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2 field test of PLATO IV computer-~assisted

instructional lessons is discussed. Biology classes at three city
colleges of Chicago usad PLATO IV as part of the Community College
Biology Project. During the 1974-75 academic year, usage involwved 4%
classes, 1576 students, and over 8700 hours on the system.
approximately 53 PLATO piology lessons were available for use.
Practical knowledge obtained from the major areas of teacher-user
orientation, lesson design strategies, documentation of the
implementation process, and lesson validation are described. Sample

lessons are included.
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IMPLEMENTING PLATO
[M BIOLOGY FOUCATION

ATOUHRER COMMUNTTY COLLRGES
hi

Mary 5. Man=euffel

I. PROJECT DESCRIPTION

The Community College Project was established as part of the Maticnal

cience Foundation contract with the University of Illinois Computer-based

b

Educaticn Research Labcratory (CERL) to field test PLATO IV in five subject

areas at five different Illincis colleges from Fall 1974 to Spring 1976.*% The

projecct provided for the desicn and development of coursewarc, the establish-

ment of acdministrative liaison, implementation of the resulting PLATO lessons

in the cclleges, data collection, lesson validation, and project evaluation.

iy

An independent evaluation of the entire PLATO piraject is beling conducted by

the Educational Testing Service.

Biology classes at three City Colleges of Chicage (Kennedy-King,

Iy

Malcolm X, and Wilbur Wright) used PLATO IV as part of the Community College
Biology Project. During tte 1974-75 academic year, usage involved 49 classes,
1506 students, and over 8700 hours on the system. Approximately 53 PLATO
biology lessons, written by authors from the University of Illinois and the
City Colleges of Chicagu. were available from which the instructors could
choose. The CERL Community College biology group assisted the instructors

in the implementation cf PLATO but did not attempt to regulate their choice

of lessons.

* The community colleges are: Parkland College in Champaign, Illinois; Kennedy-
King College, Malcolm X College, Wilbur Wright College, and the Chicago Urban
Skills Center, all in Chicago, Illineois.
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The Lirge-seale project discussed hero was conducted in a real-world
situstion for whiol: no procedent existoed.  This report attempts to communicatoe
some of the o gper lence ve ogained dnring the 1974-75 phase of the ficld test,

Practieal wnowbodoge obtained from the major areas of Leacher-user oricntation

and

lasson lesign strategics, documentation of the implementation prode

lasson validoetion will be desceribed here. It is this record of the introduction

\L\

of a new oducational tachnelogy which the Comnunity College Group feels can

benef it others facza with large scals implementation of computer-assisted

E

II. TEACHER-USER ORIENTATION

of the new technology by the faculty of the cooperating

21d test

pex

r‘«

ezsential for the establishment of an effective fie

introduced by an external source nit must be

Tne technology cannot e
imported. For this reason, the creation of a human network between ZERL and
the City Colleges of Chicago has been crucial to the implementa:ion of PLATO.

iz 4 result of liaison

i

PLATO has been accepted in these community college

cfforts by CERL personnel and site coordinators, released«tine for teachers

to work on PLATO, the offering of PLATO—-user courses, and instructional

segsions with the individual teacher~user at the terminal.

%

In the area of biology, PLATO usage increased sicnificantly from Fall 1974

m

L]

to Spring 1975. Reasons for this increase were fregquent liaison efforts by

"

he CERL biology ccordinator and interattion betwaen current teacher—users
with other teachers. 1In order to facilitate the effective implementation

of PLATO, the coordinator prov.ded guidelinns for the instructors which were

based on past experience with PLATO classes. Shown below is a listing of the

guidelines and some of the problems which have been observed when these guide-

ERIC 6
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tmplomentation Guidelines
i.  Instructor should learn how --
PLITO through intro-
("introduceb”

to uge

ductory lcus
or "help").

on

should choose -
in

2. Instructor
which lessons to use
course on basig of subjoct
matter, lesson de=zign,
difficulty level using hard
copy catalog. Considerations
should be gilven to adjustment
of syllabus to accommodate the

ancl

lessons.

D

should review -
a student on PLATO.

Instructor should learn -
options available as an
"instructer" on PLATO (e.g.,
controlling roster, leaving

notes to students, designing

a curriculum, looking at stu-
dent records.

Instructof should s~hedule -=
a time to use PLATO during
classtime (e.g., one hour per
weaek) .

Instructors should accompany -
gtudents to the PLATO center

and circulate among them to
answer questions during the
sessions.

O
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Sample Implementation Problems

weter got stuck
lack of knowledge about kfyhuurd
and could handle student

problems duaring PLATO

s not

When legsons were chosen only by
title, students were glven lessons
which were too difficult, too long,
or necded handeouts. If syllabus
was not adapted for use of PLATO,
unnecessary repetition and lack of
time to complete syllabus resulted.

When tlis step was omitted, instructor
could not help students when content
problems arose in lessons (e.g., at
gquestions, setting up experiments).

When unfamiliar with these options,
instructor could not clear password

when student forgot it, add new students,
monitor amount of use of PLATO by each
student.

When ingtructor neglected to indicate
a desire to placed on the schedule,
his/her class was often not able to
use PLATU due to the high demand for
the PLATO classroom. If a time vas
scheduled cutside of classtime, often
students did not use PLATO (most
commuter-college students have jobs and
families which limit their free time).

When instructors merely sent their

students to the PLATO classroom, student
frustration often occurred due to a

lack of a subject-matter resource person.

A PIATO site coordinator is present in

the clagsroom to aid with terminal problems,
but he is not qualified to answer guestions
about biology.
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3. DOCJIMENTA 'l'I(_JN LJI‘ ‘U'E IMPLLMLNIA’I‘T(!N P RO

/o case study approach to documentation of PLATO usage in this project

was adopted due to the variability between classes.

regquir e students to use PLATO one hour of classtime per week all semester,

while a fow offered PLATO to their students as an optional supplement outside

F ¢lass.  Cortain teacher-users faithfully reviewed lessons prior to student

o]
L]

only on the title of the 1

i

use, Thers is evidence that others relied 5500

circulated among the

to dacide which lessons to use. Many teacher-users

students, while others never observed students using the lessons.

Included here are three of the spring semester 1975 case

to 1llustrate some of the implementation methods, attitudes

olved in using PLATO

o
T
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student PLATO experienice, and

he community college level (sce Appendix A).
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while one was taught by a first-time teacher-user.

Pata contained in these cas: studies were obtained from teacher inter-

3.2 Summary of Spring 1975 Case Studies

Upon examination of all case studies from spring semester, it became
apparent that no one facet of PLATO usage could explain the acceptance or

non-acceptance of the system. PLATO experience and attitudes of teachers

* A separate report, entitled "Community College Spring 1975 Usage Rej s
containing all the case studies and further documentation of usage was also
compiled. )
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and students along with methods of implementation all influences roception
of PLATO in the classroom. Thuse interrelationships have been examined

through teacher implementation since this Factor directly affects the other

variables.

The level of PLATO experience of the twenty-two teachers involved

varied considerably. However, most can be classified into three major

categorics: (1) those first-time PLATO users whose training only consisted

of a brief orientation by the CERL biology cowrdinator (e.g., Teacher-User 2},

{2) those who participated in a one—semester users cowrse for credit, which
P 3

ncluded teaching of the instructor mode and preparing lesson designs, and

-

finally (3) thos2 who have been or are currently involved in authoring
coursewarr (e.g., Teacher~ 1 and 3). Fourteen of the twenty=two teachers
were using PLATO in their classes for the first time. Of these, three had
taken the PLATO users course. Only eight teachers had used PLATO in their
classes prior to this semester (henceforth referred to as "experienced").
Two had taken the users course and five had authored.

If one isolates the student attitudinal responses of classes taught by
experienced teacaers Zrom the combined responses of all classes, there is a
significant difference in the number of positive responses on key attitudinal
questions. The students of experienced teachers had a more positive attitude
towards PLATO than those of less experienced teachers, as can be deduced from
the statistics below:

Group I = Students of the teachers who had prior experience using PLATO

Group II = Students from all the PLATO sections (experienced and not
experienced)



L'eEM
T think PLATC (s..."u1 offective approach to education."

Total # ¢ 4 Students T Agrecing Probability of 163
Stwdents Agrecing With With the or More (out of 264)
the Above Above Agreeing With the Above
(by binomial test)

Group 1 205k 163 61.7%
N R e 0.0005167
Group 1T £29 324 51.5%

Thus, there is evidence for a significant difference between responses in

the btwo groups, Wwith Group I being more positive towards PLATO.

ITEM 2

14 1 werne to advise a frniend who was going to take the same course, 1

i

world sugqest e "take PLATO toction (f at all possdble.”

Total # # Students % Agreeing Probability of 159

ts Agresing With With the or More (out of 264)
the Above Above Agreeing With the Above
| (by binomial test)

Studen

Group I 264 159 60.2%
——— e Ry e 0.00192689
Group II 529 322 51.2%

Thus, there is evidence for a significant difference betwsen responses

il

in the two groups, with Group I being more positive towards PLATO.

A dependence on the method of PLATO incorporation may account for the
above association. oOur teacher questionnaire did not adequately reflect this
diversity (e.g., 90.5% of the twenty-one teachers responding said that lessons
werc generally used "as a schedilled review of material covered in class" and
90.5% responded that they circulate among students during PLATO sessions).

In addition, 30.9% of the teachers responded that they "relied on their own
review of the PLATD lesson prior to student usage." Student comments suggest

that this was not the case in many instances (e.g., "Biology material on

Q j_{)
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PLATO did not coincide with class” ongd T don't understand what I am supposeod

to do in tals lesson™),

The datn also hint that chers move experienced with PLATO are better
able: to ostimate their students' capabilities and are more selective in designing
a PLATO curriculum. Fewer lessons wer: required by cxperienced teachers (13.5)

compared to non-experienced teachers (15.6); yet experienced teachers re-

LATO more frequently (59.5% used it four times per

o

quired students to uge

month) than the entire pool of teacher-users (55.8% used it four times per

In]

1y

v of Teacher-User 2 (non-experienced) illustrates tbis

i

month). Tho case stu

observation.

General Problems

Apart from the effect of implementation on student attitude, there were

occasional problems with the hardware and courseware. Hardware problems were

W]

beyond the teachers' centrel, but some of the courseware difficulties could
have been anticipated by conscientious review prior to student use.

Internal problems with some biology lessons were discovered during the
project (this was the first class use of some of the courseware). Lesson
quality was identified by 38.1% of the teachers as the "major drawback to
using PLATO currently" and 34.8% of the students said "PLATO does not accept
my answers often enough," a problem of inflexible answer judging in most cases.

Undoubtedly, problems encountered in lessons contributed .. student
attitude toward the lessons themselves. Overall consensus among students
revealaed three lesson classifications: (1) lessons that were frequently

indicated as most helpful (Cellular Structure and Function, Cellular Reproduc-

T

tion), (2) those most often mentioned as least helpful (Evolution and Ecology),

and (3) those that divided student opinion (Nature of the Gene, Energy Trans-

ERIC 11

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

sume that thege lessons necessarily

Cormat bons, amnd Goenetios) . One shoold nob

Lhe bost and the worst. student opinion towards the lessons was

success van be influenced by ove

culty to prior preparation for the PLATO session to the instructor's availability

during the session.
Thie sacond major problem designated by teachers (33.3%) and students
(31.5%) was the malfunctioning of terminals and system crashes. Only one

¢lase had a signiticant amount of hardware difficulty (25% of classes were

but these problems did not appear to have

the numbzer

was identified

of the teachers; but addition of terminals, reduction

in class sizes, or alternative scheduling was not possible at the time.

Despite the isolated negative occurrences described above, PLATO has

received an overwhelmingly positive response in community college biology.
Of the teachers involved, 80% wish to continue using PIATO in their classes
and an additional 15% are favorably disposed if their course assignment

concurs. As for the students, over 50% responding would recommend "taking
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LESSON DESIGRI STRATEGI ES

Due to variation of author background ard experience and the evolu-
tionary nature of the PLATO svystern, tpae existing biology lLessons have a wide
range of instructional design. Fouw categories of lesson design have been
identified in the biology lessonsz simlation or model, problem solving,

tutorial, and inquiry, with the bulk of the lessons being tugorial. Samples

from the 53 lessons have been chosen to illustrate each type.

13
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De sign Saripl € ;I;esgag

Simulation or Model ADH and Watter Balgrice in Humans (by R, Arsenty,
Undvexsity of Illirwi=): student mapnipul ates
physialogical congitions (e.9. » alcohel ingestion,
cariceY, sweating) and observes changes in watex
balan<e via g stylized model of the hyman bhody .
(See Figure 1 .)

1

Figure 1.
Model of Humanr Bady Used to Show Changes in Water Balance.
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Design Sample Lesson

2. Problem Selving DNA and Protein Synthesis (by P. Tenczar and
R. Baillie, University of Illinoisg): Student
must assemble a protein given three amino acids
and corresponding m-RNA codea; an understanding
of nitrogeneous base pairing is required.
(See Figure 2.)

Figure 2,
Student is asked to assemble a protein chain,

)
1
i
+
i
i

hat would wvow ke to

v
[

lf LT T"|Ee‘;‘:ii }’télf?!!
for m-ENA oo
LABE wher wow ve
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Design Sample Lesson

3. Inguiry Comparative Serology (by G. Hyatt, University of

Illinois, Chicago Circle): This lesson presents
comparative serology as an "evidence for evolution”

through two inguiry experiments where student is
required to deduce ancestry of animals by examining
serological data.

4. Tutorial Hormonal Control of the Menstrual Cycle (by

L. Porch, <ity Colleges of Chicago; revised by

M. Manteuffel and S. Boggs, dniversicy of Illinois):

Student observes changes in ovaries, uterus, and

hormone levels during the 28-day cycle via anina-

tions, discussions, and graphs and is gquestioned

on concepte throughout. (See Figqure 3.)

Figure 3,
Animation of Chang=s in the Uterus and Ovaries During the 28-Day Cycle.
SRR CIRSAETS e BTEME ged G PRTES
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Curang the LUTEARL PHAZE, & hormone from the pituitary
cotrrerts the [ollicle o a corpus luteum,  The corpus
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Differences in student attitude towards the above lesson design types

did not appear to be significant. Student comments indicated a favoritism

towards lessons with numerous graphics and frequent interaction, but these
characteristics can be present in any of the above tvpes. The aspect of

lesson design whichn did influence student attitude was the degree to which

iy

the lesson was flexible and responsive to student needs. Many of the lesson
these community college biology students were using had not been reviewed by
colleagues, tested with students, or validated to measure effectiveness in

achieving their objectives. This process of "firishing" a lesson takes care
of the inflexible answer—judging problems these students were experiencing.

In response to the need for more "finished" lessons, teacher-users and

programmers involved in the project held biweekly meetings during Spring 1975
to discuss lesson development and revisions. The following is a list of what
the group estaklished as ideal steps in lesson development.

1. Group identifies gaps in tlie curriculum (first semester and second
gemester introductory courses) and agrees upon topics for new lessons.

2. Group defines desired lesson design.

3. Teacher designs and writes lesson for an agreed-upon topic.

4. Group discusses lesson design.

5. Teachaer revises lesson design.

6. Programmer codes lesson,

7. Group members review lesson on PL270.

8. Programmer and teacher revise lesson in response to the group's comments.
9. Teacher uses lesson in trial runm with small group of students.

10. Programmer and teacher revise lesson in response to student data and
comments,

11. Teacher completes documentation of lesson.

17
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14

‘lasses use lesson and programmer revises it when necessary.

.t
g

13. Teacher and programmer or project subject-matter coordinator attempt
to evaluate lesson.

A number of the existing biology lessons were designed by individual
instructors who had 25% released-time during one semester to work on a lesson.
These lessons were coded and designed in 1973 but were not validated and
tested (steps 7 - 13) until the 1974-75 field test. Many of the authors
did not think about usage of theixr lessons outside their own classes since
PLATO IV was still in an experimental stage. It became apparent in the
field test, however, that these latter steps of "finishing” a lesson were
essential for the lesson to be effective.

The group also established ground rules for the design and coding of
new lessons:

1. Narrow topic enough so that lesson can be completed in 20 -~ 40
minutes.

2. Allow for frequent interaction with the student.
3. Use concise language and avoid sounding text-like.

4. Make answer judging flexible and provide HELP to ensure that student
will be able to progress without undue frustration.

5. Use graphics to increase student interest and comprehension,

6. Utilize posttests or review guizzes to ensure student understanding
of material prior to student completion of lesson.

7. Allow student flexibility to review within a lesson as much as
possible (e.g., indexing, frequent use of access keys, etc.).

These guidelines were based on observations of students during the
project by teacher-users, site coordinators, and CERL personnel. The students
complained when a lesson contained many frames with all writing and little

or no interaction or graphics. They became frustrated in lessons which did

18



O

ERIC

Aruitoxt provided by Eic:

15

zsons with

g

have not been tested and validated), TFeedback was very positive for 1

frequent guestioning, creative graphics, HELP available at every gquestion, and

which were short enough that they could easily be completed in one class period.

5. LESSON VALIDATION

Appraising the effectiveness of a PLATO lesson is an essential, although
difficult. task. Variation in lesson design and the choice of which parameters
to study from the large amount of available data are just two of the problems
which existed here. Data collection was done using -area- commands, commands
which are used to divide the lesson into logical subunits from which summary
data is obtained. PLATO is capable of collecting data for each interaction
of a student. However, due to the large-scale nature of this field test,
data collection had to be limited to —area- summaries. Irterpretation of
this data was complex since detailed knowledge of the coding and design of each
=area- in a lesson was essential.

Data available in -area- summaries were divided into four cateyories for
interpretation: time, interaction, lesson difficulty, and anticipation of
student need. These categories were chosen because the community college
staff needed to know how long the students were taking to complete a lesson,
how often the students were interacting with the terminal while using each
lesson, whether the lesson matched the students' subject matter capabilities
and needs, and whether the lesson was responsive to problems students had in
grasping the material being presented. These student-performance data enabled
us to determine whether the lesson was achieving its objectives and, if not,
where revisions were needed.

The lesson on "The Hormonal Contxol of the Menstrual Cycle" was examined

as a sample lesson to illustrate such a validation process (see Appendix B).

19
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This lessor. is particuiarly interesting because it meets the assumptions of
the data collection procedures; the community college biology group was directly
involved in revising it; and the dataare more reliable. Data collected were

he effectiveness of the lesson and in making minor

o

used both in determining
revisions where needed. Teacher and student feedback on the lesson has been
positive {(e.g., "The lesson was very good. It could be easily understood.
The answers wer= able to be found in the cuntext of the lesson, and help
within the lesson vag readily available. Also the diagrams were very well
done.") .

6. CONCLUSION

During the 1974-75 academic year, a field test of a new system for
computer-assisted instruction wes conducted in biology classes at three
community colleges. The implementation of this new system, PLATO IV, involved
a number cf intricate prccesses since it was being used in established insti-
tutions. New coursesg were not created to accommodate PLATO, but rather
teachers attempted to supplement their existing courses with PLATO. The
PLATO sessions, manner of implementation, and student background could not
be completely controlled in this real=world situation. As a result, documen-
tation of tne project was a challenge.

The processes and problems involved in the large scale implementation
of PLATO in biology education at three community colleges have been described
in this report. The range of lesson types used should, however, allow the
results of this pilot project to be generalizable to other subj.ct areas. It
is hoped this record will benefit others from different fields who are using
other educaticnal technologies, as well as those involved with using PLATO

in biology education.

Q £
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Teacher-Usger 1

PLATO Experience

Attitude

Type of Use

Problems

[
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APPENDIX A

SAMPLE CASE STUDIES

This instructor began his PLATO experience in 1973 when
he had 25% released-time during one semester to review
biology lessons. He has used PLATO in his classes for
two semesters and received 25% released-time to aid in
lesson development in Spring 1975.

This instructor decided to use PLATO because he was
"interested in using a new type of resource that might
possibly be helpful in aiding students to learn.” He
plans to continue using PIATO since he feels that PIATO
increases some students' interest in biology and the
brighter students get more out of PIATO.

Students from his classes were required to use PLATO one
hour of classtime about two thirds of the semester. They
used it as a scheduled review of material covered in class-
He relied on his review of the lesson to match available
lessons with his needs. During the PLATO sessions he
cireulated among the students to answer questions.

1. Problems with terminals (one of the PLATO sessions
was cancelled due to telephone line problems)

2. System reliability (two of the PLATO sessions were
cancelled due to crashes)

This instructor cooperated with ETS both fall and spring
semesters by administering both the pre- and posttests
and the student attitude questionnaires.

Student Daia from Teacher-User 1

Sp.-ing Semester Class: Biology102a (second semester introductory course

PLATO Experience

Stﬁdenﬁigﬁtitude*

without laboratory)
86.4% of the students were first-time users
68.2% said that the main advantage of PLATO is that you
obtain a "better understanding of the material."
13.6% said that the most important advantage of PLIATO is
that you "learn more in the same amount of time.”
9.1% said that "PLATO has no particular advantage in this
course."

* Notes concerning percentages of student attitudes:
1. students responded with more than one answer in certain questions.
2. Data are not included here for Viewpoints selected by less than 9%
of the students.
3., Percentages are based on the total numbexr of respondents for the
entire gquestionnaire.

O
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Student Attitude
(cont.) 77.3%

50.0%

31.8%

W

1%

72.7%

13.6%

18.2%

18

the classroom situation.”

felt that PLATO "teaches better than other audio-
visual aids.”

gituation."

said that they would advise a friend taking the same
course to "take PLATO section if at all possible."
said that they would advise a friend taking the same
course to "'take PLATO section only if convenient."
said that they would advise a friend taking the same
course to "fight tooth and nail to get into a PLATO
section."

Student Problems Concerning major drawbacks to using PIATO:

27.3%

18.2%
18.2%
27.3%
13.6%

Lessons These

54.5%
50.0%
27.3%
13.6%
13.6%

said "problems with the terminals" (crashes, red-
ligh+ing, etec.).

said "using. the keyboard."
said "it takes too much time for what I get out of it."
said "PLATO does not accept my answers often enough."

said "the lessons are too long."

lessons were mentioned as the most helpful to students

in this biology class this semester:

said "Mejosis."
gaid "Mitosis."
said "Genetics."
said "none."

said "all."

9.1% said "Menstrual Cycle,"

These

lessons were menticned as the least helpful to students

in this biology class this semester:

50.0%
. 9.1%

O

ERIC _.

said "none. "

gaid "Introduction to PLATO."
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S;udegt Comments 1. "I found this machine smarter than I thought.

2. "I feel PIATO has been helpful.”
3. "PLATO takes class tension off student.”

4. "student can think over his answer=--when answer is
correct, it gives the student a feeling of confidence."

5. "Could have been more effective if I had dealt with it
more."

6. "Overall answer system should be revised-—PLATO accepts
only one answer to a particular problem--it should
accept variety."

7. "Would be very helpful if I could find more time to
use the darn 'thing.' All in all A-OK."

8. "Helps a person understand a lesson more thoroughly
and enables one to learn it faster."
Usage Total # Student Users = 29 (22 responded to questionnaire)
Total # Hours Used = 150,89
Average # Hours Per Student During Semester = 5.13
s.D. = 4.56
Range (hours) = 0.61 - 22.11
% of time terminals were used by more than one student
at the same time:
0% said "every time I use PLATO."
22.7% said "less than three times."
68.2% said "never."
Average # Days Used = 6.38
Average # Sessions Per student = 8.48
Average # Functioning Terminals Per Session = 21.4

Percentage of Hardware Problems = 12.5%

Total # Lessons Used by Class = 11

V]
<y
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Teacher-User 2

PLATO Experience

Attitude

Problems

20

This instructor used PLATO for the first time in class
during spring semester.

She decided to use PLATO in class because she "looked
over the lesson descriptions and thought it was worth
a try." She plans to use PLATO in class in the future.
Concerning changes in student attitude or achijevement,
she states:

a. PLATO increases some students' interest in biology.

b. The brighter students get the most out of PLATO.

c. "some students get so involved in the mechanics of
choosing the right answer in order to continue,
they lose the thought (only certain poor students and
some legsons)."

Students from this instructor's classes used PLATO one
hour of classtime almost every week. Theyused it as a
major means of teaching material not covered in class or
as a scheduled review of material covered in class. The
instructor relied on her review of the lesson on PLATO
to match available lesson to her needs. During the PLATO
sessions, she circulated among the students and monitored
the students when a terminal was available.

1. Problems with terminals (keyset, red-lighting,
maintenance)

2. System reliability (crashes in the middle of class
sesgion)

3. Finding enough terminals for students ("students
always have to double up which results in some 'weak'
students seldom working independently")

This instructor had no contact with ETS personnel this
semester.

Student Data from Teacher=User 2

Spring Semester Class: Biology 102a (second semester introductory course

Student Attitude

without laboratory)
57.7% of the students were first-time users.
61.5% said that the main advantage of PLATO is that you
obtain "a better understanding of the material."

19.2% said that the most important advantage of PLATO is
that you "learn more in the same amount of time."

19.2% said that "PLATO has no particular advantage in this
course."

24
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Student Attitude
(cont.) 34.6% felt that PLATO is "an effective approach to education.”

34.6% felt that PLATO "gives more individual attention than
the classroom situation.”

34.6% felt that PLATO "teaches better than other audio-visual
aids."

15.4% felt that PLATO is "nothing but an expensive gimmick."

34.53% said that they would advise a friend taking the same
course to "take PLATO section if at all possible."

50.0% said that they would advise a friend taking the same

course to "take PLATO section only if convenient."

Student Problems Concerning major drawbacks to using PLATO:

11.5% said "problems with the terminals.”

15.4% said "using the keyboard."

26.9% said "finding a terminal for myself."

15.4% said "it takes too much time for what I get out of it."
46.2% said "PLATO does not accept my answers often enough."
23.1% said "the lessons are too hard."

15.4% said "the lessons are too long."

Lessons Thege lessons were mentioned as the most helpful to students

in this biology class this semester:

30.8% said "Hormonal Control of the Menstrual Cycle."

26.9% said "Mitosis."

19.2% said "Meiosis."

11.5% said "all."

11.5% said "Genetics."

7.7% said "Gene Mapping."

7.7% said "Ecology."
These lessons were mentioned as the least helpful to students
in this biology class this semester:
23.1% said "none.”

11.5% said "Population Dynamics."

7.7% said "Mitosis."

7.7% said "Meiosis."

7.7% said "most."

25
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Student Comments 1. "wWould be fine for biology but I feel it was used too
extensively in this course. Once a month would be
enough instead of once a week."

T

"I enjoyed PIATO. It is a wonderful teaching device."
"Some (lessons) too dragged out."

"PLATO is a good machine but pressing the button vhen
a mistake occurs gets to be time consuming.”

W e

L

"Fun and educational."”

"I learned a great deal from PLATO and I hope it will
be used more often in other classes."

[na}

7. "Not enough terminals for the work assigned--too hard
to catch up; lesson too wordy, not encugh descriptive
pictures and examples.”

8. "I enjoyed working on PLATO. I looked forward to using
it. At times it was difficult, but after I found my
mistakes, I enjoyed it. It helped me very much better
(sic) than class.”

9, "PLATQ is too particular for answers given. It can
lead to much confusion.”

10, "If the answer isn't known, you can't skip over to
continue the lesson.”

11, "Too many students and not emough time to f£inish the
work. "
Usage Total # Student Users = 30 (26 responded to questionnaire)
Total # Hours Used = 239.21
Average # Hours Per Student During Semester = 7,91
S.D. = 6.01
Range (hours) = 1.05 = 26.68
% of time terminals were used by more than one student
at the same time:
7.7% said "every time I use PIATO."
73.1% gaid "less than three times.”

0.0% said "never"

Average # Days Used = 8.83

Average # Sessions Per Student = 11.74

(Data on systems problems were not available for this class.)

Total # of Lessons Used by Class = 21

ERIC 26
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Teacher-User 3

PLATO Experience This instructor has used PLATO in his classes during Fall
- - 1974 and Spring 1975 semesters. He took a "PLATO Users
Course" during 1973 and designed a lesson whirk is cur-
rently being used by students. During spring semester,
he had 25% released-time to aid in lesson development.

Attitude He stated that he ¢ -ided to use PLATO in his class

- "for student help and review of material, to replace
laboratory work, and as an A or B objective in mastery
learning." He does plan to continue using PLATO in
subsequent semesters and feels that PLATO increases
some students' interest in biology and the brightar
students get the most out of PLATO.

Students from this class were reguired to use PLATO
during about one third of the semester and could also
use it optionally for an A or B grade on certain mastery
learning medules. They used it as a scheduled review of
material covered in class or in certain instances as a
major means of teaching material not covered in class.
He circulated among the students during the required
PLATO sessions. To match available lessons with his
needs, he relied on his review of the PLATO lesson prior
to student use.

Problems 1. Not enough terminals for each student to work alone
2. Scheduling ("very little time for independent study")

ETS This instructor cooperated with ETS in the fall semester
but had no contact with ETS personnel during the spring
semester. He agreed to work with ETS in Fall 1975,

Student Data from Teacher-User 3

Spring Semester Class: Biology 112 (second semester of introductory course
with laboratory)

PLATO Experience 63.6% of students were first-time users.

Student Attitude 72.7% said that the main advantage of PLATO is that you
obtain a "better understanding of the material."

77.3% felt that PLATO is "an effective approach to education."
36.4% felt that PLATO "gives more individual attention than
the classroom situation.”

40.9% felt that PLATO "teaches better than other audio-
visual aids."”

27
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student Attitude
(cont.) 5.7 said that they would advise a friend taking the
5 course to "take the PLATO section if at all

ssible.”

40.9% said that thoy would advise a friend taking the
came course to "take PLATO section only if convenient."

ftudent Pruhlwmz Concerning major drawbacks to using PLATO:

40.9% zaid "problems with the terminals" (crashes, red=
lighting, etc.).

13.6% said "using the keyboard."
18.2% said "finding a terminal for myself.
13.6% said "it takes too much time for what I get out of it."

45.4% said "PLATO does not accept my answers often cnough.'

Lessons These lessons were mentioned as the most helpful to students

in this biolegy class this semester:

50.0% said "Mitosis."

45.4% said "Protein Synthesis."

27.3% said "Meiosis."

22.7% said “"Genetics."

22.7% said "Hormonal Control of the Menstrual Cycle."

These lessons were mentioned as the least helpful to students
in this biology class this semester:

18.2% said "Fruit Fly Experiments.”

13.6% said "Ecolcgy."

13.6% said "Protein Synthesis.”

13.6% said "none."

1. "Some authors could program the lesson more clearly--

more varieties of answers should be acceptable--
generally I like it."

Student Comm

ﬂ:&
]
[
o

2. "PLATO does not accept ccrrect answer.”

3. "Great system, should be developed to include more
classes."

4. "PLATO should accept more than one answer."

5. "Need more terminal time (ECS) so more than two or
three different lessons could be used simultaneously.”

El{fC‘ 25
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' ) 0 Tuome of L Tossons are hard to owmuderstand==T o id
not. Cocl HELP or LABORATORY keys hoelpoed=-in oot

cages, student had te have knowledge of the mateiial

(('(’V)VI’I.[

that was not alwaysg possible.™

7. "Extremely helpful...but variety of answers not pro-

sson, "

grammed into lo
<. “PLATO is still in its infaney with maturing

become a useful ALD! T edperienced the feeling that

I

should

was disagreeing with Colossusg."

9. T"Lesgons with diagrams were really helpful.”

10. "T hope PLATO i3 ceontinually revamped so moro poople
; 7 ] } !

can use it—--this is of great value."

11. "Help and assistance to my classwork--gives me more
confidence.”

12 "Helpful, clearcut direct method of learning for
people new to terminal, minor discrepancies in pro-
grams and coding errors can be confusing and turn
them off--could be resolved by more thorough program
testing.”

Usage Total # Student Users = 36 (22 responded to questionnaire)

Total # Hours Used = 248.38
Average # Hours Per Student During Semester = 6.84
S.D. = 4.45
Range {hours) = .27 = 24.95
% of time terminals were used by more than one student
at the same time:
0.0% said "every time 1 use PLATO."
59.1% said "less than three times.

22.7% said "nesver."

7.56

Average # Days Used

Average # Sessions Per Student = 11.47

(Data on systems problers were not available for this class.)

Total # Lessons Used by Ciass 19

29
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APPENDIX I3

mple Lusson Validatian

lazsson:

—
"

S Author:

3. Objective:

4. Duescription:

Areaq

1

Pt

(%]

"Hormonal Control of the Menstrual Cycle”

L. Porch

Department ol Liology
Kennady=-King College
Chicagu, Illinocis

Revised by M. Manteuffel and 5. Boggs
(IRL == Community College Biology

Yo scudy the human female reproductive system and hormonal

first try applies, DATA to see animation again, anima-
tion with follow-up guestions.

B. Changes in the Ovaries and Uterus: eight a:rows, OK

C. Hormonal Changes: twelve arrows, OK first try applies,
LAB to see chart again, contains chart and questions
with narrative responses to student.

D. Fertilization and Implantation: four arrows, OK first
try applies, contains animation of fertilization with
questions following.

=

Review Questions: ten questions, minimum HELP available,
student presses LAB to obtain instructions.

5. Average student time required for completion: 60 minutes

O
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Data for "Hormonal Control of tie Menstrual Cyole

Time

Question:
Mewsure:

How long did the students need to complete the lasson
Raecord tne time for first completion of an arca.

area = 1

Number
of

Students |

27

(instructional)

Mean Time
per Use
__(minutes)

Completion
Time Range
(minutes)

K=112-1

10

_21.73

7.7 = 49.4

M6

|
i

__i2.89

[ 1.7
o

K=112=6

I — Y
W-102-16 L 24 17.49 4.5 ~ 42.2
W-112-18 7 _7.30 4.3 - 11.5
W-1i2-19 A7 8.36 4.9 - 18.7
W-102-20_ i 18 | 10.68 4.2 - i8.0
W-112-20 18 ____5.92 4.2 - 8.9

Crand Values

= 2

=

; 12.58

{(instructional)

Ko119-1 T & [ 31.60__|18.96 | 15.1 - 58.2
K=112-6 18 24,09  |16.33 5.6 = 61.7
W=102-16 - 18 19.69 9.75 10.0 - 38.3
W-112-18 R 15 _10.42 6.20 4.5 - 23.5
W=112-19  _ B P (- . 10.59 4.17 1.3 = 19.€
W-102-20__ B 17 12,32 | 3.72 6.3 - 20.3
W=112-20 1 17 10.64 2.82 6,0 - 15.4
Grand Values 107 15.83 11.34

area = 3 (instructional)
K-112-6 - 19 [ 3724 T17.71 | 9.6 - 73.1
W-102-16 7 30.29  ]19.92 13.4 - 65.6
W-112-18 o 14 _.20.43 18.44 | 8.0 - 72.5
Ww-112-19 16 |  10.25 _ 3.78 1.3 = 15.7
W=102-20 15 15.97 _5.87 5.0 - 29.1
¥=112-20 18 _.12.08 5,45 1\ 4.4 - 25.4
Grand Values 89 18.39 14,32

*course coda =

O
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area = 1 (instructional)
Humber Moan Time Completion

5.0, Tine Range
_(minutes) _

s f jaer Us

5
students (minutas)

21.93 11.86_ |  12.0 ~ 39.0

e
>
1
—
—
J i
el DN
[ ]
— =
i<
T
Xed

K=112-6 o 18 _8.48 3.54 4.3 = 19.1

Ww=10.=1¢ | 8 _12.63 6.51 .1 = 23.9

4
W-112-19_ . ] 12, &.44 | 3.87 4.9 = 18.3

Grand Values 430 8.00 5.80

Interpretation: Students conpleted this lesson in about 60 minutes (the sum
of average completion time for each area: 12.58 + 15,83 +
18.39 + 8.00 + 5.21 = 59.91 minutes). The rangn for completion
time was high but is acceptable in light of the flexibility
allowed for the student within each area and the variable
emphssis teachers placed or the different sections.
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Question: What ig the degree of student interaction in the lesson?

E4 =

o

Miasure: Record the mean number of interactions per minute. The
number of interactions equal: the sum of the number of
answers plus the number of satisfied and unsatisfied branch-

key recuests.
area = | (instructional)

Mean #
Interactions 5.D.
per Minuie

il S

0,77 3 0-38

B A - = BN o=,

1.20 , _0.55

1.23 0.76_

~2.03 Al 0.72

area = 2 (instructional)

.24 0,39

K-112-6

-102=16_ 1.16 | 0.47

W-112-18 162 0.63

W=112-19 _ . 1.74 __Db.81

W-102-20 ~1.55
W-112-20 . 2.12

Grand Values 1.55 0.70

area = 3 (instructional)

K=112-1 [~ 2.37
K-112-6 o 1.41 | 0.61

W-102-16 | 1.31 | 0.72

W=112-18 1.38 | 0.5

W-112-19 __1.56 1 0.57

W=102-20 e 1.52 ._0.€3
W=212-20 ! . 2.49 . 1,53
Grand Values 1.66 0.95

Q E?E%
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arca = 4 (instructional)

Mean #
Interactions
per Minute

_ 0 s,fq;3,,

0.99

_0.85

.90

1.27

0.98

‘:—71 "‘iﬁ;‘:-

1.05

Interpretation:

From the above data it can be inferred that the lesson is
1

consistently intersctive.

over one interaction per minute.

In each area students averaged

This lesson conforms with

the hypothesis that quiz-type areas demand interaction (in
this case 2.46 per minute) more frequently than instructionel

areag (here, 1.05 - 1.66 per minute).

The standard deviations

imply that these averages are relatively reliable.
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dgment

How difficult is this lesso

! roccl

area =

Me,n # Correct

Lasson difficulty has been measured by the number of

carract

ved by the student on the first try at a
question compared to the tctal number of responses.

1 (instructional)

Mean #
Responses

Course _ T Ltem | per ttem 1
K=112-1 i 0-81 016 1.25 0.15
K-112=6 | 0.71_ _0.19 1.40 0.41

0.19

_0.17

W71J3;19 _ _ . 7D.j2 . ‘VTEZS o

0.16

W=102-20

W=1i2-20 . 1.

0.11

Grand Values

0.17

2 (instructional)

K-112-6 T o.s8 | _w0.19 | 1.4a | 0.29_
W-102-16 0.57 0.26_| 1.24 _0.28
W-112-18 ol e.75 _0.18_ 1.18 | 0.42
W-112=19 . 0.64 _ _0.13 _ 1.7 1 0.33
W-102-20 0.61 ) 0.18 1.51 0.55
W=112=20 0.68 1 _0.16 1,25 0,24
Grand Values 0.63 0.19 1.30 0.37
area = 3 (instructional)
Kei12-1___ ___0.66 0.01_ ] _ 1.52 T 0.21
K-112-6 _ 0.47 _9.16 _1.53 | 0.33
W=102-16 _ _0.45 0.12 _1.40 | 06.28
W-112-18 0.70 _0.12 __1.20 1 0.11
W-112~19 __0.62 1 0.23 | 1.19 0.38
W-102-20 _ __0.61 _ _0.20 |  1.61 _ _0.41
W=112-20 .61 _0.15_ 1.37 | 0.30

RIC

Grand Values

0.19
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Mean ¥

T __ Measurs on 1s Responses 5.D.
Course |  per Item _per Item |

o]
n
L%y
s
|
[
»
[t
%]

1.69 0.38

K-112-6

s
"
LA
-
]
"
[x8
[
| s
[
(o
~J
I
P
%2
—_

W=102~16 _ 0.58 0.18 1.57 _0.31
_0.75% | 0.i8 | 1.33 0.46
B 0.61 0.29 .24 0.46

"
lnd et
Lo &
- —
v .

i 1, 1
—e

=

*

.

-

=
.

Grand Valuas

(
i
b
X
s
n
"
et

|
\

i
|
It

o]
¥

beal
e
1z
M

]
(%]

Dn]
1

.00_ | 0.

k=112=1

K=112-6

B2

= e
" .
fr?

]

- 92

] L] [y

P

]
0

| |
(=] [ (=l

"

—
-l
=

W-102-16 0.84 1 0.17 _0.97 1 0.08
W=112-18 0.76 0.20 b.95 { 0.07
W=112-19 ___0.78 0.27 | 0.92 0.13
W-102-20 _ 0.74 _ 0.23 _ _0.92 0.10

0.95

W-112-20

Grand Values

Interpretations:

0.93

These measures indicate that a wide range of diffiiculties
exist among the areas in the lesson. Throughout this lesson,
25 = 42% of the students received a wrong answer on the first
try; yet, they averaged only 1.59 (see area 4) responses
before they proceeded in the lesson. This result implies
that the lesson was challenging, in that many students did
not get the answer immediately; however, frustration was
avolded because usually a single additional response allowed
them to continue. Area 3 appeared to elicit an initial
response from the most students (only 58% were correct on
the first try). However, fewer subsequent attempts (average
of 1.39 responses per item) were required before the answer
was judged correct. Contrast this result to area 4 where
1.59 responses per item were required.

It might be deduced from the quiz area data that the instruc-
tional program successfully accomplished the objectives since
75% of the students completing this area answered the quiz
guestions correctly on the first try. This number of first-
try successes was second only to area 1 where 77% of the
students were correct on the first try.
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Anticipation of Student Needs

Question: How satisfied arc the students when they use this lesson?

When they have a problem, is the lesson responsive to their

neads?

Measures: The number of unanticipated responses the average student makes
and the number of requests for branching that go unsatisfied
give an indication of compatibility of the lesson with the
student's needs.

area = 1 (instructional)
Mean # Mean #

- Measure Unanticipated 5.D.
Course T ___Responsges - ) Branchesg

1
o
—
o
o
il
+
'b_lu.
iy
i
et
I
ha )
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=
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t
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e
.
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I
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—
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"
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B
—
"
[0
)
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.
g
o
-
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1
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]
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L
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—
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F
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o
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b
-
—
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b
-
-
A
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0,17 | __0.38

fuck
i
—
[
)
Jl.cs
»

rie
ladt

Grand vValues 3.39 3.2

area = 2 (instructional)
K=112-6__ ,, [7se [ 339 [ 8.
W=102-16 __6.06 | ®.19 | = 1.28 _3.10
W=112-18 . 3.07 ] _4.17 1.20 | 4.13
W=-112-19 . 4.56 | 4.44 | _ 1.88 __2.58
2 0.94 | 2.6

8.61

W=102=20 24 S. 65 _

W=112=20 _ . 5.29 | 3,42 3,06 1 4,49
Grand Values 5.77 5.56 2.71 5.07

K=112-1_____ |~ G0.50 | 6.36_ | __2.00 | i.41
K-112-6 | ~~8.16 | 5.34 | 1.32 | 2.65

W-102=16_

W=112-18 | 264 | 1.60 |  0.71_ 1.90

W=112-19 | 3.13 | 2.47 _0.06
W-102-20 o 6.13 3.78 . 0.13 0.35
W-112-20 . 5.00 _ 4,31 V.67 1 3.77
Grand Values 5.28 4.26 0.80 2.29

ERIC 37

Aruitoxt provided by Eic:
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arca = 4 (instructional)

Mean # Mean #

——__ Mecasure Unanticipated 5.D. Unsatisfied 5.D
Course  ~——_ |  Responses | Branches | _ _

K=112-1_ b 2.2s 1.26 0.25 , 0.50

K=112-6 , _2.44 | 2.01

W=102-16

W=112-18 - __0.83 , 1.70 _ 0.0C

0
W=112-19 | 0.8o 1.83 | 2.00 |

W=102-20 | 2.9 , 4,48 | 0.19 | 0.54

Grand Values 1.84 2.53 0.42 2.58

W-102-16 , 1.83 2.32 | 0.50 1.22

wW-112-18 2.33 | 2,39 | o0.08 0.29

3
2.75 | 6.93
0

0 , 3.81 | 0.55 1132

_2.05 1 .2.33 | 0,15 | 0.49
2.60 3.80 0.24 0.80

Interpretation: When "mean number of unanticipated responses" is divided
by *he total number of guestions in the area,; the following
values are obtained:

area 1 —_— = 42

[

ared

area 3 —_— = .44

area 4 —= .46

area 5 —— = 26

386
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Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:
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This measure indicates that

were

e
c
£,

g

i n is area ve i
frustration. Areca 2 had the highe
£ branch requests. Even though this was
ired, the overall average for the antire
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