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ABSTRACT : x S, :
‘ ' The authors developed an on-campus self-paced ‘system

of instruction featuring immediate feedback and tutoring. Théy then

exiended the technique to correspondence courses by giving

exaninations by telephone. Both coursaes are describey, and the

results are discussed in this publication. A ‘Personallized System of -

Instruction (PSI) or Self-Paced Instriiction (SPI) way developed for a

course in fluid mechanics. The ratiqnale for thisCaufriculum » e

inhovation: i® presented-in the paper's introdudtion. Rhe expéiien%ns“‘

‘that the authors had with the programs and hov these experiences were

used in their program for off-campus education ‘are outlined in ope
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- . o, ;NTRODUCTION X

PO

. N ~ - .4 "‘." . v v s
sIn the phst fivefy aré?ygonsi&ﬁrable interest Aﬁs been generated. in . ‘
> " engineering education \circles in the Personalized ‘System”of Instruction (pSI) -

or sometimes c&tled Self-Paced ‘Instruction (SPI). Because of the high praise!

" from many educators fer this new 'system of instruction and because of ‘a desire | L ’%{,3

AR for ‘a new experience in_teaching, such a system was developed by the authors
| for a course in fluid mechanics. . o
- . In this 9§stem5 the student receives along'with a text 4 set oflleaqqihg' A

objectives which cover aseries of mini-courses compriging the program of .
study, The student studies .the material, works the problems, and then taked ’ o
in examination for each mini-course and, if successful, proceeds to the nextv?/ ‘\%n
mini-course.until the series is completed. ,A grade of C or D is earned when [/ * - "%
the basic core material has béch mastered, and higher grades are.earned by
mastering more material and/or elements of the core material in grdater depti.
When the student needs help he consults either the instructor or stjdent
proctors who are available at scheduled.tdmes for apa;ig;:%nce.
: -a ) ’ g o : . . Q‘}}\:‘\ S

.. After the courge had been tried for one gemester, the authors presentgd a

paper at.a regional enginecring gociety meeting and explained the new mgthods -
. *.that were being used, At the end of the presentation, an engineer ask d if |

the self-paced system differed from anjordinary correspondence course,/ It was :

explained that, "with a self-paced co se, examinations are checked Jmmediately '
- . ‘after the student completes the exam 'gnd the instructors or proctorsg are _ Lot

available for tutoring." Thus, the {wo main differences between -the corre~

spondence course and the self-paced (system are immediate feedpack after exams -

and tutorial help. Since these diffdxences dre significant, 'the ngineer's.

- question prompted the idea that i€ a meahs could.be'found to haye exams in .

tl
§{%

]
~

\

-~

correspondence~-type courses checked pro ptly, the self-paced ingtruction'system
could be offered off ‘campus.just -as well\as on campus."

_ The telephone provides ,
the means by which this can be,done. . = ~°. : ‘ o

£l

The telephone sgstem;ngeloped bg'thefaugﬁgfé should lowetr overall educa- S
tional costs and.at the same time offer nhe:st&aggt alternatives to the tradi-. .
tional forms of education. This is espgcially rélevant to/mature adults who . '~ _.—=
are interested in continuing educatiog. If more courses ¢ould be, taken by : ' A
individuals at home or af their place of work rather than on campus, the cost
" to the student would be reduced, for example, hoqsing;and«transportation.cbsta.’

&<~Fi -

4 . N X . k . R
_Capital costs at. institutions would also be reduced. . , . : ' .
paras f Biriulmiab AR L : et

3 Although ‘séme coursés may not ‘be suited to the system suggested here, the:.' S
"r&v' authors feel that Virtually all major lecture courses could -be so handled.
3 v , y ) . : ‘ T . ,
0
d
o

+ . The next' section 0ﬁtliﬁes~£he'expériéhce which the authoré‘ﬁave,héd with '
the s§1f-paced“educat10nal programs "and How it was used in their program for
off-campus education.: ~, B B o . ’




* COURSE DEVELOPMENT *

L °

" Self-Paced Coursesl(ngCampué) '

-

. In order to explore alternatives to the traditional forms of education,
the Waghington State Legislatufe in 1970 appropriated &7significant sum-of
money for innovdtive education. The authors compete “for, and_were awvarded,

' grants to initiate self-paced courses in engineering-mechanics at Washington
State University. During the fall semester df\l970, Crain and Crowe (2) -
developed a self-paced course in thermodynamics. Then, in 1971, Roberson, '
Crowe, and Mahalkingam (7) developed a self-paced individualized course of 4n-
struction in fluid mechanics.’ Since'then the authors have had reésponsibility,
for the fluid mechanics course which 1§ taken by students in all disciplines (

Y ‘

of engineering at Washington State University. o

\ L}

In the fluid mechanics course the student is given a set of objectives
covering a series of mini-courses of the program of study and suggested methods.
of learning. Basically, this set is the student's study.guided e '

\\\QFollowigg the’étudy guide in conjunction with the .text, the student :pro=-

ceéds in his program of study, taking examinations and performing-1hdividualized-'j

e laboratory.'exercises on each mini-course until the series is completed. When
the's;uden?“needs help he either checks with the instructor or student progtors -
who are available for assistance. An important aspect of this course 1s that
the student learns from mastery; he does not praceed to the second mini-course’
until tastering the first, etc.. Thusg, he instructor im no longer an adversaryy
he is in the fgle of helping the st enqimasqer the material which ds spelled
out in the object‘yesl apyort betweén dtudent and instructor is enhanced
because of this change in relatidnship. Additional information conterning
"on-campus” self-paced instruction in fluid mechanics is given by Roberson and
Crowe (6). Y ‘ = no S

-~ ¢ ‘. he

v

Ae'z point of interest, the authors" 'initiation to the seLf-pébéd approach )

to learndng occurred through the activities of the 'American:Seciety for Engi- ... _

neering Education, in the short courses arld workshops which it spensored.: YL

These short courses focused on learning-for-mastery pringiples and drew upon '
the experiences of Bloom (1), Keller (3), ‘Koen (4), Mager (5), and Skinner (8).:
. . .‘ . [ . , v N ) . . .

\ IR 2

a,

Of £-Campus Instrucfion
- - 0 .

: ° 'Because normal lectures are not a part of the methods of instructidon
" 'noted &bove, and becqusgﬁé&sh‘student pursues thé course of éthdy at his own
pace, ‘the authors felt that this mode of instructidn would also be addptable
‘for off-campus instructidn.' Thus, when the opportunity arose,ﬁit‘was tested.”
'Because one student had an incomplete in the on-campus self-paded course . at *
" the end of the semester, hg later completed the course off'camQQS'during'thé _
Jeunmér using the'self-paced format. However, during that‘perioa,4§ytoring~and
administering of examinatiors-were done by telephone. The‘ingtructors and | ,
student all concluded that this mode of imstructich had definite potential for:
9;her7fo#Cambus instruction. Sidce then, the telephdme technique has been./éf'
_”“used with other students. Two of the students, employees éngaged in engineer-
- ing work some 200 miles from the campus, took tbg course as a f%&m of tontinuing

° . educatiqn. B .

-
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Telephoﬁe Examinations . .. . o o
T . ..

-’

.

A major strength of fhe'lehrning7fdk—master§'appﬁbachlto education is tha@

the student has immediate feedback on.examinations because the\examé are graded
immediately. The major weaknesses of a normal correspondence~type coyrse aret, . e

~

1) the feedback time is very slow, and 2) the student feels little, if any,

~ . ““personal contatt with the instructor. By administering examinations by tele- S
S, phone for of f~campus instrugfion, both personal. contact and immediﬁfe feedback . U
- _-are accomplished. - . . : R . S e

v N

‘The off-campus studenf Aias the same .textbook and printed materials as the
on-campus student. = In addition, the off-campus student receives sealed enve- °
lopes for each mini-course, every one containing a dtfferent examination. :He a.
is .directed by the instriictor over the phone to open only one envelope which
. contains the éxam he is to work at that .time. Then the student works the exam - \
w and after the allotted time the igstructor calls the student and grades it .

over phone. Upon checking the exdm, if the instructor senses deficiengdés in. .

the student's work, these deficiencies are diséussed and-a new time for the S

next exam period {s arranged. The student then sends ‘the completed exhm back. *

to the instructor{for filing. .Immediate feedback has been achieved-ra con-

YMition not attainable in the normal correspondence-type course., ' _ ,

o . . : {7 - .

L i Upon completion of all of the mini-courses, the student sends all of the ' '

- untsed exams in the sealed envelopes back to the ipstructoxr along with completed ° .
- ‘exams; Thus, the student dzfs not have access to the exams that were not used.

. T . R

‘.

RESULTS

.- . . .A,‘ "l ¢ ‘. . -,

Effectiveness of Telephone Testing ’ Vo

-
e

As a result of working with students with diverse-backgrounl and an age’

- span from 22 to 50 years, the authors are convinced that the overall results

‘using the self-paced approeach and an off~campus environment are-just as effec~

.tive as with an on-campus course—if not more so.. The telephone testing did ,_,.

not 'present any problems different from those on campus. ‘Since the instructors )

- .' had their own solutions to the examinations for: chécking proéedd&és—and answers,’ ,
they could easily follow’ and evaluate the student's gpproach by telephone com- e
munication. The sealed-envelope technique of ensuring security of examinations

. " also proved effective, “ o ’ e , B . .
. Yy . ‘L . R
S 4 A.procedure which had to be followed in the off-campus routine was that
: of keeping accurate notei'of each phoné cohversation to maintain a dbmplete _
record of achievement and to note future telephone testing or tutoting appoint~ .
- ments. ~ This cqmplete running account of each student's progress is retained
for later reference. O : ‘ ’

N ¢ - f .
.

Se ! . @
o - ',( : [ < . - '
~ Along.with ndéés of progress and gchiévement, the length Qf”time for each -t
telephone bommunic“tipn was recorded, Analyses of the fumber and length of
+ - calls indigated thgc an average of 40 calls per student were made for the'
s ) three-semester-hout course and that these calls-varied in length from one . oy

. minute to 35 minutes with the average length of]call_beiqg,about 10 minutgs,f¢~

a P C 8 C




| T EJ_ o ‘f,; . e - mel .
Based upon SCAN rates for Washington state, ‘the total telephone bill ran j,

between $25 and $30 per student, which was much less than had ofiginally béen
‘anticipated. . B s

-

f . .
- Personal C&tact--A Positive Factor _ 3 . - e

Students who enrglled In the coufse as part‘of'tﬂeir continuing education °
program indicated that this course’ procedure was much superior to the normal
correspondence~type extension course. They remérked that the personal contact)
although by phone, made them feel like ‘real live students instead of just names
or numbers. They also appretiated the opportunity for dialogug over particularfly:
interesting or difficult points. The authors think this aspect is most important.
for older, more experienced students interested in continuing education because <
of their speciagl areas:of interest into which they want to delve deeper than
would~t9e~nb£mal.undérgraduate on-campus student. J" h f

Motivakion from Prearrangéd'Scheduling

- . -

As already noted,’thé teiephoné testing précedure required that thg_in— .
structor aml student establish a future telephone comminication date after each

»

examination so that time would not be wasted in trying to make calls when either
one or the other was not in his office.* The students said this was a very .
_positive factor when compared to the normal correspondence course, because they
were going to make personal contact with'the instructor and wére determined to
be prepared. __— > e : ) ' y o

.
. " ‘ "

- . . k. R
va . . . . R N N, v

~Cost Analysis-~

” N . - 4
g - . -
e

An analysis of the time an instructor ;Bends'oﬁ the off-campus, self-paced
course indicates that he spends about twice as much time per student as he-does
for a conventional lecture~discussion-type course. - Therefore, no savings can’
be claimed if one compares costs for full-time students.-~ However, for the
adult who has”a job and wants to furgaér his education by enrolling in only one -
or two courses at a time, the self-pa¥ed system using telephone testing is much-
. more ‘economical. The student can learn while he earns.' He saves time, too,
because he is not.required to commute "across town! to attend evening lectures..
0f course, the tuition for. correspondence course *is usually much less than the
uigsérugtof's'costs plus telephone costs i@dicatea here4 but in light of positive
. student opinion using the telephone procedure, t ere is no comparison between
the tﬁo\gystems as far .as learning achievement and gtudent_satisfaction are® )
: concernedi\\\\ o : L . ‘ /]:‘(
> s, - . . ' . - : < [
. ‘ ﬁUTURE'PQSSIBILITIES\ o ‘ L '
. ) - - - - B3 ¢ _ .
.+ ' The off-campus self-paced system of‘instruction can be used with a variety
of courses. However, it appears to be most advantageous in specialized areas .
- where only.a few individuals have the backgtoundito effectively teach the COurQE_’\“ .

a
-

*The continuing educat;on(studenté took their~examinationé or had telephone.
tutoring sessions during the day at their place of work, either at noon or-
near a normal break period. '~ o, T )

v
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material, and a relatively small number of people in the given geographical area
are interested in taking the course. By using the self-paced course system with

- telephone testing and tutoring, only one or two instructors need offer the
counse to all interested people Within, perhaps, the entire UgS+ Therefore,
this system seems especially suited for continuing educagion.j - N

The system, however, need not- be limited to.such-specialized courses. To,

. serve as an alternative form of an educational system may be reason enough’'for -
its use. It can be used by students for which the on-campus' type of imstruction
is undesirable or infeasihle: Fof example, some students mgy be enrolled a®
community colleges where the advanced or professionally driented ceurses are’
not offered. The¢student could take a combination of community -college courses
and self-paced courses, decreasing by a year the length of time .fequired for

> residency at a,university.” In additionm, gome.regular university students may

‘o

wish to take these courses in the' summer while working or participating in

work-study programs. Students who might otherwise b# inclined to enroll inm

-

correspondence courses would probably find the self-paced system to be much ‘A\”

more effective, Thig would, include women who are "tIed down" gt home. Other
possible enrollees in &uch courses include military personnel and transierts,

such“ashgraVeling salesmen, miérant workers, and constructiom workers. =~
¥ '».7\” B . .. . . . ‘
et ‘ ~ - CONCLUSIONS . - .

ot - .t : . : L :
Tﬁg,potential for off-campus instruction afforded by self-paced courses
using telephone communication is unlimited. Any individual with access to a-
teleplione .can enroll in such q,course,and>have‘the same direct communication
with the insttictor available to his on-campus counterpart. This mode of in--
struction provides’ the major advantage of on-campus instruction to off-campus.

students--a ‘correspondence’ course without qorréspondence! »
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