 1,98 (orlgreater) at the ,05 level of
confidence or 2,63 (or greater) at the ,01 level of confidence,
Therefore, for quiz scores the significant covariates were pre-test
scores and college grade~point averages; and for post-test scores
the significant covariates were pre-test scores, college grade-point
averages, and high school grade-point averages.

Next, an analysis of covariance was applied for both quiz
scores and post-test scores, using pre-test scores, college grade-
point averages, and high school grade-point averages as covariates,

This test ylelded the covariate t-values shown in Table XVII,
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TABLE XIT

DATA FOR OFFICE MANAGEMENT 302 CONTROL GROUP

College ﬁigh School

Pre- Post=. Composite English  Grade- . ~ Grade-
Student test Quiz test ACT ACT Point Point.
Number Scores Scores Scores Scores Scores  Averages Averages

01 51 86 59 08 20 2.125 2,444
02 70 ol 95 L6 81 2,428 3,105
03 76 96 87 31 67 4,000 3,810
o4 73 89 82 38 59 - -2,651 3.953
05 66 90 85 53 81 2.933 3.343
06 82 89 95 5 25 2,521 2,718
07 65 95 80 38 34 1,866 3.417
08 62 90 70 38 67 2,000 3.357
09 73 89 81 69 80 3,708 3.921
10 81 95 91 95 ! 3,090 3, 600
11 60 81 69 05 27 2.928 2.200
12 67 89 85 25 81 1.875 3.292
13 77 92 92 Le 42 3.333 4,000
14 68 90 88 68 81 2,600 3,675
15 65 87 90 15 21 3,357 3.435
16 61 88 80 53 67 3,562 3,860
17 70 91 91 31 59 3,400 3.884
18 77 92 84 75 74 3.215 3.348
19 72 89 81 53 7h 3.125 3. 545
20 69 92 70 38 34 2,800 2,826
21 62 93 79 51 61 1,928 2,417
22 62 91 76 19 51 3.125 2,675
23 67 88 89 75 88 3.133 3.360
24 76 90 88 54 57 2,294 3,654
25 67 oL 89 19 67 2,714 3,326
26 75 90 83 L6 92 2,375 3.739
27 76 88 78 75 88 1.750 2,787
28 53 8y 82 54 49 1,866 2,450
29 53 82 72 23 27 1,426 2.595
30% 60 87 87 : 2,555

31%* 69 95 83 2,978

32% an 88 83 2,500

33* 58 87 72 2,519

34 62 80 81 1,837

35* 56 - 90 76 2,821

*Students No., 30 through 35 were transfer students and had no ACT
scores., Data for these students were added after it was determined
that the only significant covariates were pre=test scores and
college grade~point averages.
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TABLE XIII
DATA FOR OFFICE MANAGEMENT 302 EXPERIMENTAL GROUP

B College High School
Pre- Post~ Composite English Grade- ' Grade-

Student test Quiz teat ACT ACT Point Point
Number Scores Scores Scores _Scores  Scores Averages —_ Averages
01 64 87 78 25 59 2,611 3.366
02 66 81 81 25 59 1.266 2,929
03 75 ol 9% 61 74 3,615 3.955
Ok 63 ol 79 61 59 3.142 3.147
05 65 89 76 3 59 2,600 2,750
06 65 83 80 11 15 2,116 3.391
07 68 oL 86 53 74 2,937 3,660
08 60 85 76 39 49 2,291 3,048
09 64 93 89 38 74 3.571 3.532
10 49 76 68 31 67 1.625 2,864
i1 73 92 85 bl 79 2,172 2,974
12 73 80 77 31 42 2,590 3,214
i3 61 82 75 61 67 1.571 2,787
14 57 89 75 11 20 1,538 2,270
15 66 83 76 46 27 2,187 2,447
16 60 91 79 54 65 1.850 3.234
i7 73 92 91 75 80 3.142 3.131
18 71 87 86 19 51 2,461 3,455
19 .64 87 80 25 05 2,647 2,676
20 69 90 88 54 32 2,812 3,900
21 58 9 . 87 61 88 3,800 3,604
22 55 82 77 75 74 2,727 3.750
23 58 90 86 74 64 2,523 3,778
2l 61 91 76 25 51 2,687 2,978
25 71 89 86 01 07 3.125 3,000
26 63 85 70 01 13 2,153 2,229
27 55 77 74 o8 09 1,454 1.932
28 59 86 83 19 27 2,600 3,617
29 80 ol 90 53 88 3.250 3.773
30%* 65 82 71 1.750
3i* 57 87 76 2,649
32% 59 89 80 2,863
33% 64 88 87 3,120
34 65 91 87 3,804
35* 61 81 81 1,666

*Students No., 30 through 35 were transfer students and had no ACT
scores, Data for these students were added after it was determined
that the only significant covariates were pre-test scores and
college grade=point averages,
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DATA FOR OFFICE MANAGEMENT 322 CONTROL GROUP

College High School

Pre=- Post- Composite English Grade=- Grade=~
Student test Quiz test ACT ACT Point Point
Number Scores Scores Scores Scores  Scores Averages Averages

01 68 86 78 L6 81 2.500 3. 500
02 63 86 74 25 49 1.911 2,083
03 68 90 76 31 59 2,500 3.179
oL 65 86 89 38 5 2,230 3.474
05 61 92 68 19 51 1.428 2,410
06 72 81 78 53 81 2,066 2,721
07 78 93 92 54 57 2,978 3.306
08 85 86 79 38 92 2,062 3.149
09 64 85 75 20 39 2,062 2,234
10 70 93 82 L6 27 1.736 2,800
11 84 87 82 68 81 2,933 3,325
12 66 84 83 32 57 1,791 2,766
13 80 83 85 82 81 2,214 3.095
14 64 95 79 31 81 2,750 2,771
i5 77 86 70 19 21 2.285 2,700
16 81 88 76 82 88 3,600 3.308
17 82 89 80 32 57 - 2,418 3.275
18 76 85 81 15 27 2,200 3.278
19 66 85 75 32 b9 2.104 3.171
20 75 87 86 25 57 2,106 2,897
21 69 90 94 39 40 2.836 3.795
22 77 oL 78 80 54 2,586 3,877
23 84 95 87 82 88 3.272 3.919
24 64 84 80 15 i0 2,785 2,886
25 74 86 80 53 88 2,133 3. 547
26 79 90 91 82 92 2,923 3.310
27 68 90 84 L6 81 2,375 2,485
28 ol 87 88 46 51 3,529 3,486
29 62 91 84 26 33 2,353 3.079
30 79 89 91 82 57 3,464 3.667
31%* 82 89 88 2,881

32% 63 81 82 2,763

33* 70 87 90 2,495

34* 75 93 93 3.135

*Students No, 31 through 34 were transfer students and had no ACT
scores. Data for these students were added after it was determined
that the only significant covariates were pre-test scores and
college grade~point averages,
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TABLE XV

DATA FOR OFFICE MANAGEMENT 322 EXPERIMENTAL GROUP

College High School

Pre- Post- Composite English Grade- Grade~
Student test Quiz test ACT ACT Point Point
Number Scores Scores Scores Scores  Score Averages Averages

01 72 91 . 88 31 67 3,125 3.489
02 65 87 81 25 27 2,500 2,717
03 73 92 87 53 74 3,666 3.522
o4 84 o4 84 61 57 3,434 4,000
05 76 oL 87 53 7h 2. 562 3. 527
06 74 91 76 25 32 1.288 2.805
07 67 9l 78 i5 16 2,928 3.186
08 74 89 78 31 74 2,428 3,044
09 81 oL 87 53 92 3.421 3.050
10 68 86 7 38 67 2,133 3,300
11 79 93 82 54 86 2,488 2,956
12 60 92 75 53 88 . 3,266 3.326
i3 79 92 83 L6 67 . 2,062 2,976
i4 66 90 78 48 87 2,025 2,750
15 65 93 76 31 67 2,071 2,682
16 77 92 86 i1 27 3.642 2,659
17 80 oL 87 68 74 3,062 3,400
18 78 95 86 - 76 49 2,661 3,305
19 67 92 78 15 40 1.692 3.238
20 66 89 81 oL 21 2,750 2.957
21 76 90 89 25 65 2,791 3,045
22 80 92 86 87 88 2,276 3,563
23 68 87 75 15 27 1.210 2,302
24 74 90 88 75 88 3,600 3,872
25 70 90 87 53 L2 2.250 3,250
26 77 97 90 69 80 2,882 3,146
27 6k 90 69 09 25 1,764 2,615
28 75 90 80 08 20 2.488 2,289
29 84 95 89 61 59 2,666 3,182
30 70 b 77 08 L2 1,125 2,356
31%* 81 89 86 2,6L4

32%* 72 91 89 2,693

33% 79 92 85 3,042

34* 87 94 91 2.333

*Students No, 31 through 34 were transfer students and had no ACT
scores, Data for these students were added after it was determined
that the only significant covariates were pre-test scores and
college grade-point averages.
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TABLE XVI

T=VALUES USING ALL COVARIATES

Quiz Post-test
Covariates Scores Scores
Pre-test Scores 2,1435 3.9851
Composite ACT Scores 0,1866 1.0591
English ACT Scores 0,7882 =0,4516
College Grade~Point Averages 2,1364 2,2367
High School Grade=Point Averages 0,8834 2,7857

TABLE XVII

T=-VALUES USING THREE COVARIATES

Quiz Post-test
Covariates Scores Scores
Pre-test Scores 2,4822 4 4652
College Grade-Point Averages 2.1418 2,2781

High School Grade=Point Averages 1.3553 3.3110

With 111 degress of freedomg a CQVgriate, to be signifiggnt, should
. have a t=valuée of 1.98 (or greater) af the ;05 level of confidence or
2,63 (or greater) at the .01 level of confidence. Again, the signifi-
cant covariates for quiz scores were pre-test scores and college grade-
point averages; and the significant covariates for the post-test scores
were pre-test scores, college grade-point averages, and high school
grade~point averages.

As a1l of the covariates used in this énalysis were significant
for post-test scores, a test of the significance of the differences
in adjusted group mean scores on the post-test scores was made. The

ad justed group mean post-test scores in this analysis were:

Office Management 302, Control Group 82.1588
Office Management 302, Experimental Group 82,7803
Office Management 322, Control Group 80,8472

Office Management 322, Experimental Group 81,2450
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The t-value for the difference in the two Office Management 302
group scores was 0,46, and the t-value for the difference in the two
Office Management 322 group scores was 0,30, both of which are
insignificant at both the .05 and .01 levels of confidence, With 11}
degrees of freedom, a t-value, to be significant, should be 1.98 (or
greater) at the .05 level of confidence or 2,63 (or greater) at the
.01 level of confidence., The computations of these t-values are
shown in the next section of this appendix,

An analysis of covariance was then applied to both quiz scores
and post-test scores, usging only pre-test scores and college grade-point
averages as covariates, In this analysis, data for students No., 30
through 35 in Tables XIT and XIIT and data for students No. 31 through
34 in Tables XIV and XV were added. The t~values of the covariates

used in this test were all significant as shown in Table XVIII,

TABLE XVIIT

T=VALUES USING TWO COVARIATES

Quiz Post-test
Covariates Scores Scores
Pre-test Scores : 3. 3347 5,8968

College Grade-Point Averages h,1221 4, 9092

The significance of the differences in quiz scores and post-test
scores for both Office Management 302 and Office Management 322
was tested. This test is the one used in the final analysis of the

data in Chapter IV, The following t-values were found:
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Office Management 302, Quiz Scores 1.92
Office Management 322, Quiz Scores Loy
Office Management 302, Post-test Scores 0.38
Office Management 322, Post-test Scores 0.18

With 132 degrees of freedom, a t-value, to be significant, should
be 1.98 (or greater) at the .05 level of confidence or 2,62 (or greater)
at the .01 level of confidence, Therefore, the only significant
t-value was for Office Management 322, quiz scores, A computation
of these t-values is shown in the next section of this appendix.

The null hypothesis that there was no significant difference
among treatments on quiz scores after adjusting with the covariates
was tested, The F-value of 6,729 was significant, With 3 and 132
degrees of freedom, an F=value, to be significant, should be 2,68 (or
greater) at the,05 level of confidence or 3,94 (or greater) at the
.01 level of confidence, There was a difference among treatments on
quiz scores after adjusting with the covariates, and this difference
is explained by the significant tevalue indicating that the difference
in quiz scores for the Office Management 322 classes was significant.

The null hypothesis that there was no significant difference
among treatments on post-test scores after adjusting with the covariates
was tested., The F-value of 0,983 was insignificant., The t-tests on the
post=test scores further support this null hypothesis, as neither of the
t-values on the post-test scores were signifieant,

The Analysis of Covariance tables used in the fingl snalysis of
the data, Tables XIX and XX, are included for informational purposes,

These tables are in the form printed out by the computer.



TABLE XIX

ANALYSIS OF COVARIANCE TABLE FOR QUIZ SCORES

!ii*!i**ﬁ*ii**#i*#***%*#**i##*i*&#*&*ii*#ﬂ#**i#**i##ﬁ***i}ﬁ!***#****&*!*ﬁ*&***i#*#*}***i**1

1 I I I : 1 1
1 | , I SUM-SQUARES I SUM—-SQUARES 1 I

SOURCE I - DF I YY 1 { DUE) 1 {ABOUT) 1 DF 1 MEAN-SQUARE

1 I 1 I I 1’

_ 1 I 1 1 1 I
TREATMENT 1 1 I I 1 1
(BETWEEN) 1 31 388.8750 I I I I
I i I I I I
I I 1 1 I 1
ERROR I I 1. 1 I I

" (WITHIN) 1 134 1 2002.6719 1 . 502.4181 1 1500.2538 1 132 1 11.3656
I 1 ' . ' 1 1 I
I I 1 1 1 I
TREATMENT 1 I I 1 I I
+ ERROR 1 I I - 1 1 1
(T0TAL) 1 137 I 2391.5469 1 | 661.8647 1 1729.6822 1 135 1
1 I I I 1 1
1 I 1 1 1 1

DIFFERENCFE FOR TESTING ADJUSTED TREATMENT MEANSeessol 229.4284 1 3 1 C 76.4761

1 I i I - 1 T

!!ﬁ’ﬂi#*l*§§§§§*§§*§#ii**#**#ii#ii§***i*ﬁ***i*i**i§§**§!*i*****ﬁi***********!ﬁﬁﬁ!l**lil***!
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TABLE XX

ANATYSTIS OF COVARIANCE TABLE FOR POST-TEST SCORES

TR RBHABERY *l-ii.*l--li'l-%{-§*{-*#_{-'l-*'!-ﬁi**#‘l‘*i******i***l-*l;ﬁ***#*i*i**i%*l-l-{-i*****{i{**}i!'*l***l*

1 1 1 : 1 I - 1
I I I SUM—SQUARES 1 SUM-SQUARES 1 1
SOURCE I DF 1 YY i {DUE) I {ABQUT) 1 DF 1 MEAN-SQUARE
I i I I I 1
‘ I I I I I I
TREATMENT 1 I 1 I i 1
(BETWEEN) 1 31 67.2578 1 I H I
1 I : I 1 I 1
I 1 I ! I I
ERROR 1 I 1 I . I I
{WITHINY I 134 1 6048.7188 1 2495.6095 1 3553.1093 1 132 1 - 26.9175
i 1 I 1 1 I :
I I 1 1 I I
TREATMENT I 1 1 1 I 1
+ ERROR I I I I I i
{TCTAL)Y 1 137 1 6115.9766 1 2483.5195 1 3632.4570 1 135 1
I I 1 1 I 1
1 I 1 I I I .
DIFFERENCE FOR_TESTING ADJUSTED TREATMENT MEANS.es.l 19.3477 1 3 1 26.4492
I 1 I I I I

% % 3 S 3F 35 3 35 3 3t 3t 3F 35 $F 3F 3 3 3 3F 3 3 9t 3 4 3 'l-l-'l-'l--!-'l-i(-'l--l--ifﬂ-*‘l-#***_**{-**‘***&*i{-*{-*i*{**-l-'l'**I—*****i*i****'{!i&*&i***
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Computation of t=Values

Equation for Computing t-Values

difference in adjusted mean scores of two treatments

JE

+ M) x (Mean-Square)

1 1
(—§— + =5

Mean-Square is taken from appropriate Analysis of Covariance Table
N = Number of Subjects

M o= (difference in pre-test scores for treatment groups x Si) +
(difference in college grade~point averages for treatment
groups Xx 52) + (difference in high school grade=-point

averages for treatment groups x 83)*

S1 = (difference in pre-test scores for treatment groups x A**)
+ (difference in college grade-point averages for treatment
groups x C*%) + (difference in high school grade=point

averages for treatment groups x E**)*

SZ = (difference in pre-test scores for treatment groups x B**)
+ (difference in college grade-point averages for treatment
groups x D*F) + (difference in high school grade-peint
averages for treatment groups x F)*

S3 = (difference in pre-test scores for treatment groups x G**)
+ (difference in college grade-point averages for treatment

groups X H**) + (difference in high school grade-point
Ky K
)

averages for treatment groups x I

“s and all factors using high schoel grade-~point averages are
used only in the computation of the t-value for the post-test scores
using three covariates,

**These values are found on the appropriate Inverse of the
Covariates Cress Product Matrix for Error Table,



Post-test Scores Using Three Covariates

Tables XXI, XXII, and XXIII are used in computing the t-values

for the post-test scores using three covariates.,

TABLE XXI

VARTABLE MEANS FOR EACH GROUP: POST-TEST SCORES
WITH THREE COVARIATES

v83

College High School
Pre~test Grade~Point Grade~Point
Group Scores Averages Averages
302 Control Group 68,1379 2,6953 3,2661
302 Experimental Group 64, 3448 2,519 3.1514
302 Control Group 72,5000 2.4710 3.1164
322 Experimental Group 72,9667 2.5419 3,0836

TABLE XXTI

INVERSE OF THE COVARIATES CROSS PRODUCT MATRIX FOR ERROR:
POST-TEST SCORES WITH THREE COVARIATES

College. High School
Pre~test Grade~Point Grade<Point
Covariate Scores Averages Averages
Pre-test Scores 0,0002(A) =0,0005(B) =0,0010(G)
College Grade-Point Averages -0,0005(C) 0,0333(D) =0,0225(H)
High School Grade=Point
Averages =0,0010(E) =0,0225(F) 0,0608(I)

TABLE XXIII

TABLE OF ADJUSTED MEANS AND STANDARD ERRORS:
POST=TEST SCORES WITH THREE COVARIATES

Treatment Adjusted SE Adjusted
Group Mean Mean Mean
302 Control Group 82,4483 82,1588 0,9603
302 Experimental Group 80,9655 82,7803 1.0125
322 Control Group 81, 5000 80,8472 0,.9569

322 Experimental Group 82,0667 81,2450 0,9674
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The computation of the t~value for post-test scores with three

covariates in Office Management 302 follows:

(1)
(2)

(3)
@

(5)

(6)

(?7)

(8)
(9)

{10)

(11)

N = 29
Difference in pre-test scores for treatment groups =
64,3448 = 68,1379 = =3.7931
Difference in ccllege grade-point averages for treatment
groups = 2,519% = 2,6953 = «.1759
Difference in high school grade-point averages for treatment
groups = 3,1514 - 3.2661 = =0,1147
«3,7931 x 0,0002(4) = =,00075862
=0.1759 =x «0,0005(Cc) = ,00008795
=0,1147 x =0.00{0(E) =__,00011470
: =,00055597 = Si
=3.7931 x -0.0005(B) = ,00189655
=0,1759 x 0,0333(D) = -.00585747
«=0,1147 x =0,0025(F) = _,00258075
=,00138017 = S,
=3,7931 x =0,0010(G) = ,00379310
=0,1759 x =0,0225(H) = .00395775
-0,1147 x 0,0608(I) =_~,00697376
.00077709 = 8
<3.7931 x =,00055597(84) = .002108849807
=0,1759 x «,00138017(S5) = .000242771903
=0,1147 x ,00077709(S3) =_=.000089132223

,002262489487 = M

i 1 . ' "
( 55t 55 * .00226249 ) x (25,5082)

(.06896552 + ,00226249) x (25,5082)
(,07122801) x (25.5082) = 1{,816898324682

J1.816898324682 = 1,347924

Difference in adjusted mean scores of two treatment groups =
82,7803 - 82,1588 = 0,6215

0.6215 + 1.34792 = 46108077 or .46

With 111 degrees of freedom, a t-value, to be
significant, must be 1.98 (or greater) at the
.05 level of confidence or 2,63 (or greater) at
t = 46 the ,01 level of confidence, This t-value is
not significant at either level of confidence.

*The Analysis of Covariance Table from which this value is taken is
not shown in this appendix,
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The computation of the t-value for post-test scores with three
covariates in Office Management 322 follows:

(1) N = 30

(2) Difference in pre-test scores for treatment groups =
72,9667 - 72,5000 = 0,4667
(3)  Difference in college grade~point averages for treatment groups =
2= 5’4‘19 - 2«""710 = 000709
(&) Difference in high school grade-point averages for treatment
groups = 3,0836 - 3,1164 = 20,0328
0,4667 x 0,0002(4A) = ,00009334
0,0709 x <0.0005(C) = =,00003545
-0,0328 x «0,0010(E) =_,00003280
.00009069 =
0,4667 x =0,0005(B) = -,00023335
(5) 0.0709 x 0,0333(D) = .00236097
~<0,0328 x «0,0225(F) =__,00073800
.00286562 =
0,4667 x =0,0010(G) = -,00046670
0,0709 x -0,0225(H) = =,00159525
-0,0328 x 0,0608(I) =_-,00199424

-, 00405615 = 84

- 0.4667 x 00009069(31) = ,000042325023
(6) 0.0709 x .00286562(Sg) = .000203172458
-0,0328 x - 00405619(83) = ,000133043032

.000378540513 = M

30 + _-i4 ,0003785% ) x (25, 5082)*

(7) ( 06666666 + .,00037854) x (25 5082)
(.06704520 x (25 5082) = 1,710202370640

(8)  Ji.710202370840 = 1,307747

(9) Difference in adjusted mean scores of two treatment groups =
81,2450 - 80,8472 = 0,3978

(10)  0.3978 =+ 1.30775 = .30418658 or ,30

With 111 degrees of freedom, a t-vglue, to be

' ‘ significant, must be 1.98 (or greater) at the
(11) t = ,30 .05 level of confidence or 2,63 (or greater) at

the .01 level of confidence., This t-~value is

not significant at either level of confidence.

* )
The Anaglysis of Covariance Table from which this wvalue is taken is
not shown in this appendix,
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Quiz Scores Using Two Covariates
Tables XXIV, XXV, and XXVI are used in computing the t«values

for quiz scores using two covariates,

TABLE XXIV

VARTABLE MEANS FOR EACH GROUP: QUIZ SCORES
WITH TWO COVARTATES

College

Pre-~test Grade=Point
Group Scores Averages
302 Control Group 67,0000 2,6678
302 Experimental Group 63,9143 2, 5404
322 Control Group ) 72 . 5000 2,5119

322 Experimental Group 73. 7647 2,5570

TABLE XXV

INVERSE OF THE COVARIATES CROSS PRODUCT MATRIX FOR ERROR:
QUIZ SCORES WITH TWO COVARIATES

College
Pre-test Grade=Point
Covariate » Scores Averages
Pre=test Scores - 0.0002(4A) : =0,0007(B)
College Grade-Point Averages =0,0007(C) : 0,0219(D)
TABLE XXVI
TABLE OF ADJUSTED MEANS AND STANDARD ERRORS:
QUIZ SCORES WITH TWO COVARIATES

Treatment Adjusted SE Adjusted

Group ~ Mean Mean Mean

302 Control Group 89,4571 89. 5833 0. 5834

302 Experimental Group 87,1714 88,0110 0.6140
322 Control Group 88,0294 87,6713 0.5989 .

322 Experimental Group 91,6476 90,9816 0.6121




The computation of the t-value for quiz scores with two
covariates in Office Management 302 follows:
(1) N = 35

(2) ‘Difference in pre-teést scores for treatment groups =
67,0000 - 63,9143 = 3,0857

(3) Difference in college grade-point averages for treatment
groups = 2,6678 - 2,5404 = 0,1274

3,0857 x 0.0002(4) = ,0006171k
0,127h x =0,0007(C) = -,00008918
(%) 00052796 =
3.0857 x -0,0007(B) = -,00215999
0,1274 x 0,0219(D) = ,00279006
.00063007 = S,
(5) 3,0857 x 060052796(51) = 001629126472
0.1274% x ,00063007(Ss) = 000080270918
o o .001709397090 = M
A 1 , ‘
( Jet g ot .00170940 ) =x (11.3656)

(6) (,05714285 + ,00170940) =x (41.36%6)
(.05885225) x (11.3656) = ,668891132600

(7) . 668891132600 = 817979+ = ,817980

(8) Difference in adjusted mean scores of two treatment groups =
89,5833 « 88,0110 = {,5723

(9) 1.5723 + .817980 = 1.922174 or 1,92

With {32 degrees of freedom, a t-value, to be
significant, must be 1.98 (or greater) at the
.05 level of confidence or 2,62 (or greater) at
(10) t = {,92 the ,01 level of confidence. This t-value is
not gignificant at either level of confidence,
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The computation of the t-value for quiz scores with two
covariates in Office Management 322 follows:
(1) § =3

(2) Difference in pre-test scores for treatment groups =
73,7647 « 72,5000 = 1,2647

(3) Difference in college grade-point averages for treatment
groups = 2,5570 -« 2,5119 =. 0,0451

1.2647 x 0,0002(A) = ,0002529%4
0.0451 x =0,0007(C) = =,00003157

(4) .00022137 = 5,
1.2647 x =0,0007(B) = =,00088529
0.0451 x 0,0219(D) = _,00098769 _

.00010240 = 5,

(5) 102647 x ,00022137(sy) = 000279966639

0.0451 x ,00010240(S,) = _,000004618240

, 000284584879 = M

| (3= + g+ 00028458 ) x (11.365)
(6)  (,05882352 + ,00028458) =x (11.3656)
(,05910810) x (11.3636) = 671799021360
(7)  #.671799021360 = ,819084
(8) Difference in adjusted mean scores of two treatment groups =

90,9816 - 87,6713 = 3,3103

(9)  3.3103 + .819084 = L,041468 or 4.0k

With 132 degrees of freedom, a t<value, to be’
significant, must be 1,98 (or greater) at the
(10) t = 4,04 .05 level of confidence or 2.62 (or greater) at
the .01 level of confidence. This t-value is
significant beyond the ,01 level of confidence.



Post-test Scores Using Two Covariates

Tables XXVII, XXVIII, and XXIX are used in computing the t-values

for post-test scores using two covariates.

TABLE XXVII

VARIABLE MEANS FOR EACH GROUP: POST-TEST SCORES
WITH TWO COVARIATES

College

Pro~test Grade=Point
Group Scores Averages
302 Control Group 67,0000 2,6678
302 Experimental Group 63,9143 2, 5404
322 Control Group 72,5000 2,5119
322 Experimental Group 73,7647 2,5570

TABLE XXVIIT

INVERSE OF THE COVARIATES CROSS PRODUCT MATRIX FOR ERRORQ
POST-TEST SCORES WITH TWO COVARIATES

College
Pre~test Grade~Point
Covariate Scores Averages
Pre-test Scores 0,0002(A) =0,0007(B)
College Grade-Point Averages ~0,0007(C) 0.0219(D)
TABLE XXIX
TABLE OF ADJUSTED MEANS AND STANDARD ERRORS:
POST-TEST SCORES WITH TWO COVARIATES
Treatment Ad justed SE Adjusted
Group Mean Mean Mean
302 Control Group 82,0857 82,6081 0,8978
302 Experimental Group 80,8571 83,0883 0,9450
322 Control Group 82,2941 81.2138 0,9216

322 Experimental Group 82,7353 80,9812 0,9420
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The computation of the t-value for post=test scores with two

covariates in Office Management 302 follows:

(1) ¥ = 35
(2) Difference in pre=-test scores for treatment groups =
63,9143 - 67,0000 = «3,0857
(3) Difference in college grade-point averages for treatment
groups = 2,5404 - 2,6678 = 20,1274
=3.0857 x 0,0002(4) = =,000617i4
=0,1274 x =0,0007(C) = ,00008918

(4) -,00052796 = 8

=3,0857 x =0,0007(B) . 00215999
-0,1274 x 0,0219(D) -, 00279006
=, 00063007

Hon

i
n

.001629126172
.000080270918
»001709397090 = M

(5) ~3.0857 x =,00052796(S4)
~0,1274 x «,00063007(S5)

i

( 5%—‘ + 3%- + ,00170940 ) x (26.9175)

(6)  (,5614285 + ,00170940) x (26,9175)
(,05885225) =x (26.9175) = 1.584455439375

(7) N1.584155039375 = 1,258632

(8) Difference in adjusted mean scorss of two treatment groups =
83,0883 ~ 82,6081 = 0,4802

(2) 0.4802 + 1,258632 = ,38152533 or .38

With 132 degrees of freedom, a t-value, to be
significant, must be 1,98 (or greater) at the
10) t = ,38 .05 level of confidence or 2,62 (or greater) at
the .01 level of confidence, This t-value is
not significant at either level of confidence,
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The computation of the t-values for post-test scores with two
covariates in Office Management 322 follows:
(1) N = 34

(2) ‘Difference in pre-test scores for treatment groups =

72,5000 - 73,7647 = =1,2647

(3) Difference in college grade-point averages for treatment
groups = 2,5119 - 2.5570 = ~0,0451

1

~1,2647 x 0,0002(A) =, 00025294
-0,0451 x =0,0007(C) . 00003257
(4) =,00022137 = 8

]

1
-1.,2647 x <0,0007(B) = ,00088529
0,045 x 0,0219(D) = -,00098769
-, 00010240 = s,
(5) ~1.2647 x =,00022137 = ,000279966639
~0,045{ x «,00010240 = 000004618240

000284584879 = M

( 3%_ + 3%- + ,00028458 ) x (26.9175)

(6) . (.05882352 + ,00028458) =x (26.9175)
(,05910810) x (26,9175) = 1.591042281{750

(7)  J/1.591042281750 = 1,261365

(8) Difference in adjusted mean scores of two treatment groups =
81.2138 -~ 80,9812 = 0,2326

(9) 0,2326 + 1,261365 = ,184403%4 or 1,8

With 132 degrees of freedom, a t-value, to be
» significant, must be 1.98 (or greater) at the
(10) t = .18 .05 level of confidence or 2,62 (or greater) at
the .01 level of confidence, This t-value is
not significant at either level of confidencs,
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