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PROJECT DESCRIPTION

The Community Celege Project was established as pa t of tho National

Science Foundation contract with the University of Illinois Computer-based

Education Research Laboratory (CERL) to field test PLATO IV in five subject

area at five different Illino colleges frci Fall 1974 to Su ing 1976.* The

1---yject provided for rse- the establish-

of adm istra ive liaison, implenientation of the resulting PLATO lessons

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

An independent evaluation of the entire PLATO pLajert is being conducted by

the Educ -ional Testing Service.

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

Malcolm (, and Wilbur Wright) used PLATO IV as part of the Coninunity College

Biology Proje During tYe 1974-75 academie year, usage involved 49 classes,

1506students -n: over 8700 hou s on the system. Apixoximately 53 PLATO

biology lessons, writ_en by authors fx-- the University of Illinois and the

City Colleges of Chicagc were available fr which the instructors could

choose. The CERL 'ommunity College biology group a_ ist d 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, illinoi ; Kennedy-

King College, Malcolm X College, Wilbur Wright College, and the Chicago Urban
Skills Center, all in Chicago, Illinois.



The large-beale project diseussed here was conducted in a real-world

sit t_i_en for mu precedent existed. This report attempts to communicate

,i011M IA'11.1,:t. xzo durinu the 1974-75 phase of the field test.

Praetical ohtained from the major areas of teac _er-user orientation,

lessbn desOin stratuaies, documentation ot the implementation process, and

iosson Lula v.t11, bu descrleed here. It is this record of the introduction

of a new edu:=7JLtfonal technclogy which the Community College Group feels can

benefit others faced with large scale implementation of computer-assisted

ire4truction.

TEKHERTUSER ORIENTATION

Acceptance of the new technology by the faculty the coopera

institutions is essential for the establishment of an effective field test.

The technoloy ei,uleon merely he introChiced by an extellal source but must be

imported. For this reason, the creation of a human network 6etwocu aERI, and

the City Colleges of Chicago has been crucial to the implementXcion of PLATO.

PLATO has been accepted in these community colleges as 6. resul- of liaison

efforts by CERL personnel and site coordinators, -eleased-time for teachers

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

sessions with the individual teacher-user at the terminal.

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

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

the CERL biology coordinator and interaction between current teacher-users

with other teacher-. In order to facilitate the effective implementation

of PLATO, the coordinator provLded guidelin,-!s for the ins__ . ors which were

based on past experience with PLATO clases. Shown bulow io a listing of the

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

lines are ignored.



lementation Cuidclinas

i. Instructor should loarn how
to use PLIITO through intro-
ductory lesson ("introducob"
or "help").

Instructor should choose
which lessons to use in
course on basis of subject
matter, lesson design, and
difficulty level using hard
copy catalog. Considerations
should he given te adjustment
of syllabus to accommodate the
lessons.

Instructor should review
lessons as a student an PLATO.

4. In, c _-_-- should learn

options available as an
"instructor" on PLATO (e.g.,
controlling roster, leaving
notes to students) designing
a curriculum, looking at stu-
dent records.

Instructor should s'thedule
a time to use PLATO during
classtime (e.g., one hour per
week).

6. Instructors should accompany
students to the PLATO center
and circulate among them to
answer questions during the
sessions.

IM

Inst riLe tar ijat stl_ lesson due
to lack of knowledge about keyboard
use and could not handle :=Itudent
problems during PL)VTO sessions.

When lossons wore chosen only by
title, students were given lessons
which wore too difficult, too long,
or needed handouts. If syllabus
was not adapted for use of PLATO,
Unnecessary repetition and lack of
time to complete syllabus resulted.

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

-- When unfaniliar with these options,
instructor could not clear password
when student forgot it, add new studen
monitor amount of use of PLATO by each
student.

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

-- 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 PLATO site coordinator is present in
the classroom to aid with terminal problems,
but he is not qualified to answer questions
about biology.



A. DOcaMENTATION OF TVE IMPLEME0T/M-0N PROCESS

_DO C 1,M ( OP -n:ocess

cc:;o Litaidy approach to documen'ation of PLATO usage in this project

was ctdopted dao to the variability between classes. Maay teacher-users

required students to use PLATO ono hour of classtime per wok all semester,

while a few offered PLATO to their studonts as an optional supplement outside

of class Certain teacher-users faithfully reviewed lessons prior to student

use. There is evidence that others relied only on the title of the lesson

to decide whicb lessons to use. Many teacher-users circulated among the

students, while others Dever observed students using the lessons.

Included here aro throe of the spring semester 1975 case studies chosen

to illustrato some of the implementation ethods, attitudes, variations in

teacher and student PLATO experience, and problems involved in using PLATO

in biology classos at the coimmjaitY college level (see Appendix A). Two of

the rlaSSOS chosen wore taught by teachers who had prior PLATO experience,

while one was taught by a first-time teacher-user.*

Data contained in these cas,J studies were obtaned from teacher inter-

views and questionnaires, stuAent questionnaires and nomaotm, hardware reports,

and pLATO course records.

upon examination of all ca-e studies from spring semester, it became

apparent that no one facet of PLATO usage could explain the acceptance or

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

* A separate report, entitled "Community College Spring 1975 Usage Report,"
containing all the case studies and further documentation of usage was also

compiled.



and st Clou with M l inentcit ioh ail infLuences mc:option

of q.ATD in the lc sroom. - intoi -ialionships hivc been examined

Lluouqh tpacjliue implemo tation since this factor directly affects the othor

variables.

Teacher erice

The level PLATO experience of the twentytwo teachers invot

varied considerably. However, most can be classifi d into three major

categ _ es: (1) those f -time PLATO users whose training only consisted

of a br'ef orientation by the CERL biology coordin or (e.g., Teacher-Use

(2) those who participated in a one-sell ste- users tor crLclJW, 1

il,oluded teaching ot the instructor mode and preparing lesso_ designs, and

finally

coursew

those who have been or are currently involved in authoring

, (e.g., Teachor - 1 , d 3). Fourteen of the twenty-two teachers

were using P:- TO in their clase , for the first time, Of these, three had

taken the PLATO users course. Only eight teache _ had used PLATO in their

classes prior to this semester (henceforth referred to as "experienced").

Two had taken the user- course and five had authored.

If one isolates the student attitudinal responses of classes taught by

experienced teac.lers from the combined responses of all classes, there is a

sign ficant difference in the number of positive responses on key attiudinal

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 .,tatis ies 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)



I t1i PLATO .." oi

Total 4
:Hctudent

4 L-Audents

Agreoing With
the Above

Group I 161

mtoach to

Agreing
With the
Above

61.7%

51.5

Probability _- 153
or More (out of 264)
Agreeing With the Above
lby binomial test

0.0005167

Thus, there is evidence for sic fl leant differenc between resj

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

ITEM .!

1,i 1 advi,se 'A2ild who oas (going to take the Wr1f LoWL5 C!,

wol!a_ci :41q tako. PLATO (1,,iion at a-U po64afe,"

Tbtal h
Students

4 Students
Agreeing Wit
the Above

% Agreeing
With the
Above

60.2%

51.2%

159

ifl

Pr bability of 159
or More (out of 264)
Agreeing With the Above
by binomia

0,0019689

Thus there is evidence for a significant difference between responses

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

A dependence on the method of PLATO i corporation may account for the

above association. Oar teacher questionnaire did not adequately reflect this

diversity ( J., 90.5%; of the twenty-one teachers responding said that lessons

were generalLy used "as a scheduled review of material covered in class" and

90.5% resp

In addition,

review of the

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

they circulate among students during PLAT° s sions).

of the teachers responded that they "rel.'

sson prior to student usage."

d on their own

_tudent comment sugi



PLATO did not coincick, with cla: "T don' t undorstand what I am supposed

to do in tuts lesson").

Thu data also h that : i:hnrs more experienced with PLATO

able to estimate their students' capaJilities and are more selective in designing

a PLATO curriculum. Fewer lessons wor) required by experienced teachers (13.5)

comp-_:ed to -experi --ed teachers (15.6) yet -ienc d teachers re-

quired students to use PLATO more frequently (59.5% used it four times per

month) than the entire poe1 of teacher-users (55.8% used it four times per

month). The case study of Teacher-User 2 (non-experienced) illustrates this

observation.

General Problems

Apart from the - fect of implementation on student attitude, there were

occasional pioblems with the hardware and course Hardware problems were

beyond the teachers' control, but some of the courseware diffieulti s could

have been anticipated by ronscientiou review prior to student use.

Internal problems with same 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 judgi-g in most cases.

Undoubtedly, probl__-: encountered in lessons con ributed student

attitude toward the lessons themselves. Overall consensus among students

revealed three lesson classifications: ) lessons that were frequently

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

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-



fan-mations, ani ieneties). MIGuld het assume that these lessons necesear!ly

represent Lilo host and the worqt. rfltudont opinion towards the lessons was

very often highly dependent on the dogroe of soCcQSS they encountered. This

sucess eon be influenced by overything from lesson daaigo to subject diffi-

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

during the session.

The second major problom designotod by teachers (33.3%) and students

(31.5',) was tho malfunctioning of terminals and system crashes. Only o e

claLis had a significant amount of hardwatb difficulty of classes were

interrupted by hardware problems), but tbese problems did not appear to have

An anvorse effect on student attitude.

The number of students ir a class (20 - 40) often exceeded the number

of functioning terminals (average was about 21 out of 24). This was identified

as a problem by almost 50% of the teachers; but additiqn : terminals, reduction

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

Conclusion

Despite the isolated nogative occurrences described shove, PLATO has

received an overwhelmingly positivo response in comirtunity college biology.

Of the teachers involved, 80% wish to continue using PLNTO in their classes

and an additional 15% are favorably disposed if their course ass gnment

concurs. As for the students, over 50% responding would recommend "taRing

a PLATO section if at all possible."



LESSQN D STMTEGIES

Due to variation of author bckqound and experiencQ and the evolu

tionary nature of the PLATO systemn, trae e,iis-ting biology jessons have a wide

range of instructional design. Pcnr at -cries of iesseri design have been

identified in the biology lessons = simulation or model, problem SC:dying

tutorial, and inquiry, with the btalk c)f Ole 1esons being tutorial . Sample s

from the 53 lessons have been choen to j31ustrat each t)rpe



De sicfn

1. irn1atin

10

ADE1 a.d Water Balance in Itirrians (1DY R. Areri-ty J
UnJArea-si..ty of Illinois): Sc.udent inanipazts

condi..tions (e, g. alcohol irgestion,
crice, swat, ing) nc1 obsrves changes in water
ba3.arie via, a stylized rnocdel, of the human. body. .
(See Yigrur 1 .)

Eig-tiro 1,
model of Huflar,- Body Us ed to glow es in Wat .er Bala

s

71=_, I

I ri k H7: Is f al rT:zollo

larow5
1r; t.,.1 if 4-1

Jr1 E 47?
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ii

Design Sample Lesson

2. Problem Solving DNA and Protein Synthesis (by P. Tenozar and
R. Baillie, University of Illinois): Student

must assemble a proteir given three amino acids
and corresponding m-RNA codea; an understanding
of nitrogeneous base pairing is required.
(See Figure 2.)

Figure 2.
Student is aske to assemble a protein chain .

par-ta t) tha
pr)tein chain

aid--Trvptophan

TATCTC;Aft

ATOGACT(47;

HUA(WJ(7,47;
L

40 CHI; ACC

prt

What would vou ii ke to add?

Pre55 HELP if (,)TAJ tleed help!

Pres5 DATA for m-RNA cc,des.
Pre55 LAB when you've 9ct Eu 1 th,=- :.,artA!

15



Design

2

s&M Lesson

Inquiry Comparative Serology (by G. Hyatt, University of
Illinois, Chicago Circle): This lesson presents
comparative serology as an "evidence for evolution"

rough V40 inquiry experiments where student is
required to deduce ancestry of animals by examining
serological data.

Tutorial Hormonal Control of the Menstrual Cycle (by
L. Porcb) City Colleges of Chicago; revised by
M. Manteuffel and S. Boggs, University of Illinois):
Student observes changes in ovaries, uterus, a:nd
hormone levels during the 28-day cycle via anima-
tions, discussions, and graphs and is questioned
on concepts throughout. (See Figune 3.)

Figure 3
Animation oE Ctiiujes in the Uterus and Ovaries During the 26-Day Cycle.

7

CC,Tpu

luturc,

kj(71-

t,P1ES:

14

luteal phase

Dur1 n77, LUTEAL PHOSE, a hormone from the pituitary
convrts f.Alicle to a orpu5 luteun. The corpu5
lufun rq--111.c. a 11-:,rriy.,n c:au5e-s the ute-ine lip ng

ful-kher. PT NEXT to se this.

16



Differences in student attitude towards the above lesson design types

did not appear to be sig'fica-t Student comments indicated a favoritism

towards lessons with numerous graphics and frequent interaction, but

characteristics (7an be pr sent in any of the above types. The aspect of

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

the lesson was tlexible and responsive to student needs. Many of the lessons

these community college biology students were using had not been revie -d by

colleagues, te d with students, or validated to measure effectivenes in

achieving their objectives. This process of "finishing" a lesson takes care

of the inflexible answer-judoing problems these students were experiencing.

In response to the necd for more "finished" lessens, teacher-users and

progranuners involved in th- project held biweekly meetings during Spring 1975

discuss lesson devlopment and revisions The following is a list of what

the group established as ideal steps in lesson development.

1. Group identifies gaps in the curriculum (first s mester and second
semester 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. Teacher revises lesson design.

6. Programmer codes lesson.

7. Group members rt:wiew lesson on PL1-0.

Programmer and te= her revise lesson in response to the group comments.

9. Teacher uses lesson in t ial run with small group of students.

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

11. Teacher completes documentation of lesson..

1 7
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12. Classes use lesson and programmer revises it when neces

13. Teacher and programmer or proje-t ubject-rnatter coordinator attempt

tAD evaluate lesson.

A number of the existi g biology 1 ssons were designed by individual

instructors who had 25% released-time during one senester to work on a lesson.

These lessons were coded and designed in 1973 but w -e not validated and

tested (steps 7 - 13) until the 1974-75 field t st. Many of the authors

did not think about usage of their lessons outside their own classes since

LATO IV was still in an experinental stage. it became apparent in the

field test, however, that these latter steps of °finishing" a lesson w re

ential for the lesson to be effeottve.

The group also established gr und nibs 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 judgi g flexible and provide REU 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 quizzes to ensure student understanding

of material prior to student comple ion 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 CZRI, 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

not accept answers they knew were right (a frequent problen in lessons which

18
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halie not beon Lested and valic:ated). Feedback vas very positive for lessons with

guerit guetion ng, creative graphics, HELP available at evexy question, and

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

LESSON VALIDATION

Appraising the effectiveness of a PLATO lesson is an essential, although

diffic ask. 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- siimmaries. Interpretation 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- sumwar eswere divided into four categories for

interpretation: time, i erection, lesson difficulty, and anticipation of

student need. These categories were chosen because the community college

staff needed to know h-w 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 problema students had in

grasp_nq the material being presented. These student-performance data enabled

determine whether the lesson was achieving its objectives and, if not,

where revisions w_e needed.

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

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

1 9
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This lesson is icuarly intere ting because it meets the assurriptions of

the data collection procedures; the community college biology group was dire

involvLd in revising it; and the dataare more reliable. Data collected were

used both in errninJncj the effectivenss of the lesson and in making minor

revisions wheze needed. Teacher and student feedback on the less has been

positive (e.g. "The lesson was very good. It could be easily understood.

The answers were able to be found in the cLntext of the les _n and help

within the lesson s readily available. Also the diagrams were very well

done.").

6. CONCLUSION

During the 1974-75 icademic year, a field test of a new systen for

computer-assisted instruotion w.Fs conducted in biology clas es at three

community colleges. The implementation of this new system, PLATO IV, involved

a number of intricate processes since it Was being used in established ins

tutions. New courses 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 contr iled in this real- 1d situation. As a re :lt, documen-

tation of the project wa-- a challenge.

The processes and problems involved in the large scale implementation

PLATO in biology education at three co' unity 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 ,-ubjLet areas. It

is hoped this record will benefit others from different fields who are using

other educational technologies, as well as those involved with using PLATO

in biology education.

ly
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APPENDIX A

SAMPLE CASE STUDIES

Teacher-User

PLATO Ex erience This instructor began his PiA30 experience in 1973 when

he had 25%released-timeduring one semester to review

biology lessons. He has used PLATO in his classes for

two semesters and received 25% released-timeto aid in

lesson development in Spring 1975.

Attitude

of Use

Problems

ETS

Stud t Data

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 PLATO since he feels that PLATO
increases some students' interest in biology and the
brighter students get more out of PLATO.

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
circulated 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 w- e
cancelled due to crashes)

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

o-- Teach -User

Sp:i1-ig Semester Class: Biology102a (second semester introductory course
without laboratory)

PLATO Experience 86.4% of the students were fi __ time users

Student Attitude* 68.2% said that the main advantage of PLATO is that you
obtain a "better understanding of the material."

1306% said that the most important advantage of PLATO is
that you "learn more in the same amount of tine."

9.1% said that "PLATO has MD particular advantage in this
course."

* Notes concerning percentages of student attitudes:
1. Students responded with more than one answer in certain questions.

Data are not included here for viewpoints selected by less than 9*

of the students.
Percentages are based on the total nuMber of respondents for the
entire questionnaire.
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Studen Attitude

udent Prob ems

Lessons

1E3

77.3% felt that PLATO is "an effective approach to education."

50.0% felt that PLATO "gives more individual attention than
the classroom situation."

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

9.1 felt that PLATO "places the student in a dehumanizing
situation."

72.7% said that they would advise a friend taking the sane
course to "take PLATO section if at all possible."

13.6% said that they would advise a friend taking the sane
course to "take PLATO section only if convenient."

18.2% said that they would advise a friend taking the sane
course to "fight tooth and nail to get into a PLATO
section."

Concerning major drawbacks to using PLATO:

27.3% said "problems with the terminals" (crashes red
ligh*ing, etc.).

18.2% said "using,the keyboard."

18.2% said "it takes too much time for what I get out of it."

27.3% said "PLATO does not accept my answers often enough."

13.6% said "the lessons are too long."

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

54.5% said "Mei sis."

50 0% said "Mitosis."

27.3% said "Genetics.

13.6% said "none."

13.6% said "all."

9.1% said "Menstrual Cycle."

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

50.0% said "none."

9.1% said "Introduction to PLATO."

2 '
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student Comments 1. "I found this machine smarter than I thought."

2. "I feel PLATO 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 confidenc ."

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 problemit 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 Dur ng Semester = 5

S.D. = 4.56

Range (hours) = 0.81 - 22._

% of time terminals we e 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 # Less -s Used by Class = 11
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Teacher-U-e

PLATO Experience This instructor used PLATO for the first time in cia

during spring semester.

Attitude

e of Use

Problems

ETS

Student Data

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 achievement,

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 lessons)."

Students from this instructor's classes UsedPLATO one
hour of classtime almost every week. They used it as a

jor 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
session)

3. Finding enough terminals for students ("students
always have to double up which results in some ' e

students seldom working independently")

This instructor had no contact with ETS personnel this
semester.

Teacher-User 2

Spring Semester Class: Biology 102a (second se ester introductory course
without laboratory)

PLATO Experience 57.71 of the students were first-time users.

Student Attitu 61.5% said that the main advantage of PLATO is that you
obtain "a better understanding of the material."

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

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

2 4
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Student Atti ude
(cont. ) 34.6% felt that PLATO is "an e ive 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."

34.5% 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 Con erning 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 t."

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 These lessons tere 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 ieast helpful to s udemts
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."
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Student Comments

Usage

22

1. "Would be fine for biology but I feel it was used too
Qxtensively in this course. Once a month would be
enough instead of once a week."

2. "I enjoyed PLATO. It is a wonderful teaching device."

3. "Some (lessons) too dragged out."

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

"Fun and educationa2."

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

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

"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."

"PLATO is too particular for answers given. It can
lead to much confusion."

10. "If the answer isn't known, you ca
continue the lesson."

skip over to

11. "Too many students and not enough. tine t_ finis
work."

Total # Student Users = 30 (26 responded to_ questionnaire)

Total # Hours Used = 239.21

Average # Hours Per Student During Senester = 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 PLATO."

73.1% said "less than three tines."

0.0% said "never"

Average # Days Used = 8.83

Average # Sessions Per Student = 11.74

(Dataon systems problems were no vallable for this clasS.)

Total # of Lessons Used by Class = 21
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Teac e 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 whirl- is cur-
rently being used by students. During spring semester,
he had 25% released-time to aid in lesson development.

Attitude

Izat_aLt.

He stated that he e -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 brighter
students get the most out of PLATO.

Students from this class were required 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 modules. They usedit 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

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

PLATO Ex_erience 63.6% of students were fi- -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."

2 7



Studer): Attitude

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

possible."

40.9':, said that fhj would advise a friend taking the

conrse "take PLATO seetion en:ly if convenient,"

ra_udenL Problems Concerning major drawbacks to using PLATO:

40.9% said "problems with the ter inals" (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 ac-ept my answers often enough."

--sons These lessons were mentioned as the most helpful to students

in this biology class this semester:

Student Comments

50.0% said "Mitosis."

45.4% said "Protein Synthesi

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 "Ecology."

13.6% said "Protein Synthesis."

13.6- said "none."

1. "Some authors coul.1 pro9ram the lesson more clea ly--
more varieties of answers should be acceptable--
generally I like it."

2. "PLATO does not accept correct 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."
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Student
Ceold, )

saqe

MML!AL:;

"Home t nide-ul,[nd--I did

nut Loci. HELP or LAHORATORY koyu helpedin most
lessons ,

oases, student hail to have knowledue ul t he maLei-i 1

thdt was not alwdys pousiblo."

"Extremely holpFul...but variety
(Trammed into lesson."

"PLATO i8 still in its infancy with maturing should
become a useful Atu! I everienced the feeling that
I was disagreeing with Colossus."

sans with cliaqr aflts were really helpful."

M. "T hoi- PLATO is crulinu-ily revamped so more

11.

can use itthis is

"Help and assistance to
confidence."

at value."

-workgives ma more

"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--eould be resolved by more thorough Program
testing."

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

Total # Hours Used = 248.38

Average 0 Uoo s Per Student During Semester = 6 4

S.D. = 4.45

Range (hours) = .27 - 24.95

t of time terminals were used by more than one student
at the same time:

0.0% said "every time I use PLATO."

59.1% said "less than three times.

22.7% said "neve "

Average 0 Days Used = 7.56

Average 0 Sessions Per Student = 11.47

(Data (Al systems probler.s were not available for this class.)

Total # Lessons= Used by Ciass = 19
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Sample Lesson Validation

1. hassOn:

Auth r.

H

"Hormonal Control ot. tli Mn0:ruJ i

L. Porch
Department o i Lioloqy
Kennedy-King College
Chicago, Illinois

Revised by M. Manteuffel and S. Boggs
CERL -- Community College Biology

obj To study the 1r_ female reproductive sys_em and hormonal
changes duri

4. DescriptLon:

twenty-eight day cycle.

Area Des

4

Anatomical Features: eight arrows OK first try
applies, HELP sometimes available, narrative style
with questions interspersed, animation.

Changes .in_the_Ovaries and Uterus: eight a:rows, OK
first try applies, DATA to see anim-tion again, anima-
tion with follow-up questions.

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 _irst
try applies, contains animation of fertilization with
questions following.

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

Average student time required for completion: 60 minutes

Grade level and subject ea: Community College Introductory Biology



Time

Data for "hormonal Control of the Menstrual Cy,;1,"

Question: 1I0w long did the students need to complete the lesson?

Meure: Record tne time for first completiou of an area.

area - 1 (instructional)

---
------____ Measure

*CoulTse -----------_

Number
of

S udelLs

Mean Time
per Use
inutes)

s.D.

Cumpletion
Time Range

.

inutes

K112- 10 21.73 13.54 7.7 - 49.4

K-112-6 io 15.89 0.49

W-102-16 24 9.08 4.5 - 42.2

W-112-18
, 2.54 - 11.5

W-1I2-19 17 63.52
3.51

4.9 - 18.7

W-102-20 18 10.68 4 2 18 0_L -

W-112-20 1.27 4. - 8.9

Grand Values 110 12.58 8.74

area = 2 (ins. -uctional)

K-112-I 1.60 18.9 151 - 58,_2_

6 - 61.7K-412-6 1 24 09. _16.33

W-1_02-16 18 19.69 9.75 10.0 - 38.3

W7112-18 15 10 42.._ 6 20, _
4.5 - 23 5,

W-112749 6 10.59 4.17

__

4. - 19.

W-102-20 17 12.32 3.72 6.3 - 20.3

l'&112-20 A04 - 1 A

Grand Values 107 15.83 11.34

area = 3 (instructional)

K-112-6 9 27.24 17.71 9.6 - 73.1

W-102-16 7 30.79 19.92 13.4 65.6

W-112-18 14 20.43 .44 8.0 - 72.5

W-112-19 16 10.25 3.78 1.3 - 15.7

W-102-20 15 15.97 .5 87 5.0 - 29.1

W-112-20 18 12Q8 S 45 4.4 - 25 4

Grand Values 89 18.39 14.32

*course code --m- first letter three numbers one number

indicates college - indicates course - indicates eacher user
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r = 4 uctional)

-- Measure
Ccmirst -----ud-

Number Moan Time
per Use

pilinutes

21.93

S.D.

11.86

Completion
Time Range
(minuteP)

12,0 - I 0

_ _

K71:1:2 -1 4

K-11-6 18 8.48 3.54 4. -

W -.10_ -16 8 1: (3 6.51 4.7 - 23 9

W7_1_12719 12 446_.- 87 4.0 - 18.3

W -112 -_19 14 5.71 3.28 1.7 16.3

W-102-2 16 8,57 5.68 4.5 7 27.9

W-J=1_27.2.0_ _ _ .

Grand Value

la.

90

4-6_6. _2L9 _3. J_

8.00 5.80

area 5 (quiz)

1<-117-1 3 5.13 2.48 5.3 - 9.9

K-112-6 15 7.42 3.03 2.5 - 13.9

W-iO2l6 6 5.15 3.33 1.7 4

W-112-18 12 3_68 1 59 1.,. - 5

W-11 --19 16 3.93 2 38 1.7 10.3

W- 02-20 20 6.48 3.56 2 0 15.5

W-1_12-20 0 , 3.79 L48 2.0 - 7 1-

Grand Values 92 3.21 3.00

Interpretation: Students ccmpleted 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 rango for completion
time was high but is acceptable in light of the flexibility
allowed for the student within each area and the variable
emphasis teachers placed or the different sections.



-teracion

Que6tJon: What is the degree of student interactio . in the lesson?

Masure: Record the mean number of interactions per minute. The

uumber of interactions cqualL the sun of the number of
answers plus the number of satisfied and unsltisfied branch-
key reouests.

are,71 = 1 (instructional)

Meaoure

Mean #
Interactions

Minui:_e

I

S.D.

course -

K-112-I

_per

0.77 0.39

K7112-6 - 1.20 0.55

W-107-16 1-.23 0.76

W7112718 2,03 0.72

W-112719 1.76 0.6_

W- 2-20 1.38 0.57

Wri.12=2D 1 _86 R-31_

0.68Grand Values 1.44

area = 2 -ructional)

K-1_12-6 1.24
---

0,39
_.

T!7-102-16 1.16 0.47

W1_12718_ 1.62_ 0,63

W-112719 1.74 0.61

W-102-20 1.55 0.7

W7112-20 2.12 0-70

Grand Values 1.55 0-70

area = 3 (instructional)

K7112-1 2.37 2.45

K-112-6 7.41 0. 1

W102-16_ 1_.3.1

W-112-18_ 1.38

- .0.-72-

0-.56

W7112-19 1.56 0-57

W-102-20 1.52

Eri ---Z12---=,_ -,

Grand Values 1.66 0-95
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area 4 (irstructional)

Measure
course

K-112-1

Mean
Interactions
per Minute,

S.D.

W-102-20

W7J1721)___

Grand Values

K-112-1_

K-112-6

W-102716

area 5 (quiz)

0.62

0.64

1.30

0.90

0.94

W7112-20 2.74

Grand Values 2.46 0.92

Interpretation: From the above data it can be inferred that the lesson is
consistently interf.ctive. In each area students averaged
over one interaction per minute. This lesson conforms with
the hypothesis that quiz-type areas demand interaction (in
this case 2.46 per minute) more frequently than instruetionel
areas (here, 1.05 - 1.66 per minute). The standard deviations
imply that these averages are relatively reliable.

3 4
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Lesson Difficulty

Question: How difficult ig this lesson for the student?

Measures: Lesson difficulty has been Measured by the number of correct
judgments reccived by the student on the first try at a
question compared to the total number of responses.

area = 1 (instructional)

Measure
Mean # Correct

J1L ist Try

Mean #
Responses S.D.

Course per Item per Ttem

K-112-I 0-81 9.16 1.25 0.15

K-112-6 -.71 0.19 1.40 0 41

W-102-16 _0.72 0.19 .35 028

W-11271 0.70 0,17 1.23_ 0.31

W-112-19 0.77 0.1.2 1.25 .23

W-102720_ 0.77 0.16 1,25 0_.2.7

W-1=122_0 _ I.U9 1 15_ -

Grand Values 0.77

_2.1_1_

0.17 1.28 0.28

area = 2 (instructional)

K- 12-6 0.58 0_ 9 1.44 0.29

W- 02-16 0. 7 0.26 1.24 0.2

W-112-18 0.75 0.18 1.18 0.42

W-I1 19 0.64 . I0 1.17 0.33

W-102-20 0.61 0.18 1.51 0-55

W-112-20 0.68 _0_.=1_ 1.25 _ 24

Grand Values 0.63 0.19 1.30 0.37

area 3 (instructional)

K-112-1

K-11276

- 02-16

12-1_

W-1127J9

02-2D

Grand Values

0.66

0.47

0.45

0.70

0.62

0.61

0.01

0.12

0,12

0.23

t,52

1,53

1.40

.20

1.19

1.61

0.2

0,

0.28

0 1

0.41

0.58

35

0.19 1.39 0.35
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area 4 (instructional)

Mean 4 Corret Mean 4
on ist Try S.D. Responses

per Item

0.54 1.69

0.51

.0.18 1 57 0.31

0.46

0.29 0 k6

0.63 0.33 1.21

_1127-1

K-112-6

-102-16

S.D.

8-112-

W-102-2

Grand Values 0.62 0.25 1.59 0.68

area - 5 (gut

R-1 78 0.00 89 0 11

K-112-6 0 65 0 17 0.92 0 08

W-102 16 0.84 0.17 097 0.0

W-112- 8 0.76 0.20 0.95 0.07

W-112-19 .78 0.27 0.92 0 1

-102-20 0.74 0 0 92 0 0

W-11 -20 0,78_ _ _ _

Grand Values 0.75 0.21 0.93 C.09

In nrpretation: Mese measures indicate that a wide range of difficulties
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
avoided 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
questions 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 aro the students when they nse this lesson?
When they have a problem, is the lesson responsive to their

needs?

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.

asure
Course

area 1 (instructional)

Mean #
Unanticipated

Responses

K-112-1 3.-0

K7112-6 _4,44

4.79W7102- 6

W-112-1

-112-19

W-102-20

3,43

2.94

3.17

Mean #
Unsatisfied
Branches

S.D.

2.71

4. 8

4.15

.00

2.02

2.10

8.65

:.21 0.14_ 0.38

1.92 0.53 1,18

' 66 0.61 2.12

1 54_

4.43Grand Values 3.39 3.22

area = 2 (instructional)

1.29

K-112-6_ .6 7.59 _.39 8.28_

W-102-16 6,06 _1,2_8 3.10

W-112-18 3.07

_6.19

4.17

4.44

1..20_

1.88

4.13

2,58W-112719

-102720

4.56

_6.24 5.65 0.94 2. 6

W±1_122.01
A 4 49_ . _

Grand Values

____________29----

5.77 5.56 2.71 5.07

K-112-1

K-112-6

-102-16

12-1

area 3 (instructiona1)

5.3

-19

W-102-20

Grand Values

6.57

2.64

6.13

1.60

2.4

3.7

4.26

0.43

0.71

0,06

0.

1 7

0.805.28

3 7

,90

0.25

0.35

2.29
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area 4 (anal)

course_ -----------___

Mean #
Unantic.ip.ited

(-='-'' 0 -__IS

S.1L

Mean #
Unsatisfld

a ches
S.D.

K--7112-1 2,25 1.26 0 2' 0 50

1(-_112 .44 .01 0.22 7

W-102-1__ 2.13 1.25 0 13 0.35

W-i12i8 0.8 1 70 040 0.00

W-112-_19 0. 8 6 1 -8-._ ') 00 6.42

W-J00-20 294 4.48 0 9 0.54

and Values

I. '''' 0-
1,1q PAII6-

2.581.84 2.53

- --------n--:?4

0.42

area - 5 (quiz)

K-11)-1-
1.00 1 00 0.00 0.00

K-112-6 3.60 2.47 0.20 0 77

W-102-I6 32 0.50 1.22

W I '-1 2.33 2 9 0.08 0.29

w-11 -19 2.75 6.93 0.05 0.25

W-10220 2.00 3.81 0.55 1.32

W-112-20 2.05 _ _Za_3____________0_,a5

Grand Values 2.60 3.80 0.24 0.80

Interpretati When "mean number
by the total
values are obtained:

area I

area 2

area 3

area 4

area 5

of

number of

3.39

unanticipated responses" is divided
questions in the area, the following
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2.60
10



Interpretation:

(cot.) This measure indicates that i_Te quiz area (5) was the ono

in which studnts were the least frustrated (only one in

four responses were unanticipated), while area 2 revealed

that almost three out of every four responses a studont

received in this area were judged "no", indicating relative

frustration. Area 2 had the highest (2.71) average number

of unsatisfied branch requests. Even though this was

higher than desired, the overall average for the entire
lesson was less than one.
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