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“l1fe science/course with wh1ch students can fulf1ll General

Educat1on equirements at Skyline College ""Man in a

World“ was taught. in a tradltional'format.with'

' three lecture hours and three labqratory hours each week,

- and enrollment and retention in the course were low for

the f&ve semesters during which it was offered.

. .. The purpose of this study was to develop and use

v

auto-tutorial 1nstruct1on for the laboratory portlon of

-~ "Man in a Biological World" for the Fall 1977 semester.

,Students were able to work in the laboratory as much as -

they-required'in,order,to complete each)week's laboratory,~'

F1fteen m1n1courses were produced each‘included

a pr1nted study gu1de, sl1de tap; module, laboratory

exerc1se, grade optlon act1v1ty, post test and evaluation.

The - amount of time each student spent in the laboratory:
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. .a ' co ‘ » . .
was recorded. F1na1 grades were determ1ned on the bas1s

p! .
of study guide and post test scores. and three exam1nat10ns.

Student enrollment _attr1ﬁhon and flnal grades

for previous semesters were obta1ned ffom the Reglstrar s

Office.

Hypotheses were'formulated with regard“to'comparingd

- / auto-tutorial and conventional instruction. Statistical

4

. : analyses.were-performed.and 5 percent was accepted \\\\;

.’ T

probab111ty

/

. ' . 4 . i ) - .
It was assumed that the student groups compared
dZSwPre the same and that ne1ther group was

¢ "~ in this stu
fam111ar w1th both methods OZ 1nstruct10n. One 11m1tat10n‘

accepted was that only the 1 boratory portlon of the course;

. » [
was mod1f1ed for 1nd1v1dua1 zed 1nstruct10n. Students - -

attended three trad1t1ona1 Aecture/d1scuss1on hours each

I Q week in addition to the self paced 1aboratory

A final course evaluatlon was adm1nlstered to the

- - . .

Spr1ng 1977 convent10na1 students and the Fall 1977 .auto-

tutor1a1 students to determ1ne students' att1tudes and

- v

'_op1n10ns about the methods of 1nstruct10n.'

¢ .

¢ . - . - . ) .
‘Minicourse evaluatlons were~comp1etedmeach week i

o zf“\\:y auto tutor1a1 stud nts., Slxty seven percenu>of the

tudents glvr/g's1m11ar responsesAwas accepted as

-

. .. significant. . v _
Y . " ) A ' ’ ’ ' : ) 4

The results of thls study showed that enrollment
and éﬁtentlon were 1mproved using auto tutor1a1 1nstruct1on.

{
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. I . L. ™
\'~-;1 Enrollmeht in the auto tutor1a1 course. was . 72° percent of -

. the expected enrollment compared to 44 percent 1n the

!

s'conVentlonal course. The attr1tlon rate &n the conven- -

el - . ; ,u.

e t10na1 éourse Was 27 percent, 1n the auto tutor1a1 course\'
‘]g§:>7 J’he attr1t10n rate éas 5 pe cent F1na1 grades. rece1ved

.“; f -+ by auto- tutor1a1 students were s1g$1f1cant1y h1gher than

Y ¢

, nhoSe.ach1eyejQEy convent10na1 studepts. A dlrect cor-.

v " >

own between time spﬂﬁt in the laboratory

q‘

relation ‘was

R .
\ ; . \
Ta

4 o and final grades. Students' rn1ng grades of A and B( ; /df
spent more than: three hours zir week in_ the 1aboratory. _ |
S o i.q o Students' attitudes were poslt1ve ahout auto-- NS
tutorial instruction. .Auto- tutor1a1 students rated | ,
L 1aborat y exerclses more st1mu1at1ng and relevant than
d1d convent10na1 students. The - 1aboratory exerc1ses‘were

the Same for both groups of students, only ghe presené -

tloﬁs dlffered No correlation wasns 0 between student

~ scores on the minicourses and minitourses-t

h}gh or low.

t were rated

%
' The students)llsted‘the laboratory exerc1ses in

1

brder'of their-preference. Outdoor f1e1d tr1ps were o

ranked hrghestqby both" groups of’ students.. F1e1d tr1ps

~ . \
4;?“ shouLd remain an 1ntegra1 part. of thlS course.
B . ’ . -

Hypotheses were formulated- regard1ng the qua11ty

! j' .~ " of the m1n1courses and were assessed uslng the stqdent

I3

evaluatlons._ The m1n1courses were found 'to be of generally

» good q?allty and contr1buted to the learning of the students.
e o s |
® e A SV




No preference for auto-tutorial or conventional

-

instruction was shown by the auto-tutorial students. The

1 students favored con(;ntional instruction.
Auto-tutorial instruction was successful in the

‘ R .
laboratory portion of "Man in a Biological World." Auto-

tutorial instruction will prbvide consistant laboratory
instruction. The students will have freedom in séheduling
their classes and will be’able to wortk in the laboratory

when they are able. -

A}

Student success in the auto-tutoria{ course can

be attributed to:

L 4

1. Students feeling theY'could succeed.becauégl
they were given suffiéiént tie and- portuniky.'
" 2. Students liking being respongible for their
own_leﬁrning. | | ' |
T3 Students-finding ﬁinicourses ihtereating~and

-

a stimulus to continue in the course.
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AV Baquround and S1gn1f1cance L _ L

S .h K Students a& Skyllne College must complete Slx",

.

”
‘

SN L ~\Vrsemester units of sc1ence to fu1f1L1 the‘General Educatlon
requ1rements fof the Assoc1ate of Arts Degree at- Skyllne

| Sy
Collﬂge. The sC1ence courses may be any tomblnataon of

. ¢ :

“life and phys1ca1 sc1ences., Students:prepar1ng to transferl:f

‘f”" sc1eqce _urse w1th a labqratory The only non b1ology ﬂ:":!,
R maJor aboratdry courSe presently offered at Sky11ne . 3¥'“

College 1s “Man 1n a B1olog3c;})World S8 ,y“;';~‘ . '-f".h-7h77?j
y11ne College in 1Q59 f;ve ‘ff:li

)

S1nce the open1ng of S

”“hf fﬁ'ihbf* enrollment 1n b1ology.cour es has be 1ow;:'The blology

" : A e e .-' v

faculty has been chang1ng '1ology cOurses to 1nc1ude

v

"ng subJect mater1a1 In 197411,“5v”f

i,&,/?f~ -
;:¢<e,‘ relevant and myre 1nteres

General Biology (labora-ﬂ', o
@ Ve
Vecture only) were not S

e i i‘t;*the nglogy-- ulty dec1ded tha
v tory course) and L1fe Sc1ence

"‘ce maJors”because the con-

e

meet1ng the needs of non SC1

-

R Y ”tents of these«courses wer, s1mpl1f1ed ver51ons of those

B des1gned for blélogy maJors. Theyneed Was to develop a’

> \ - s

course spec1f1ca11y des1gned for students who d1d not plan

~ '\_‘to pursuf careers in b1olog1C81 sc1ence._ For. a}ample, the

o non b1ology maJors may not need to memor1ze a 115t of _ '




.
o . o . ¢

facts‘ Instead these students need to be prOV1ded w1th

the necessary tools w1th which to 1nterpret genet1c

~regulation; nutr1t1on needs and populat1on growth (Dodge,

1976) .. " Thus General Biology was deleted from the curr1cu-

J

lum.. The course outl1ne for L1fe Science was suitable.

“The b1ology faculty saw a- laboratory requ1rement as —

necessar} to prov1de experiences .and an 1nvest1gat1ve

approach that would fac111tate.learn1ng Taculty members

.each wrote one-to f1ve laboratory exercLses that hopefully

would be stimulating for the students and prov1de the

type of course needed by non-b1ology majors. The new

)

laboratory course, "Man in a B1olog1cal World " Tesulted.

‘ "Man in a B1olog1cal World" had been ‘taught in a
-4

traditional format withithree lecture hours and three

. - laboratery hours each weeh'from Spring 1975 through Spring

~1977. .Each laboratory per1od began w1th a 50- to 90-

m1nute 1nkrod\ctory lecture Two or more sect1ons of

i-"Man in a Biological World" were offered each year S1nce,

/

‘lts‘adopt1on, "Man in a Brolog1cal World" has been‘taughtg

N, . _ _
by four instructors. The laboratory exercises used in.

each section were the same. However, the,introdu;tory

“lecture for each laboratory period was highly_variable

depend%ng on the instructor. It was intended that the
course contentashould_be”themsame for all students and

testing and grading be constant for the course.

)
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Brewer (1974) lists the follow1ng dlsadvantages of

this conventional approach

1. The quality of material varies with the
K’

instructor. ‘
N | . N |
2. The instructor gives the same material with
2 N . .

lessening enthu51asm
1 A

3. The student needs his/her own labelled demon-

stration material.

“Man in a Biological Warld" was offered five
semesters (Spring 1975. through Sprlng 1977). The average
enrollment in thls course was approx1mately 40 percent

of the projected enrollment Further, an average of 27

!
percent of the students enrolled each semester withdrew
)‘gf, “"
from the course and an@pdd1t1onal 15 percent rece1ved

grades of D or F. “k

The general goals of a blology course for non-f

sc1ence maJors should be to 1ncrease students' science

'11teracy and improve their ab111ty to decide the future

. of mankind in its struggle with overpopulatlon use of

resources and preservation of the environment (Walker,

~1972). The biology,faculty’at Skyline College believe

that '"Man in a Biological World" was such a course. -But

the course had not been reaching a.broad spectrum of the

- students. It is hypothe51zed that 90 percent of the.

'students can achieve master;_IBioom 1973) However there

D

are\o1fferences in students and instructional methods

t

T s y



should take these d1fferences 15/3 account to promote

maximum learn1ng for each student.- Carroll (&963) def1nes

f“apt1tude as the amount of time required to master a given

| vamouht of materlal The 1nstruct10na1,format should

'1nc1ude varylng the amount of t1me that‘each .student can

spend so that each student can ach1eve mastery
The purpose of this study was to develop auto-
tutor1a1 m1n1courses for use in the Paboratory portlon

of "Man in a B1010g1ca1 World " It was 1ntended that

~ these m1n1courses would provlde a "con51stancy" for each

section of ‘the course and the effects of 1nstructor var1-

. ab111ty would be reduced as a factor in attrition in. the

course. The students were- able to use the m1n1courses

and complete each laboratory exercise at their own pace.

- Using c0nuenti0na1 instruction, the entire class had to’

-

be in the laboratory for an‘aSSignedfthree-hourbeQCk~Qf:
time each 4Aeek. | -

- The minicourses produced were used for the.labora-

b

tory instruction in the Fa11,1977‘semeSter. Students

received individualized instruction in the iaboratory

portion of this course. The laboratory was openvfor

their use 18 hours duriﬁé the week. The_students attended

a one hour lecture-discussion period three times each.

~week. .

o«



'Research Questions

The low enrollment 1n "Man in ‘a Blologlcal World"

[d

from Sprlng 1975 through Spr1ng 1977 was a problem. A
'max1mum class size waiﬂfstabllshed and an average of. }0

percent of, each class was f111ed Blologlcal education

1s cr1t1cal in a technoloé1cal socaety and Skyllne College

-~

was not reach1ng 1ts stﬁdents w1th th1§%V1tal program.

Low enrollment could be due to a. number. of factdrS‘ _ ‘
_ PRV

1. Students preferred lecture only courses

2. ThlS course did not have a reputatlon as an

U "1nterest1ng course "o

T ;Jw,_" : 3.~ Student success in this course had been poor.
Student attrltlon in "Man in a Blologlcal World"
was h1gh In the past f1ve semesters an average of 27
percent of the students. W1thdrew each semester hy the
in1nthfweek of 1nstructlon These students were not suc-d
pceedlng in a course descrlbed in the Skyline College
_catalogue as havlng no prerequ1s1tes and de51gned as a
. . hGeneral Educatxon course. | ‘
In thls study an alternat1ve method of 1nstructlonWas
used for the Paboratory portion of "Man in a B1010g1ca1 .
' World" to determlne whether more students could be. reached

A

and with better student performance. T

_~MTWlHWW”w”Hyp0théses “.mpwﬁmm.mv:m;_.L.M.J“m““.l,m,“mmw e

"Man in a Blolog;cal WoTld" was offered dur1ng ‘-

the Fall 1977 semester W1th three lecture dlscu551on

1y
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hours per week and/laboratory "By Arrangement,” 'Students

were able to work onﬁlaboratory ekperiments'whenever the'

\

‘laboratory was open. The effect1veness of 1n\1V1dual1Zed
. . e
1nstruct1on in "Man in a Brglog1cal World"'was evaluated

- o .by the followlng null hypotheses. . B . ®

Hypothesls #1: Ind1V1dual1zed 1nstruct1on has no .

effect on’ 1n1t1al enrollmgnt in "Man 'in a B1olog1cal World. "_:ﬁ_

- Initial .en ollment figures were used to address the
‘9 ’ . N .v g,_/i‘, g
' first -hypothesis. The students did not have to sign- up

- ‘ 'for‘ajthree,hour laboratory. ‘The lahoratory was: lfsted
iﬂ’theIClass Schedule as "By Arrangement? for thevFall
semester. _th Square was .used to aséertain uhether‘thev
freedom 1n schedul1ng afforded by 1nd1V1dua11zed 1nstrue-h

_t1on has a s1gn1f1cant effect on enrollment

Hypothe51s #2: . Individualized instruction'has no {

“effect on the Jattrition rate in "Man\an a -Biological World."
Students .can w1thdraw from classes‘Up to the ninth |

week of 1nstruct1on w1thout a penalty After th1s t1me,.

the instructor‘can assign'a final letter grade. Thetnumber

-, . of students enrolled in a course at. the n1nth ‘week of

1nstruct1on is PEported to the’ College Reg1strar. These.

data are kept in the” Reg1strar s permanent f1les. Two-

°
’

sample test*of populat1on‘proport1ons 'was used to compare

rate.
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Hypothe51s #3: Individualized instruction ha no_'

' S ™ v
effect on student achievement in "Man in a Biological

[

Final gradeslgiVen in each'class are recoréed'in
& L} . theVRegistrar's Office. Chi Square was used to compare
the final grades of students using 1ni£31dualized instruc-

o /! e
_ tion with the final grades of students during preV1ous e

‘

o semesters to determine: the effects ofi&nd1V1dualized e

1nstruction on ostudent achievement

! N ﬂxpothe51s #4 Students 1n "Man in a Biological

World" are 1nd1fferent toward 1nd1V1dualized 1nstruction.

o P

A final course evaluation was completedlto ascertain

_ students' attitudes toward 1nd1V1dualizeduynstruction. o
v A\ i

‘The evaluation form is included in AppendiQIII . Students

i -, ; enrolled in "Man in a Biological World" dgring the Spring
’ S—\ _ S
1977 semester completed this evaluation. Their responses~'

were compared with . the responses of students rece1V1ng
. ©
@ -1nd1v1dualized instruction during the -Fall 1977 semester.
Hypothe51s #5: Individualized instruction does:

inot affect'the length of time students spend in the -

;- laﬁoratory ‘ | ! r | | | ;
Stuhents signed 1nto ‘and out of the laboratory on

time cards. The average number of hoursaspent in the
)i_sw;eh claboratory each- week per- stud\nt was recorded ————— Durinng~~¥~
7/

J
6prev1ous semesters. (Spring 1975 through Spring 1977)

///students could remain in' the laboratory only during the

)
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scheduled thpee hour laboratory per10d The amount of

student 1abordtory time during the Fa11 semester was
. ' / !
R 'compared to three hours per week durlng prev1ous semesterf

v

’ o ‘ . -e . . ™ - .
. to determine whether ‘individualized 1nstrde ion affected-
the length of t1me spent 1n the 1aborator;j

k]

S [ Hypothes;s/;6: F1na1 grades*are~not proportional
v ’ .

to.the 1ength of time spent in the 1aboratqry N ,i‘

The Spearman Rank order correlatlbn"was used to
determlne whether the t1me spent rﬂ‘the laboratory is’
pnoportlonal to f;nal gradés in "Man in a B1010g1ca1 World A

f The m1n1courses produced during this projeclt were

>///(. ; evaluated by students dur1ng the Fall sg.ester. The.

N

evaluatlon form'lsﬁlncluded in Appendlx ‘I.. The student
v,responses were summarized;and used id make a quaTitative

evaluation pf the effectiVeness-of the ﬁinicourses with'

regard'tb'nullbhypotheses 7 through li."

i« . Hypothesis #7: The~stated objectives were not.

gf . _ ach1eved 6uest10ns one through three of the. mrnlcourser‘

evaluatlon were u%ed to make this determ1nat10n.

-

prothe51s #8: The aud10 presentatlon was not

c1ear ‘and easy to follow. Questlonslfqur through eight

- s

*on the m1nicourse evaluation were ustd to make this

determinationsy,

e Hypothesis #9: The study guides were not effective.

] . ) . : Y | ‘
Questiong nine' through eleven -on the minicourse evaluation

were used to make this'determinatidnr 3

. rd
A

S
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-

.:> Hypothes1s #10 Ihe visuals wereenot effective in\

(,

contr1but1ng to learn1ng the‘materlal presenued gQuest'

=)

twelve through fourteen on the m1n1course'evaluation‘were

‘'used to makevthis determination.

Hypothes1s #ll The laboratory exerc1ses)wtre f'f":

‘ne1ther st1mulat1ng ROT relevant Questaonﬁ f1fteen and

seventeen on the minicourse evaluat1on WEre ﬁsed to make

~

~ this determ1nat1on. g : R o

number, of deiis jin a clasSroOmL

| is scheduled for one three hour leck of time. Thé format \'

T

Definition~of Terms Y . _ e
‘ | L AR et
Expected enrollment A limit on the-number of
{ \
students who can enroll 1n a class is determ1ned prlor

o

to student reg1strat1om This 1limit is based on the

g \. : '
Laboratiory course: A laboratory course has two:

L
|

‘or three hours k£ lecture and .one three- hour labqratory d

period each week for 15° weeks This laboratory per1od \

is a 30 m1nute lecture followed by the students d01ng an

exper1ment A

rd

’:“ Lecture only ‘course: A lecture only course - 1s/

three onezhour lectures each week or twb 90 m1nute lectures i

weekly for 15 weeks h A ," Hg

Letter grade _Grades of A By C D and F are

“iggféned at Skyl1ne College Cred1t/No Cred1t or Pass/

Fail opt1oﬁs are not ava1lab1e to “the students in b1ology

. courses. ' o 4 ' ,

>



e 10
. Minicourse: One instructional laboratory unit. - ..

" Instruction method may include computer-assisted instruc-

x‘.“ » . . ) .
- ' tion, programmed workbook; slide-tape module, e;p.-(BSC?,

1974) : : - G o
' ) . . . : : N N
S Module. _A series + 35-mm color ‘transparancies_ '
v ' ’ .
o . with a’ synchronized tape recorded 1ecture. .
.o : Section: ,A course may be offered more than once

in a semester. Each scheduling.of this course is(called o

a secplon . ' e

R

Study gu1de Printed Qaterlal used by the student.

" Can be a551gned 1ndependent1y or can accompany a module

.ot other 1nstruct10n method - The study gulde 1nt1udes

A objﬁctlves, .background 1nformat10n, procedures, and study
X . . . . \
% 'questlons v

"W _grade: . A student may withdraw from a class with-

.o

out a penalty-grade at any time up.to the ninth week of

instruction. After'thﬁs time the‘instructor_may assign

.a-letter grade as appropriate.

g ‘ A » Y

Assumptlons and L1m1tat10ns

2.

o This study ‘has app11cab;11ty to- the L1fe Sc1ence
Division at‘Skyline College, 0n1y thellaboratory portion

of “Man in a Biological World" was,evaluated. -Modifica-

o ;The limitations of this study “also 1nc1uded the differences

"“‘ in 1nstruttor methodology, Segtions weremnot,taught by

. N ‘ . ' . B - L
\. iy . . . , . RN | . / ' . ‘ -

.Ntlons therefore were based on evaluation. of the laboratory. , -



the same 1nstructor and enrollment reflected thg ihd1V1dual

1Pstruct0r s pol1oaes and presentatrbns ~The ﬂ&xer1al
kY

b presented 1n)each sect1on was different depend1ng upon the‘
: 1nstructor The 1nstructor fdr the Fall. 1977 sect1on of , N
4 4

"M%n in a- B1olog1cal Worbd" d1d not teach th1s coursg LT
B i :

fduring the prev1ous semesters (Spr1ng i97s througP Spr1ng —

To1977). B PO . ’hg SR
The'study~sample\Wassan,uncontrolled variable. ,
. { . v BN N A S -,
— — * ) . . o . . q - N p -
Vo Students were ass1sted in their selectlpn of courses

P

" o by coﬁhselors, but the sampL1ng of students 'in general

, : I :
S , educat1on courses was not subJect to contro{s.

It was assumed for th1s study that the student ,

groups in each class represented the same d1str1but1onf

span‘in terms of their background in science courses,
exper1ence in college and grade point averages. e
} R : It was also assumed that the cbnvent1onal method

* of'instruct1on was the reason for*poor student achievement

°

. ~.in "Man in a Biological World."

Because students were ass1sted in their schedul1ng

'of classes by counselors, there may havehzeen some bf?
/
in the-programming depend1ng on the counselors' cho1ce

L
:&t:) _ of instructors. Th¥s- may have 1nfluenced 1n1t1al enroll-

- s

L ° . ment because the instructor during the semester under

T

hrstudy had not taugh “the course prev1ously It_was

f“ ’ assumed however that. the 1nstructor had no effect on \;
i > Lo i

retent1on dur1ng the.Fall semester. -

(A
-
-t
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. not kept pace with career

L . "
P » ) A

R - REVIEW OF LITERAT‘URE . PR
N~ | | o

The right to 1earn is - ;he goal wb seek
in the ,twenty- first century. We want for

Sour children .2 range ofwslearning opportun-
) /ities as broad as the ugknown range of their.

. . —talents. We’ want a learning env1ronment . [r_
that nurtures those talemts. A
T - C Goodlad,,1973

‘The'primary goal of commun1ty colleges is to

teach and therefore ‘the most effectlve i structors and
‘ %
teach1ng methods must be provided (Boyer, 1 73) However,

-

| "faculty members .. somet1mes are. not prepared to teach

in accordéhce with the unlque’bhllosophy of [dhe commuhlty

collegel}. They may be academ1ca11y inclined subJect-

matter spec1a115ts who - think in terms of the1r own gm:igétq_

school experlence" [Roueche,.1973). Th;s can_often.b he

case in the sciences. Conventionay‘biology courses, tend

to serve- blologlsts._

Dodge (1976) states that b1010g1ca1 educatlon has + °

ra1n1ng or the pub11c s need

to,understand b;olog;caI’pr'ncrples. "As soc1ety becomee/

increasingiy'aware'of the ihflaences of.blologrcal knowl -

edge. on populationicontrol -disease, food produétioh;

enV1ronmenta1 protectlon, and genetlc regulatlon" non-

blologlsts w111 be involved in mak1ng dec151ons reqd}rlng

,

b1010g1ca1 1nformat10n (Dodge, 1976) ““
o . . . 12/ . | /“’ o

DO
S
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The President's Commission ‘on ngulation'Growth

has stated that the vast maJor1ty of the people

*educat1on to develop an uﬂderstand1ng of populat1on e

growth and d1str1bu§19n >Kelley (1972) po1nts out that

education "must;prov1de the knowledge’ that ;gll help 1nd1-

:Viduals () understand the physical world in which .man,

lives . . . .. Expi:lences should be prOV1 _ tolacqua1nt
h ;natural'resources'of the world. el

<, the learner.with t

ﬂ ;o .\; Sc1ence is not just t 'tra1n profess1onals Dodge
(19763 refers to the soc1a1 worker who needs a knowledge

- of nutr1t1onjdéd \he lawyer who needs to know med1cal =

N term1nology as-"parab1olog1sts.ﬁ And Bevan (1972)astates.
. ‘that people'need‘to.know more of the pleasure of observing
~the phenomena of nature.

In.classes for non~biology majors emphasis should .

- be p1aced on the students' ab1l1ty to solve Rgoblems -
Lhrough inquiry and 1nduct1on Instead the convent1onal'

- approach has ‘been "to cram more and more facts 1nto lecture"

: \ -
S“f (Korggz and Calley, 1974) Mater1al that is pert1nent to-

P | the’ da1ly“l1ves of these students should be 1ncluded in ;'

~

lectures, not molecular formulae and - l1fe cycles 'For

: example, Degnan (1976) po1nts out that Mendelian genet1cs

should be taught using sickle cell anemia rather than

”

’

sweet peas

H

\ . . a

e e e e e g e e e

e ' .. - Gillis (1972) had success in a computer science’

class wherl he began teach1ng how and why computers were

o

o

(A

-

HP\)
) ]

¢
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{ Yy : . _ _ .
‘used 1pstead of attempt1ng to t§p1n each student to become
a computer techn1c1an. At Yale~Unlversfty class1cal

b1olo§y for/ﬁun sc1ence.maJors was replaced W1th a soc1a1

~sc1ence sc1ence counse (Galston, 1972) © This lecture only
F“

_pcourse ‘'was an attempt to teagh subJect matter that would

,} have mean1ng to a l c1t1zens.- Galston‘(1972) is not conflr

\)‘ ; . A - 2
dent about tHb success of th;\cpurse because»of what he

8

sees as the 1nab1l1t1es of scafnce teachers to deal w1th

- "‘/

soc1a1 polkt1cal and econom1c 1mpl1cat1ons.

. Commun1ty colleges d1ffer from the trad1t10nal
.. N~

conc t "¢ollege in that "ever one" ‘can'go-to .a commun1ty
P g 54 g

, q.
. college (Roueche, 1973» " In'“this regard the students are .

‘A IS

different from trad1t1onal college students. In support'f
xof th1s difference, Trent and Medsker (1967) reported‘ |
”'that 98 percent of first- t1me students did not complete
a second year of college. ‘Because the staﬁen{s are -
d1fferent the trad1t1onal teach1nF methods are not always_
“the best (G1ll1s, 1972) o
| Bloom (1973) states ?.'f ;‘93'percent [of the]

students can learn what we have to- teach them [and] our
task 1s to find- strateg1es that W1il,take ind1V1dual
d1fferences 1nto cons1derat1on but Wlll do so in a way.'
as’ to promote the fullesgidevelopment of’ thé 1nd1V1dua1 "

At present there is no agreement as -to the type of 1nstruc—

1S

£

Y

tion that i% best. Mager (1968) def1nes-teaching as
. . “ .

- ,‘/ o ' 3 e ‘ * . . 4 L
causing a ﬁtudegt,ﬁgguse someth;ng and simultaneously
- "-”.f ; h_ T .

<o

-\’

N . - v -
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-+ - create.a desire in the student'to learn‘mOre. To accom- _,

W,

plish this ‘the instructor must 1nﬁhlve\\§e 8 'den; (Whlfe,l\d

M~ ‘a: 1977). ,»Learn1ng/?s an~1nd1v1dualaphenomenon p su1t1ng,from

’strateg;cally p1anned teach1ng methodSo(Ro eche and " w =
- u’l’dj - e
. 2 Her;scher, 1970)\¥‘Ne: 1nform§¢10n sho b

2°

e presented S
e A sequentlalfy since capab111t1es are based on prév1ous

il learnEH——apab11;L1es (Gagne, 1970) A.f ;- ,;;. | "5;5

Ce TR Tradltlenally "311 studentﬁ are.. ._3 lodked 1nto,

step w1th,set schedules T.'i [and] estah; s"'

N - -

' and constra1nts" (Kormondy, 1971) Yet repeatedﬁresearch } .

S “ ’ L . rE -
v ) - shows'Lhat 1earn1ﬂg is 1nd1v1dua1 and genet1c1st polnt N

'}ng out that one human be1ng is dlst1nct1y d&fferen’

"1\”f another (Hardin, 1964) ' Conventlonal 1nstruct1§n often

~does not 1nvolve the student nor does 1t acknowledge d1f- ' ~
\ -

ferences among. students. Convent10na1 1nstruct{on usually

relies on teaE@1ng goncepts or "rule and examples" and a

N ’ " N -3

T not on utlllz@tlon or: "dlschery" (Gagne*and Browng 1961).

~In 1916 Dewey stated that "teach1ng should brfhg,about s

;V~f expeﬁlences -Thus it is that .the "hands- on" concept. in f'
?

by

- . b1010g£“1aboratory co%rses can offer a pract1ca1 1earn1ng

‘t-is the op1n10n of the author that the o

. subJect m ter1a1 presented in 1aboratory@Eourses needs ta ey
O - « v :
Q\\ - ¢be’ Varled from the traditional dlssectlons\and observaﬁlons a
. : RIS B : Y e v

of prepared slides. An 1nvest1gat1ve 1aboratory develops ' o

RO oS NV U R - R ——

students' concerns for real issues. Edson (1972)~states .
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7 that 1aboratory courses must break from’ the tradltlonal

4

sequence'of "cookbook" experiments. - .

N Meleca (1973) reports that the auto-tutorial

-

approach is’ a viable way to teach b1ology to non-science .
f maJors. He stated that blology instructors see these
: T students as "other people s kids." 1In thls study, students' -

using auto- tutor1a1 1nstru;t10n in a genetlcs sequence of

/

General Blology scored 51gn1f1cant1y better than a control
,group u51ng conventlonaT*&nctructlon.. In An1ma1 Blology,
f7 ©auto- tutor1a1 students scored bettér’ than convent10na1
" , students on 1mmed1ate post tests’ and a retention test

adm1n15tered Ll weeks after completaonfgf the course

(RowSey and Mason, 1975) Students receiv1ng 1nd1v1du-
’allzed 1nstruct10n ach1eve better in problem solving then
‘conventlonal students (Everest, 1975) ~Sturges and Grobe

(I§7b)aand Quick (1971) reported.that Studente receiVing

"auto-tutorial instruction and -students Teceiving conven-
R tional instruction showed no difference in achievement; i
3 , -However, auto-tutorial instruction was -cited by Sturges
o . iy o ) . n . . "
. . and Grobe (1976) ,as having'distinct advantages over R
. . ICRET o ’
{ conventional instruction. fv . . - o
‘ 5 . B o _ . &
Audio- tutor1a1 1nstruct10n prov1des a means by’ '
-which students can progress at ‘their own level
~of ability and motivation. It makes more effi-
cient -use of instructional and material resources
and provides the instructor with more spec1f1c
'1nformat10n about 1nd1v1dua1 students. e
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I Auto-tutdrial instruction ﬁakes the instfuctor a £ cili-
- tator of learning;rather than a disseminator of information
(Glazer, 1974). . ) | ~

Students come to General Biology classes with

‘

different cognitive skills and learning styles. Husband's

. | . \ _ ‘ | ; |
T (1972) approach to these studénts was to .use 54 mini-

courses from wh1ch students could choose the1r 1nd1v1du&1
"\ . sequenctes. A 51m11ar approach. at Purdue Un1vers1ty

resulted in the auto-tutorial students.performing ‘the

same as convent10na1 students but "'with more convenience"

(Hechlnger, 1970). Arnwine and Juby (1969) report hlgher

. . & : - ..
grades for students in an experimental auto-tutorial »

General Biology course than a control groups ‘_. N

! Brewer (1974) used the auto-tutorial approach

in Plant Anatomy and students were "virtually unanimous
that this particular audio-visual cburse provides a
superior armosphere»for effective learning."

ThF course, 'Man in a Biosphere,'" at Mt. Wachusett -

Community College (Gardner, Massachusetts) has been taught

thtrough auto-tutorial instruction. After five years of

—

u51ng thls approach the cumulatlve student evaluatlon
shows 95 percent of the students preferrlng the auto-;

x , W

a ”*%gxﬂ ‘tutorial ‘method | [to scheduled 1ectures. N1nety three per-
cent of the students agreed that the two discussion hours
each week in- add1t10n tQ the auto- tutor1a1 assignments
were valuable (Ballou and F11teau, 1971).

&\; )

| N - a C //F_%/ﬂ\\\S\\Q

O
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oo ‘grConner and Peck (1977) suggest a need to- offer
glterqate learning resources for the many different students
attending commun1ty colleges. p

The auto -tutorial method has the follow1ng advan-

tages over convent10na1 1nstruct10n for the students
A

- (Craeger and Murray, 197l}-j

1. Students are more 1nvolved in their own .

v

learning. - ' S r B

_ 2. The individual is in control of his/her own

rate of progress.
3. The student does not have ‘to cover materlal

.

A _ with which s/he is already fam111ar.

»

‘4. The student is-responsible for his/her oyn
A ,1earning..~ - ) o -
‘ - j 5. A student may enroll in part,ofda_course and
studylthose‘auto-tutoriaIAmodules’thathare applioable'to
" his/her goals. |
v o | " A common misconception is that.auto4tutoria1
1nstruct10n is a "loneg; 1earn1ng" exper1ence (House,
1977) .Lowars (1970) and Sparks (1971) claim that this
is not q;ue because ‘the maJor professor s v01ce ‘as recorded
establlshes,a one-to-one situation, and the student is >
an_active participant in his/her learning. It is also
important'to mention éhat'the machrnes are under the

T f student's control and are used at the student's conven-

'9‘4\f¥ : ience. R1chason (1970) reports that two th1rds of his




: v : A
students did not report a loss of personal contact,_""
Wenrich (1971) at the College of San Mateo:showed that'
'.personal cpntact rece1ved by students in 1nd1v1dua11zed
1nstruct1on 1mproved the students' att1tudes and retentlon
in college. The technology pr0V1des an "1nf1n1tely pat1en¢‘

instructor and a non-compet1t1ve.env1ronment where the 8
‘ .
" only obJect is to learn no Qatter ‘how long 1t takesy

(Douglas, 1976). FurthermoXe he contends that the students
wh0/succeed develop self-d1sc1p11ne (May,. 1977)

Craeger and” Murray (1971) l1st ‘the’ follow1ng
advantages of the auto-tutorial method for the 1nstrucvors.

-

1. The 1nstructor can organize sequences of , Rt

eiﬁeriences. : ' ‘ | ....' A
' 2. The instructor can focus on_a'student's:

deficiencies; In a moddlar,Microbiologyicourse at Antelope
‘ Valley College (Lancastor, California) extra teacher t1me
is spent on ba51c laboratory techn1ques for students who
are underprepared (ﬁootl1ck 1976). S "'jifh;jjm

3. Assessments of stndent-progrees“are more
eas1ly made. '. ' " | . . '_‘ o :

® -4, The routine aspects of 1nstruct1on are

minimized. N
-5. Auto tutor1al_modules can be produced by .

d1fferent instructors within the department thus taking

BV 3N

advantage of the1r expert1se.
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s - .BEven in studies where no differences in achievement

~

0 between auto-tutorial and conventional instruction were

evidenced a positive change in student attitude resulting

\

\j' | from auto4tntoria1 instruction was reported (Himes, 197L
 and Gunter, 1973). o 5
| Keller (1968) introduoedva personalized system
.of instruction with the foIIOW1ng statement

- This is a course through which you may move, from
start to finish, at your own pace. Yoy will not
be held back by other students or forcdd to go
ahead until you arg ready. At best, ypu ‘may meet -
all the course requirements in less tilme than
- S one semester; at worst, you may not complete the
e - job within that time. How fast is up.to you. . . . '\

In a conventional course the Student cannot retrieve*
information disseminated while s/he was not paying atten-

»tion‘CPostlethwait,.Novak and”Murray, 1972),~ Adcock and -~
Mangan (1970) state that student'inattention is conscious * \\\

.and propdrtionai to the lack of‘stimulation. They report
. ,‘; L that visual and tactlle stimuli encourage attentlon. -

These st1mu11 are not proV1ded in lecture. -Audldlls'the

' ’ i B e 1( it ' 4 ¥

.14,"’

;,_Q&jﬂ ‘ ; maJom stlmulus in. lecture and is the least desirable as

‘ ‘ Audio plus print
‘esult‘ln the best student reca11 (Nasseéer and

' 5 :;ﬁartman (1961) has demonstrated that *© .
comhgned med1a increase the student's ab111ty to dlSCTlm‘

inate among the 1nformat10n provided.




- It has"been demonstrated ‘that the-first ten minutesi
of a 1ecture are the most 1mportant (Trohanls, 1975)

.Burnsl has shown that student reéall is best for facts

J preisnted dur1ng the first 10 mrnute perlod and reca11

falls off proportionally after the 3n1t1a1 10 minutes. i

Thds then suggests'that shortvinstructional units would |
facilitate student learning better than 50- m1nute fectures.

( o ‘According to Hilgard and Bower (1966) auto tutor1a1

instruction should,include the’ followlng elements of

cognitive theory. ’

i

1. Structure exercises;so~that”the students seek

-

v1nformat10n to solve a problem. | S :
- 2. Sequence 1aboratory act1v1t1es to take.§ma11
whole un1ts and bu11d to more complex units.
3. Objectives of the 1earn1ng un1ts tha&}are
_concepts and not lists of facts. Loe
4. Immediate testing!and grading te inform the

students of their’ progress.

e ! -

5.0 Statement of goals regardlng mastery of the \

1

material. Have opt10na1 A and: B grade a551gnments
availabie. o X
6. DiscusSion'groups to faciirtate_stﬁdent-ﬁeacher“
interaction. 'Divefgent'tninking and'innovative jdeas may .,

¥ result from the discnssions;s' | '

/

B %

1Statement made by R. "Burns, Professor of Botany,
in a lecture ("Attention, Media, and Multi®Image Presenta-
tions") presented at Stanford Un1ver51ty, March 11 1977.

[
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Cross x976)‘cites'the'auto?tutoriaiimethdd:asmm
.a waydofwaehieving'mastery.b Six criteria essential for
.- good learning-are met by the auto-tutorial approach .
(Postlethwait, Novak and Mufray, 1972).

1. The student can regulate the amount of

I
-~

T : repetition to’ su1t hls/her needs.'

2. The student can study at t1mes when s/he can o

concentrate fully on the subJect

3. The 1earn1ng act1V1t1es can be planned

sequentlally so that the . student has mastered the approQ'

'<pr1ate-background 1nformat10n." .-j" R -

wd. The~§1£e of the 1earn1ng -unit can be adJusted
by the student Auto-tutorial systems perm1t moderate .
'y\‘ . ,,self*paclng and students can adjust theenumber;of units
stud1ed in a time per10d h '

5. Auto -tutorial systems employ many forms of

communication: aud10-v1sua1 pr1nted and hand;xon.'

] P . 6. Autg tutor1a1 systems pr0V1de an 1ntegrated
- approach’ 1nvolv;ng various act1v1t1es that result in. a
synergistic’ effect.rf

cT e - Postlethwalt in 1973 (Postlethwalt ‘and Russel
1973) stated that auto- tutor1a1 1nstruct10n allows each
student to‘proceed at his/her own rate;'to skip any,portlcn

: as long_as s/he;can demonstrate mastery of therohiectives |
and to repeat portidns as often as{necessary;~ However,

- ~;_qut1ethwait has recently modified this statement. Based

£, Ty
Jd;
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‘zon more recent work he does not support students proceed1ng

ent1rely at their own rate. An ass1gnment is av'1lab1e .

I'd

’

for a"sét per1od of . tdme (usually one week) The\ftudent : é{

can work‘on the ass1gnment as muéh as necessary for mastery

B : during that week.2 - .

7{[“\ o , Learn1§% occurs through three basic modes.‘ disci;
. .pline, problem and exper1ence 6M1lten 1972) The students

‘ ’“f perform or exper1ence some act1V1ty to solve the problem.

~__ The problem is to master the'course'obJect1ves, M1lton

w

W

def1nes the d1sc1p11ne a’s enroll1ng in a course. Disci- *©
p11ne can also be defined 1n terms of studenf‘mot1vat;on

and perseverance. Many in8" ructors reserve a percentage

“\.fa_

of the1r ‘grading. standards to assess student part1c1patn0n,
laboratory technique and attendance. SubJect1ve grad1ng o
policies arehdifficultvto justify‘to the student and often
_are "unfair.f A student's interest; motivation and perse-
. ~ “verance can be Quantitatirely-assessed<if the student' ’ ,'k"";
' ,spends five hours eon a 50 minute auto- tutor1al lessgn// .T}; jwl'
Brewer (1974) stateg that studepts do\ﬁpénd f1ve ‘to seven
hours on a 50 m1nute\tape,,frequently stopplng the tape-
R to carry-out a related pract1cal observation. In an
— auto- tuthr1al geograpﬁy course, R1chason (1970) showed -

. -?-7 that the amount of time spent on the auto tutor1al lessons _

was proport1onal to the grade achieved by the student.
. 1 “

f .

T 2Statement by S. N. Postlethwa1t Professor of

Egtany, in Chautauqua Course, Stanford Un1vers1ty, March 11,

P
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o ?Tudents earn1ng a grade of A spent 46 percent more. t1me :
.~ 7, than students receiving an E. Wallach (1976) states that ;
instructors should not rely on test scores of students but |
. PR
(. ,on professional competencies. Professional competenc1es
" A are rated subJectlvely in a tra@ﬁtlonal 1nstruct10na1
© format. Auto- tutor1a1 methods provide obJectlve cr1ter1a
W .
- for evaluating student performance and mOtivg;ion..
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(7) assessment of the m1n1course The format- for each

. minicourse developed for "Man in a B1olog1cal World" was‘ .

. "\/
\ o o : .
) PROCE’DURES AND MMDOL?GIES_

-

-

‘"Man in a B1olog1ca1 World" was scheduled with

T

three lecture hours and 1aboratory "By Arrangement" dur1ng

e .
the Fall 1977 semester The laboratory was -open for

.

studen; use 18 hours each,week The students completed

one minicourse each'week . Each student spent th!{pmount

of time personally requ1red’€g complete each m1n%§ourse.

'.Students attended three one- hour lecture/d1scuss1on per1ods ,

each weeh. The lqcture/d1scuss1on was in a cohventlonal. :

format. An effort was made to’ coord1nate the lecture WLth

the current-laboratory assignment.

Development of the M1n1courses - ‘

e

Thefm1n1courses were. prepared follow1ng an out11ne
7

by urray (1971) Eﬂ?ray suggests that each minicourse

consYstvof (1) stat®ment of purpose, (2) 1nstruct1onal
ob3ect1ves, (3) necessary_materlals, ( quent1a1 steps, B

(5) related experiences, (6) evaluat1ve post test and

~

i
{

1. A four to 20 page pr1nted study gu1de.-~7

.‘2.' A slide- tape module con51st1ng of approxlmate y

65 color transparenc1es ‘and a 30 m1nute cassette tape.

-

cy



U s, rLaboratory e periments}performed by the
E "-'stu"‘dents.‘- . - oo T
P Lo e
- 4. A Grade Option Activity (GOA) to.be completed_-
ba students work1ng for a. gradejof A or B. The GOA was
. a related exper1ment d:s1gned to pnovlde the student with
- more advanced conceptual mater1al j o R
'5. A 15; polnt obJeoanve post test
6; A minicourse evaluat1on (see Append1x I)
Laboratory handouts for 15 topics covered in "Man
ilQ a. B1olog1oal World" laboratory wére ava1lable These.
o uwere_the handouts prev1ously used-ln/th1spcourse (Spring
« & 1975 through Spring 1977). . The;lahoratory'experiments
. ‘were evaluated by students at’the-end of‘the Spring 1977 .
.semester (see Appgndix II){. The responses to the evalu-.

ation are included in Appendix II-A \ Table 1 shows the

responses to two of the quest1ons on the_ course evaluat1on.

. > s

N o The responses 1nd1cated that somesofdthe laboratoryvexer- B

LA

;c1ses d1d not have suff1c1ent act1V1t1es Each laboratory
exerc1se was performed by student ass1stants on a trial

‘_s.

_ bas1Su Related exerc1ses were consolldated 'in a 51ngle

B

'minicourse. Th1s left 13 laboratory exerc1ses for a
sixteen week course Three m1n1courses were developed -
de novo. A llst of the m1n1courses is 1ncluded in -

2 Append1x I1I. ’ | EREE

'

b\‘
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“Table 1. Student Tesponses to questions #6 and #10 on © O .
_the course evaluatlon (Sprlng 197Z) . Data expressed in -~
percentages.‘ ’ ‘

, -

~ < 0
. . A - . -

_ Q;estlon #6 ‘ - ‘ R :

..~ “Amount of. work requ1red S ;
in lab: - . . ' N ‘
A--too little = . - A .- _B _ C

.- B--appropriate o w38 60 -5

€--too much * -~ o N o,

Question #10: : . N
Labs., relevant to my : Agree  Neither’
interests . - 42 24

Disagree

A scr1pt and storyboard were prepared for each

=, . X
m1n1cour'e.‘ Color transparanc1 s were taken to illustrate

the materiai covered in the labo ory exerclse. Each

ncluded approx1mate1y 65 35- mm color transparancles.

!

,module
The aud‘o port10n of the module was recorded on cassette
tape a d electron1ca11y synchronlzed w1th the ‘color trans-

'paranc_es. The study gu1de and post test were wr1tten.
. e

'

into three ofithe m1n1courses..‘Computer s1mu1at1ons3

were usedias‘augmentations for these, laboratory exercises.

Four f1e1d tr1ps were 1nc1uded in the course. The>

T

f1e1d tr1ps were a551gned as m1n1courses. Each f1e1d tr1p

‘'was scheduled for three d1fferent t1mes to accomodate the %

Y

- varlous‘students'.schedu}es.‘ One f1e1d trip, Oakland
. ,(’ -

» P l ‘ - . ' . . . . .
;Huntington IT Programs. Digital JquipmentjCorpOr-»x
ation, Maynard, Massachusetts. coa L -

-

. “("

C,\.:
-~



'1n advance.

ae

‘evaluat1on.a Th1s field tr1p 'was’ held dur1ng the 1ast week

4 . .
0 éﬁthe semester._'-, o o

.T :{ . | "' . ; - ' /
Open Laboratorz e - o '

One m1n1course was a551gned on Monday, the exper1-‘

'ment, study gulde and post test were due on the follow1ng

'Monday. Students spent as much or as l1tt1e time in the

°

~»laboratory as they requ1red The laboratory was ava1lable_.
‘for the students 18 hours dur1ng the week Each'student ’
_51gned 1nto ‘and out of the laboratory on a t1me card at

.the doeor. Students could obtaxn the study gu1de one week

A

After. read1&g the study gu1de, the students watched

, the module. _The‘module was set up on a portable carrel’

in the back of the laboratory. - The carrel is shown in

" Figure 1. Two'carrels‘were used each carrel\had four

) ’ ) ) o = . 2. . -
setswof headphones for'multiple:use._ The laboratory format

is 1llustrated in Append1x IV

A student aSS1stant was present.in -the laboratory

-at all times to help,W1th exper1ments, answer quest1ons

and adm1n1ster post tests.' An 1nstructor was ava1lable

e1ther in the laboratory or an adJacent off1ce. L

s : » [ . .
S Mater1als and . re%e\ences for the exper1ments were

o

located throughout the laboratory ' Students were also ‘

'respons1ble for mater1als presented as demonstrat1ons gn

‘the laboratory ; o

. . - - o - i
. : ) N - : ’
. iy . N
. . R
. . . . ) .
. - . ' v . .
. . : . . . . - . .
. . '
. : . » . . e
[ St L c S [
e

Museum d1d not 1nclude a slide tape module, post test or

-~



. / | | N l". “l-l - : : "‘ 
\Figure 1. Student using slide-tape module in the

“'. : 4 .- '_ . . . “"‘. \,




i

, After complet1ng the exper1ment and all of ‘the

quest1ons in the study gu1de, the - students turned in the
ﬂ.
study gu1de and took the post test The post -test was’

immed;ately3scored and returned,to the s'tudent. The
£ \ } ; .o

student then completed a minicourse evaluation.

; ' o e

Collection of Data
' . T o . V. .
Students enrolled in classes through the second

week of‘instruc¥ion. Students could also drop classes

dur1ng th1s time w1thout a W grade appear1ng on the1r

'records. Enrollment data at the beg1nn1ng of the semester'

wa§ not accurate-because of the flux of students betweem
S g - ‘ L
classes. -The number of students enrolled at the second

g . . ’ - [ L
census_ datef(n1nth week of instruction) was chosen as the
¢ \ o § .
initial: enrollment for this study. Collegé. regulations

.

proh1b1t students from enroll1ng in classes at th1s time;
Vthey Ean withdraw afterhth1s t1me at the 1nstructor s
d1scretlon , - ERET

7 Enrollment in "Man in a B1olog1cal World" and

> 7

P

-\f1na1 gra\es for students in "Man in a B1olog1cat/yorld"

. between Spring 1975 and Spring 1977 were ottartied from the

.Registrar's Office (see Appendix V). The number of stu-.
dents w1thdraW1ng after the n1nth week of 1nstruct1on was
also obtained from the Reg1€¥rar (see Append1x V)
vy Stddent scores on. study guides, post-tests and -

three examinations were used to determine final grades for

_the Fall 1977 class. -~

~



A summat1ve étudent evaluatlon of the laboratory
portlon of "Man in.a B1010g1ca1 World" was taken at the
end of the Spring 1977 semester. The Fa11‘1977 students
completed the same summat1ve evaluatlon (see Appendlx 11).

L The number of hours eaqh student spent in the

laboratory was recorded o1 student t1me cards.

"Treatment :0f Data

Chi Square was used on'the]initial enrollment
‘to compare each semester fromuSprdng 1925 through'FaI,_l‘T
1977.,@Ihe'expected enrollments'for each seméster were .
used as the expected fréquencies for this test.

The attr1t10n rate for each semester was ca1cu1ated
by d1v1d1ng the number of students who w1thdrew after the
ninth week oftinstruction by‘the initial enrollment. A
- two samp1e test of populatlon ‘proportions was used to
'~compare the attr1t10n rates u51ng conventlonal instruction
l and. auto=tutor1a1 1nstruct10n. The average attrition
rate for "Man in a B1010g1ca1 World" u51ng~convent10na1
.=~1nstruct10n (Spring 1975 through Spr1ng 1977) was compared
to the attr1t10n rate_durlng'the Fall 1977 semesterw(aut0w~
tutorial instruction). B ; ~

The enrollment’and attrition for eaohtsemester

L (Spring-19f§ through Fall 1977) were‘iliustrated in graph

v - form (see Figure 25. ) ‘ wﬂ//)
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Chi Square was performed to Compare the final

grades of students rece1v1ng convent10na1 1nstruct10n

in '"Man in B1010g1ca1 World" (Spr1ng 1975 through Spr1ng ° .-

. 1977) and students receiving auto-tutor1a1 ;nstructlon

(Fall 1977). The expeeted frequencies for final grades.

were skewed to'the right towards grades of A and B " This

,was done h/;ause few grades of D and E were g1ven dur1ng

-any semester of '"Man in a B1010g1ca1 World "d Therefore

the grades were not:’ randomly distributed over a bell-
| “ ) e _ ad

shaﬁéd curve. 1

The f1na1 grades rece1ved by students 'in "Man 1n

a B1010g1ca1 World" 'were illustrated 'in a graph (see

Figure 3) to compare grades received during each semester

k4

‘The average grades g1ven to students receiving convent10na1

instruction were compared to the grades rece1ved by auto-

tutorial students in a graph in Figure 4. The grade p01nt

“averages for conventional students and auto- tutorlaﬂ stu-

P

~dents were ca1cu1ated The grade p01nt average was calcu-

- The class grade point average (GPA) was caléulated hy this

N
\

lated using the follow1ng system E _ S |

' 5 = 4 p01nts D = 1 point
B = 3.points 'F = 0 points - "}
C = 2 points '

N 3 . \
formula with '"N" equalling the number of -students receiving

final grades o - o - R

Gpa = 4UFA) ¥ 3(4B) + 2(C) + 1(4D)
L : . 4

]
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The grade p01nt averages for conventlonal students and

I

,the auto tutor1a14class were, calculated '

| The gverage scores ach1eVed dn study gu1des, post-
ltests and laboratory totals (study gulde + post test)
were calculated for each m1n1course used during the Fall
1977 semester. The. average scores were‘1llustrated in .
a bar-graph inﬁF1gure 5. A score of 70 percent or above
on the study guide, post-test or laboratory tatal was
established as acceptable'achievement,for the purposes
of evaluating studént performance on each minicourse.
Althdugh?there arefvariations‘in the"grading systems and

"policies used by different instructors, all instructors

‘ical World" include 70 percent in the

n
¥

n - "Man in a Biol

C range.
—— Student ‘responses on the c urse and minicourse
‘7evaluat10ns were tallied: To inter ret the student

S
responses on the eyaluatlons, 67 percent of the students

stating that they "Agree" or'ﬂDlsagree" on a part1cular
item'was‘esﬁablished as siﬁnifiCantt Siftyfseven perceént
is a clear maJorlty W1th students in agreement two-to-one.
A bar-graph was used to represent the compar1son N
between xhe student responses to questlons #7 and #8 on
- the course evaluation for the Spr1ng 1977 and Fall 1977,
semesters (see Figure 6). ' ‘
Fhe students' respcnses‘on the minicourse evalua-

tions werg tdllied. The‘responses;to questions #8, #9



./ . | - , - | | h | ‘, o o -
f ; " and #10 were.graphed uith the scdres\received for“each

D
m1n1course in F1gure 7.

The responses to questlon #12. og the course.
eraluation1ﬂereillustrated in a graph comparing Spring
1977 and Fall 1977 responses (see Figure 8)..
~The number of hours per week each student spent
in the 1aboratory ‘was calculated u51ng 1nformat10n from
.the time cards. The average time spent on each minicourse

P AP

was ca1cu1ated Qh/s was compared w1th the three hour k;a
i o . 1aboratory per10d used durlng preV1ous semesters by a
two sample test-of populatlon proportlons.
The number of hours per week spent, in the labora-
" tory was compared w1th the’ f1na1 grades received by the
students in Table 2: The number of hours per student
' pervweek was determined and the average»determlned for
students.receiving grades'of A B' ¢, D and E. The
Spearman Rank order corre1at10n was used to compare - o
final" grades’w1th the amount of t1me spent in. the ' ’_/////(
e . laboratory. A comparison was made between the time spent' ’
in the 1aboratory by auto- tutor1a1 students and the t1me
"spent by convent10na1 students and- the f1nal grades that
they ‘received. |
A graph (see F1gure.9)-was used to compare the
1aboratory tota1 score and the actual number of hours
¢time cards) spent in the laboratory and thé- number of

hours reported by the,sdudents on the minicourse

evaluation.

a5




| The student fesponses‘on the"minjcourse ?véluatiqﬁé,
were aggregated info'méjor categories, i.e., objectives, °
study guide, éudigﬁand visual (séeHTablé‘S).
o A bér-graﬁh (see Figure,ib) presegts fhe'compérison_

of.the:final c0urse,eVa1uation of the Spring 1977 and Fall
1977 students. ‘ |
" The laboratory exercises wqre:ranked by the
students during.the Spring-1977 semester.. Finally the
‘exercises- from the students' most to least févorite were
ligted. The\minicourées~wefg tre;ted‘in a.éimilér manﬁef

for the Fall 1977 semester.

LN
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l o FINDINGS‘

The enrollment and grades for all sect1ons of

':"Man in a. B1olog1cal World"lfrom Spr1ng 1975 through Fall

1977 are';ncluded in Append1x V. Convent1ona1 1nstruct1on

was”used for.Spring 1975 through Spring 1977 classes and

’individualized instruction‘was used during.the Fall 1977.

"During the Fall 1977 semester enrollment in '"Man -
in a B1olog1cal World" was 72 percent of - the expected

enrollment compared to an average enrollment of 44 percent
)’

 during preV1ous semesters The " 1n1t1al enrollment is

1llustrated in Figure 2 Chi Square was used with the -

.. initial enrollment‘data. The results show a significant
‘difference between the Fall 1977 enrollment.anduthat_of'

s - T |
_previous semesters at a 5 percent level of significance.
N ‘s . . P N

It was assumed for the expected frequencies that the

‘expected enrollments for '"Man in a Biological World"

should have been ach1eved over the five semester per1od

These results indicate that the" laboratory

-

'scheduled "By Arrangement" was deslrable for students.

.

‘They did not have to comm1t a three-hour block of time

. for a convent1onal laboratory course whlch presents a

less flex1ble schedule, thus prevent1ng a student from

36



‘with a laboratory life science course.

'enrolled during prev1ous semesters withdrew pr10r ‘to the

37

o

_enrolling in .as many as threexlecture-only courses..

Counselorséat Skyline‘College-report that whén presented-

with this choice, students. prefer to take ‘the lectyre-

only courses.

Student Performance’

_ Hypothesis #1:. "Individualized instructionhhas .

A}

no{3¥fect on initjial enrollment in 'Man in a Biological N

’ Y

‘World'" was rejected. An alternate hypothesis~Was accepted: S

. o~ o B S
individualized instruction had a positive effect on initial

enrollment in "Man in a(Bielogicai World." ThHus it can

be assumed' that individualized instruction allows more -

" students to fulfill their general education_reqﬁirements

¢

The attrition rate during the Fall 1975“semester

4

was 5 percent An average of 27 percent of the students
N

final exam1nat10n. There were no d1fferences 1n the

w1thdrawa1 procedures of the 1nstruct:%s dur1ng each of

these semesters The attr1t10n rate for each semester

is shown in Flgure 2. A two sample test of populatlon o

oy
\

- proportions showed that a 51gn1f1cant d1fference (at 0.05 R

level of significance) existed between, the attrition rate
of Fall ‘1977 and previous semefters. \%

Hypothesis #2: ‘"Individualized instruction has

no effect on the attrition rate in“Man in a Biological

. . ) .
N N - . . v
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World'" was rejected The alternate hypothe51s was RN

e
own 1earn1ng and thus being motivated.

.
K3

'

LN

accepted: Ind1V1duallzed 1n1truct1en 1ncreases the reten-

tion oﬂ&tudents in "Man dn a B1010g1ca1 World."
P

The 95 percent retentldn of students rece1v1ng _

1nd1v1dua11zed 1nstruct10n is attr1buted t6 the follow1ng ’

r

factors. e
i ki

1. Students#feeling they”cou1d~succeed bécaﬁse‘~;
they were given‘sufficient time and opportunity to complete
each minicourse. . R - N -

3 ﬁu 2. Students 11k1ng be1ng respon51b1e for the1r

~ a

3. Students f1nd1ng minicourses "1nterest1ng" .« -

... and a st1mu1us to cont;nue in the course.
I@/wwﬂﬂarnﬂg»aﬂ

-,
paad

&?ﬁfgg%lnal grades rece1ved by student§51n "Man in’
*B1010g1ca1 wOrld" are shown in Flgure 3. The average ’
grade dlstr1but19ns u51ng convent10na1 1nstruct19n and
1nd1V1dua11zed 1nstruct10n are compared in- F1gure 4

There were more A D and F grades g1ven to students

-

recef/qhg 1nd1v1duallzed Jnstruct1on. Ch1 Square per- T
/
;formed on the grades recelved by students in !Man - 1n L

floglcal World" between Spring 1975 ‘and Fall 1977

' sho@%d that there was a 51gn1f1cant d1fference ‘between

con@entlonal and. auto tutorlal,students at the 5 percent

g

lefel of'51gn1f1cance Expected frequencies used in Chi

8 uare were skewed to the r1ght towards hlgher grades.,
&7

The expected frequencies empf’yed in thlS test were

l I ‘ A oy A T
- e
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- 20 percent A grades, 30 percent B's, 40 percent C's,
10 percent D's and 0 percent F' Th1s was done to ' -
‘compensate for the h1gh percentage of A's, B's and,C’s

. given 1n "Man in a B1olog1cal World" dur1ng the six-
~ - , . ‘ :
' semes{ers ' N

~

| o J_ Hypothe51s #3: Ind1V1dual1zed 1nstruct1on does

not affect student ac%levement in 'Man in a B1olog1cal

World'" was%reJected The alternate hypothes1s tha&
4 : W
individualized 1nstruct1on amproves student ach1evement ea e

Yo

L3

(rn "Man in a B1olog1cal World" was accepted °; .

\;_ SR . It should be noted that certa1n students appear ’
to have done poorly w1th auto- tu&orral 1nstruct1on Ih1s’A'
may be attributed tqg lack of self-mot1vat1on Two students
who received a grade of/?\du\1ng the’ Fall 1977 semester u

d1d not complete all of the m1n1courses They did not.

- R . ' v -A.“
_spend time in the laboratory S » 3 Q' ‘
¥ : - The grade poidt average in "Man in a @1olog1cal )

..;°_ World" us1ng convent1onal'§nstruct1on was,2.6, Students

I'd .
receiwgng-individualized instruction had a class grade
’ ] . - . T Cos : B \
p01nt average of 2.7.
/ vd' : The average stud%nt score on the weekly minicourses

was 76 5 percent This had been des1gnated .as successful f

s ach1evement' There were -no comparable data ava1lable o _: :
from preV1ous semesters as studentsteré not requlred to

. "subm1t study gu1des for ;rad1ng rther, laboratory

pistered at this t1me The average:

-, .
P 3
. P
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fsqore on the study gu1des for 15 m1n1tourse5\was 82. 5 . )

N . . ‘

percent and the average score on 15 post tests was §

fu &
O\.
.

-3

percent The bar graph in Figure 5 shows the study gulde ~///;i

and post-test scores for each m1n1course The th{ii ."
line is the laboratory total (study gﬁlde + post t%?t}

With the exceptlon of the flrst m1n1course, the post test.'
scores-were lower than the study gu1de scores. ,The-role. R

: 3
v a ~ of student complacency on the post tests is unknown The -

- "questlon‘could be asked: ~"D1d they study harder for the
| .“‘ f1rst post test because they did ndt know what to expétt’"
N '"zg:fétudents general y expressed anklety about hav1ng»a post-

_'test'the first week of-the semester,‘they‘were not uSed.

- to. be1ng tested so soon. Thereras no pena1ty for.per-
form1ng poor1y on the post tests and ‘the students could\\\

- o , proceed w1€h further m1n1courses regardless of their : ,\\'

‘last’score ‘ The on1y requ1rement was that the&Post test .
s

A . must be taken prior to .the dead11ne—50r submltﬁrng sa1d ;6-
‘o LT T '

m1n1course\.

The resultsfof.the‘final cour§e evaluations are
" summarized in Appendix II. The responses'to qu st10n #7-

and #8 are ‘shown in the bar -graph in Flgure 6 QuestlonA

#7 asked the students to ratecthe man1courses‘ The . 4
~. students rece1v1ng 1nd1v1dua11zed 1nstruct10n rated the

1aboratory exerclses 15 percent h1gher than the students T
3 l

s

oL rece1v1ng conventlonal 1nstr ction (Spr1ng 1977) r~The Y
v p |

o . study gu;des used in the laboratory exerc1ses were )
¢ . .

o, ' o - ' ‘ S
\4,_ PR . .o ) ‘o IS . . L .
& . A g - . C
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‘Figure 5. Comparison of average class scores on eac
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-

essent1a11y the same for both semesters., The only modifi-“

cations made in the study guides were c1ar1f1cat10ns of

4‘

procedures that were necessary for students t6 work

independently. Lists of mater1als and detailed out11nes

» -

of procednres‘were added. A page for recording data and
answer1ng questlons\was also added - The data and questlons

d1rected the stu&@nts attentlon toward part1cu1ar events

‘

during their experimentation. ThlS also provided ohJectlve
" criteria for grad1ng the study gu1des.
( Students were asked to respond to the statement
""The labs were st1mu1at1ng" in questlon #8. The1r
responses .are also shown in Flgure 6. The auto- tutormalx
~ students rated the laboratory exerC1ses 9 4 percent higher

than did the~convent10na1 students- These'evaluatlons

H

suggest that the students respond faVorably toward indi-
"0

vidualized instruction. These data 1nd1cate that the
students may prefer_to be in charge of their owg educa-
tional eXperiences The results . 1nd1cate that the students

were more st1mu1ated by the method than by the subJect

<

since the'%ub}ect was the same for both symkstersn
. There was no apparent correlatlon between mini-

- . ‘
coursg% that the students rated as relevant, stimulating

or organlzed and the1r scores on that m1n1course A

comparlson of students' scores and evaluatlons is made
2 o .
in Figure 7. o v
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.  Comparisons of Spring .1977 and Fall 1977
student evaluation.. Question 7: Overall

", evaluation of lab. exercises: A - excellent;
B - good; C - average; D - below average;

"y
ye
0Q
B =
-
o
o

E-poor. Question 8: Found labs. stimu-

lating. :

. |
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Question9 Found labs organized I----l

»

Questlon 10: Labs relevant to _
.~ my interests O-===0

R v ) Score: @@

Figure 7.

Minicourae - \

Comparlson of average scores on m1n1cour§es and - student evaluat1ons of
minicourses) (Fall 1977) - ,
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Hypotﬂ@sis #4: hStudents in 'Man in a Biological

v World' were 1nd1fferent toward 1nd1V1dua112ed 1nsﬁ&uct10n"
' o ﬂﬂ

was reJected due to the 1nformat10n obta1ned in the course

\

\

evaluatlon C1ear1y they found the lahoratory exerc1ses //‘

more st1mu1at1ng and of overa11 better qua11ty w1th
- individualized instruction as ‘shown in their’ Tesponses
- to questlons #7 and #8. This qua11tat1ve ev1dbnce suggests
oo .that the students were not 1nd1f?erent,. Howeyer,-respgnses
; ' | to question #12‘arehnqt clear asito'whether:students
A -'grefer.individuaIIZed or conventional instruction.
Question #12'asked the students whether they | - ',pm
prefer a scheduled three “hour laboratory or 1nd1v1dua112ed
instruction. The responses»to ‘this questlon are illus-
AN trated in Figure.8. It was assﬁmed that the students
L‘1n each group had no pr10r exper1ence with .the other mode.
of instruction wh1ch meant that they could not understand
the questlon The students receiving cdnventlonal ;nstruc-f

L sawte e _
S Q:ttonsstated that they preferred thlS methbd Because of

e,

;the1r unfam111ar1ty w1th 1nd1v1dua112ed 1nstruct10n 1t
could be assumed that they thought they would just to to

the laboratory w1th the~study gu1des as they weré prepared

’

for use in a conventlonal laboratory where an 1nstructor
kY e
/leads them<though the exper1ment Responses from 'students -

//(/irece1V1ng 1nd1v1dua112ed instruction were 39 perCent

preferr1ng a scheduled three ‘hour laboratory and’ 45 percent

g preferr1ng individualized instruction. An A or B student

v

69
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" 100 p— } \ . : . )
) . L W . / R . M - -‘ Spri.ngjl‘977' S
- v q. Q ~ — ——=0 Fall 1977
Y o
, o . 80}— . .
M - .
: 5 » b N 4 ) ¥

L | L ~ A N D

Responses.

\ . : . A = "Strongly agree" and "Agree'.' % °
‘ ' N = "Neither Agree nor Disagree" .
B D= "Disaére_e" and "Strongly Disagree"
Figure 8. Comparison of auto-tutorial and conven- .
. : : tional students' responses to question 12:
) ' : ' Would like to do the lab. exercises
' during a scheduled 3-hours lab. period
rather than independently.
o : _ 5




A , —~ o . . M so .
b : . . . ‘ ,

who . spent more than three hours in the laboratory could

1

"have'been respondlng to the time factor in the questlon. ‘

\

Such a student would be 1nd1cat1ng that three hours are

,pref ‘to s1x hours rather than respond1ng—torthe
/ -
type of 1nstruct1on. Accordlng td‘a first-day quest1on-

na1re, students in "Man in a B1olog1cal World" had had

no prlor college laboratory exper1ence and did not. hnow '

A

from experience:- what a scheduled laboratory was and

therefore the Judgem&nt requ1red in quest1on #12 could
_ _ L~/‘

be. less valid.
--Stu%ints rece1V1ng convent1onal 1nstruct1on in
ﬂ)1n a Bi log1cal World" were permitted to spend no,

R b .
ger than three hours a week in the laboratory However,

less than three hours was'perm1ssable. In this group
some students dompleged the assigned exercise‘and‘others
left before they had completed the ass1gnment.

The t1melspent in the laboratory by students,
rece1v1ng 1nd1V1dual1zed 1nstruct1on 1s llsted in Table 2.
The average t1me per week was 3.7 hours per student.‘
Students receiV1ng grades of A, B and C spent. more than
" ‘three hours in the laboratory each week;: the average of
these students was 4.6 hours. Students,appeared to-.
expand into the ava11able time rather tnan eff1c1ently
complet1ng the asslgned exerc1ses.» Howeyer, better

_ v

achievenent. was demonstrated,W1th individualized instruc-

. tion as was discussed above.

o
(W)
\
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Ta 1e 2, Comparlson of time spent in the laboratory.
o - final gra&és. : ‘ D e -
l--. » h - . o
T \) -
: . : Average Number of Average Hours Per Week
' : Grade Hours per Week ' C or Better
COEE S v - - per Student- o Students
‘A 5-6 ' . . i
. CB 3.9 N L 46
D -Cc %ﬁh 4.2 . | _ : \i'
- . D 2.5 | | ' L
- r F. | © v. 2‘-3 Ql‘ ‘ " ) ) ‘ . v’ i
o - . w i L | - o -
Average ) 3.7 | S
g N4 . ‘ - J - " .
T . N e ‘ '
o Figure 9 compaxes the time spent on each mini-
v course as recorded on the time cards'with.the hours- 7
- . reported by the . students on the minicourse evaluatlons.

Students slgned into and out of the laboratory on’ time
‘cards. The time-cards were a record of the time actually
spent 1n the laboratory Students were asked to report

the number of hours spent on a m1n1course on the’ evaluatlon.
In general, the students‘spent more tipe in the—laboratory
than-they reported on the miﬁicOurse evaluatien;* They |
spent time in the laboratory studylng or dlscussing the1r
results w1th other students and d1d not record thls as .

actual time spent w0rk1ng on, the exerc1se.,

"Hypothesis #5 (—k%nd1v1duallzed 1nstruct10n does

not affect the 1ength of . t1me students spend in the

vt . ‘- A

’-J{ ) ”:(.— o

- 7’_ ) T s - : . ’ . . ' ——
' ; ’ - 1 - 2. ’ L
] .. TN
. o~ . - -

1t
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F1gure 9, Comparlson of scores on m1n1courses W1th t1me spent on each minicourse.
o 6 6o
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1abpratory" Was reJected Students receiving individur '

ST

‘falqzed 1nstruct10n increased’ the1r t1me spent 1n the nan 7\
o N ) . N AREAN
\ﬁ o %aboratory . Auto-tutorlal students spent 51gn1f1cant1y / ,/[

more t1meChn thetlaboratory ‘as shown by a two sample

P test of populatlon proportlons(at a b percent 1eve1 of

significance. . ' S { A J/.ﬁ

— N - 'j' ' Hypothe51s #6: "F1na1 gradqﬁ are not proportlonal

to.the length of time spent in, the 1aboratory" was reJected

» Students rece1V1ng‘grade5'of A B and c spent more than'

three hours in thfalaboratory, whereas students rece1V1ng
D's and F's spent less than. three hours in the laboratory

There is a corre1at10n at a ‘5 percent 1eve1 of 51gn1f1cance

°

between time spent in the 1aboratory and flnél.grades

' us?ﬁ&ﬁfhe_Spearman~Rank'order correlation.
& >arma , g .

Minicourses g " -

Results of the m1n1course evaluatlons are 1nc1udedd

in Appendlx I. The results are. summarlzed in. Table 3.

The student evaluatlons were used ‘to improve subsequent

-

# " minicourses. Each m1n1course was produced dur1ng the

Fa11 1977 and- completed 7 to 10 days before the students

7 . L
_r_wére to use ‘it. The students' evaluatlons were taken N

B -a‘f_, -

into cbn51derat10n for the next m1n1course to be produced

. Hypothe51s #7 "The stated obJect1ves were not

S

Vh“ o )achleved" was reJected ‘The a1ternate‘hypothe51s that , S
., . the stated ob3ect1ves were achieved was accepted. Ques-

tlons one through three on the m1n1course eva1uat1bn

® S ™

’/ 0— s [: 66 . v' . - o ! . . . : ; '.
- ‘\"v / . . . ) r ‘. ‘_ ) ‘ ./‘.
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Table 3. Summary of student responses on m1n1course ,
evaluatlons.. - o N
T : ) > K
S Percemtagé *
; .‘Statement , Agree* - Hours
1. Objectives weTe clearly stated _ ,
and ach1eved _ . go.0. .. -
2. Audio was clear and easy to Lo o ,
' follow, 'y 68.6 _ -
' ) : g & v ) ~.
3.  Study guide was clear. , 80.5 * . ._r/ﬁ{
4. Visuals were effedtive. ' . 79.6 | - e
5. Minicourse was ssﬁmulatiné. . ‘65.4)4 -
6§f‘Minicourse was Organizedr : - 86.1 ' -
7. M1n1course was relevant. 86.1 o ?g»
8. ‘Time spent on m1n1course e e : 4.00 /
R R .
[x) k_/‘-) .
' . *These flgures are averages of all the responses
to a}& of the minicourses. Data were taken -from ‘the
‘ evaluatlon results. in: Appendlx .. LT
' < . |‘;'A\ .
«j ~ W ) [\ .
{ ¥ L
) . ‘.;P“ ¢ . S
d ’ YR <
R
T ' \? \/‘
vy
. . ES i.
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A ///_~d' “individual was rdted*hdgh or low by . the students. -The S,

)

related to.the objectives. Nﬁnety.perceﬂt\of the students"

' . D A . SR B
agreed that the d%jectives were clearly stated and * = . °
~achieved.-  * - ' ' o Lo o ;l

1 \ \ . . , . A ~

ﬂxpothesisf#B "The audio presentat1on was

unclear" was‘accepted 8uest1ons four through e1ght on

the m1n1course evaluat1on related to the audro presentatlon
—\)/

of the module; Only 6@“6 percent of the students agreed. = - ',?

v

that the aud1o was clea% and easy to follow. ‘Three:'

persons recorded the d1fferent m1n1courses. No one"rf o

/- 1 L
audio port1on of. the follow1ng m1n1courses were each At
recorded by a d1fferent _person. , . ) - Ly

N Percentage '
M1n1course T e Agfee ﬂ“/;;

.
&« . >~ .
S - )
,

°.‘v ';. o Plant Commun1ty F1eld Trip B . A 61 0o -~ =

7

Exper1ment1ng w1th “the Sc1ent1f1c Method .:60-9.A_ R

v

<. . N . o'
Intert1dal F1eld Trip o _ 63‘3 L

) o TN - R T

It would appear\that the subJect matter was not the reason
for poor aud1o evaluations because Plant Commun1ty and -
Intert1dal were: rated bx tFe students as the overall best

’ m1n1course§\and thé1r favor1te top1cs (seé’Appener II)

and. were rated low on, aud1o qual1ty a

The playba recorders .used 1n the laboratory

are rated "student grade" and a def1n1te d1ffefence 1n -3

P

qual1ty was noted between these mach1nes and those des1gned k
‘4 ‘ . e

for techn1cal product1on. The students are accustomed to: S

'e1ght-track stereophon1c sound.systems. “The quest1on then

A ‘ &
- - : D N )
R} . ' Wi
N AR L R
. . ' - X N
: - Lo ; I8 T o
.« - : . 4 R . .- L )
. . N
’
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for pvaluating the techn1ca1 quality of the slides.uALt' Y

. S L -1
: ’ ; : S ST
,arises: _were students responding to the difference in -
quality in the monaural playback recorders in the ° T
. T 4 ) . \ - ) i ' ‘: . . .
‘laboratory? . o : s A oL 4

HypotheSis #9 3 "The study guides. were not effec-

tive" was reJected Eighty percent of * the students agreed

ﬁthh: the study guides were c1ear. The a1ternate hypothesﬁ%:

A

The study guides were: effective was accepted -

,prothe51s #10:--"The visuals wene*not effective b7

?

in contributing to 1earning the material*presented" was

rejected. The color transparencies were effectlve for

3

'7§.6 percent of the-students; 1t should be’ stated that

) R : T }:.-_ '

basically students are noﬁ\familiar with the criteria = %

Ad appear that they responded to the effectiveness‘

of the‘'slides in clarifying material presented in the

audio,and the study guide. The visuals in this mini-

course‘Were not rated differently from other minicourses oA
despite the fact that according to the technical'consultant
for‘audio-visual work at Skyline College, the visuals in
the‘Water Rolkption nodule were ot_poorer quagity than
thekother‘moduies] This was attrihuted to dif}icultyiin

obtaining duplicate sl}desi The original_slides for each ;
O hnd . . - - . v

' ’ 4 ‘ . ) .
- - i - : /% -
. minicourse were kept as masters. Two‘copies of%ach were ¢

made for use in the'1aBoratory The visuals in the Inter- \u B

tidal. Field Trip module were rated higher th&n others. N

Three slides were of animakﬁ, and this suggests that tuﬂﬂﬁ

Q

*
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students rated the V1suals actording to their 1nterest

in a- particular topic. :The Intertidal Field'Trip was the,

s & . .
favorite minicourse of the Fall 1977 student:evaluation,

stimulating nor relevant" Was'rejected. The al ernate.
hypothesis that the minicourses Werefstimulati g and
relevant was dcce ted The minicourses were e aluated

\ ’
elevant by 86 percent of the students.

?U§> as.organized and
[ v '

‘ 'Sixty-five percen of the studdhts 1nd1cated that the

\\\\minicourses were s imulating. The responses to question

ses were stimJlating" varied with the

X .

able «4 shows ‘the wide variation in

4;”“ dﬂ%’ . "The minicou

@/ < ’.... L
<// ) S minicourse topic.

S 4
LN Y e

s

‘; o responses to this question.f , X , .
fa .

~
" Student Evaluation of Conventional - -~ - o
and Auto Tutorial Courses
B .. - The bar- graph ‘in Figure 10 presents the results

7,

of the course evaluation by conventional and auto- tutprial
students. Question #1: "The obJect;ves of each’ laboratory

-
exercise were clearly stated" on the course evaluation -

- *

related to the objectives. Ninety- 51x percent .0f the,

v auto tutorial students stated that the obJectives were
achieved as - compared to 90 percént pf ‘the students |
receiving conventional 1nstruction.a-A.mayor difference
in the - stateme;t of obJectives for each laboratory exerc1se.

- The study guides usqd during Spring 1977 d1d not have’
. .

) . Ny , : '
-/ (see Appendix I1- B) s R *
Hypothe51s #ll "The minicourses were neither.

&
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Table 4. Responses of Fall 1977 students to question
, ~#15 on’ ‘the minicourse evaluation: ,The minicourse.was
‘stimulating. - - :
k\ ' ' E‘Minicoursé ST vl-  Peri§?2:gg
Experlmentlng with the SC1ent1f1c Method S . 50 v
- Metrics, M1croscopes and Cells § R "44
'Photosynthe51s and Respiration . i . - A, 56
Ecologlcal Adaptatlons of Tracheophyte§ - - f 95
;Plant Eommunltles Field Trip R .78
Water Poliﬁtion ' ',, - S :"', - ﬁ- “ 71.&
,ﬁ. '/ Sewage Tréatheﬁt.Plént-(%i?ld T;ip), R '66t7.
7 Insects and Insect1C1des -“' T B )
; ,~_Intert1da1 Reglon (F1e1d Trip) - v‘,, : ‘180'
Symbiosis . . '“ ¢ ,-"d' ‘ . 58.8
(U Nutrition o ass
- Prégnanéy Test and Human Hergdity = X '90.9'
Animal Fertilizatioh and Dévélbpment ) L~”_ ;_ ' \58'v
) Effect of Drugs on the Frog s Heart v .70
Controlllng Infectlons - 77
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sﬁgted obJectlves therefore the stud nts‘yould nét know

whéther the obJect1ves had been met Only th \Plant'

‘Communlty F1e1d Tr1p was rated low Wy the au o- tutorlal

2 \«jw

students: Ihls study gulde did not[dnclude a statement
of objectives. Rather the ObJeCtIVl

s. were/dlstrlbuted

separately on the field trip and were not ecerved by

all studentsl This format for thefobJectl es was seen |
as confusing. | ' -, | /\ ‘L' | h

dQuestion #Z.asked whether khe atiriai presentedj'
was related to the objectives. OJe hundr d percent of |

the auto tutorial students agreed/w1th this statement"
2 f L C

90 percer t of the conventlonal sﬂudents agreed The

laboratory exercises were the same for ea group of

students. However the conventioral students were not
provided with a list, of objectijes They could not

compare ‘the. 1nformat10n presented w1th the obJectlves,'

therefore their responses on this questlon are not valldt\“\;

A o
Questlon #3 asked the ] udents whether the obJec-

t1ves for each laboratory 4xerc1se were ach1eved ! Elghty

percent of the auto- tutor1a1 students said” that the
obJectlves were‘achleved compared to 61 percent of the

conventional students. Again.the conventional students

did not have objectives and they were uncertain as to
o~ : . »

the goals of each lahoratory.emercisev .

Eighty-six percent of the conventional students

- ' . = .o {
-agreed that the instructions for each exercise verne clear

(,

] Yooy
J

o
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i

~and easy to follow (questlon #4) compared to. 80 percent

'of the auto-tutorial students. The auto tutor1a1 studentsl”

'were BIOVlded with exact procedural steps The conven-

taonal students rece1ved the procedural 1nformat10n vevﬂ#@?
bally from the 1nstructor 'This lower agreement by the

auto tutorial studentslls seen by the author as a reflec-

tlon of their hav1ng to work 1ndependent1y The 1ns¥ruc-

. i

tlons 1n the minicourses were more clear than in the

1
»

cﬂﬁ%ent1ona1 study gu1des ,However, 1eaV1ng students to

work~independent1y can mean they will exper1ence some

’Gonfuslon while they establish their pr10r1t1es for

1aboratory work. This was indicated,during the first
three weeks of the semester.f |

The students ‘'spent an average of 4 7 hours per

week in the 1aboratory dur1ng the first four weeks compared

r‘_‘,‘
L d

“to 4 0 hours per week for the rema1n1ng eleven weeks It
is assumed that as the studentsqbecame more fam11;ar with
1nd1v1dua112ed 1nstruct10n they became more efficient in
the use oflthe1r time. 1n a convent10na1 1aboratory

course the instructor goes through the experiment step'by;i
step. In an auto-tutorial course the students must’ |

determine what, they will do on their own.

)
)

2 ) : .
Question #5 asked the students whether the labora-
tory exercises were effective and contributed to under-
standing the subject.. Ninety percent of the conventional

students agreed compared to 84 percent of the auto-tutorial

R - N
/ S | o /4 | . j



'stUdents.f’Agaln, this-reflects the students having to
work independently and to be reSponsible for their labora-
tory enperimentsl SR o ‘ v
| The volume of ‘work required.in,1aboratory~was\
. generally reported to be appropriate-by both groups of
(students. .Fifty-nine percent?of the conventional students~
‘and 59 percent of the auto tutor1a1 students agreed that

the. volume of work was appropr1ate (quest1on #6) Ih1s'?

vqueSt1on was afhed of the Spr1ng 1977 students, 36 percent

' ik ¢

' said too 11tt1e work was requ1red and 5 percent sa1d tod &

‘J/ E much work was requ1red Iﬁ past exper1énce w1th 1nstructor
- & . .
_evaluat1ons at Skyl1né College it was unusual for any

students to respond that too«llttle work was requ1red 4
J-Because 36 percent of the students felt that too 11ttle
'»work st required in the laboratory exerc1ses,?mater1als
weretadded-to each,of-the "laboratory exercises during

preparation of the minicourses to extgnd ;%e'learning

LY

tent1a1 /Appenchx III contains a list of the m1n1course§

and add1t1ons that were made” to the m1n1courses. For.

]

example, thé’convent1ona1 &aboratory on Pr1mary Product1-

vity waslexpanded to 1nc1ude resp1rat1on. A computer.
3\

simulation was added to the Water Pollut1on laboratory
*

\ : This resulted in the Fall 1977 c1ass respond1ng on the
. s ‘K

\ e T

)
s,

4Sc1ence Mathematics- Technoloé& D1v151on D1rector s

file of instructor evaluat1ons, 1975 through 1978. | o

il

1 ) | , ) -~
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was required.. It cannot be determined whether too much

~ is d151nterested 1n a pértlcular top1c, s/he

student

course evaluation;'6.percent stating that too little.work

. . , ) \ : o . - . . .
was required and 35 pencen}‘statangvthat too much work
\ .

"l , A o
was required because the 'students did not have standards . -
: : : ! s .
for evaluationa“Howevefh the cOndition‘of.haring’"too

o ‘ _ .

11tt1e work" was adJusted ' - B

\ . .

The 1aboratory exerclses were seen as organlzed

_by both groups of students (questlon #9) .N1nety percent

\
of the conventlona} students and 87_percent of the auto-

tutor1a1 students agreeﬂ that the 1aboratory exerclses

were organlzed Question #10 asked whether the 1aboratory
- exercises were:i relevant.' Forty two percent/;f the conven-
,‘tional students agreed that the 1aboratory exe;clsesﬁi\\\,

were relevant, 78 perc;ht ofv}he auto- tutor1a1 students" N

agreed’ The 1aboratory é&erc1ses were the samenfor both -

v

c1asses. However the presentatlons d1ffered and thefauto-

-tutor1a1 students rated the . exerc1ses 53 percent -more

relevant.k~These data would appear to support‘Brewer (1974)

in that the. presentatlon in a oonventlonal 1aboratory ' Zﬁ;~

3 h) e

class depends on the 1nstructor¢\and 1f the 1nstructor T

" .

llkely

1

~ -

. them,. :'anrnlcourses were prepared to interest he &

d create a relevance in each top1c¥p ng current

-

events, the human body and lo%aif;rganlsms. 4

)
’
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o At the.end of the Spr1ng 1977 semester and the

; 1

' (G
Fa11 1977 semesters studengé were asked to rate the labora-'

~

.; tory exerc1§Bs from the1r most to thelm least favor1te‘

.course\evaluat1on (questlon gf\) Nq)comments were'

N

(see Appendlx II) There was no corre1at10n between those

-

.
a

1aboratory exerc1ses that were the "favor1te" and other

%

cr;terla used_on the;%ourse eva1uat1on. _Ecologlcal-

.'Ada'ptat'ions of,Tr‘iheophytels was rated\as the least
.favordte.vgYet,_this.laboratory exercise was rated high -

’ .
- on the minicourse evaluation. A summary'of the evaluation

of thls m1n1course is shown in Tab1e 5. Thls was. the

fourth m1n1course dur1ng the sixteen week‘ semester. The

.results suggest‘that the students did-not remember;the‘~

earligg minicoursesdbecause the first and =second'week~

m1n1courses were also rated as 1esser favor1tes.

»

< The field tr1ps were at the toP‘Of the evaluatlon

-ip both semesters. The students stated in the course o
-

‘evaluatlon that they enJoyed seeing "rea1-11fe" situations.

ia%

and enJoyed doing someth1ng out of the. c1assroom (see,
k’a

1

Appendlx II%A and 1I-B, student responses to questlon_

#13). It is recommended that f1e1d trips should be

*ma1nta1ned as part of this . course. - L

-
!

- The students were asked. to wrlte comments on the

Coad

received from conventlonal studen{s. ThlS refléCts the -

A -

.fa1Lure of the course to 1nvolve the. students._ THe

2,

comments rece1ved from auto tutor1a1 students made
. & b d

) .
N . : : 8

4 - : . . B . -
v .

NEE
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- T2 g“%. Summary of student.evaluation of Ecolog1ca1 ‘
= Ad ‘tations of Tracheophytes m1n1course. ‘Data expressed
o _ 1n percentages. . “ o o . R

i ?:j L ' TN - B , ercentage
';M . . o ‘/§5n1codrse S . L Agree
T S\ R - Y >
Responses Immediately After Completlng ‘
—the Laboratory Exercise _ ) .
) <o ObJectlves were clearly stated f_- O
. o o and. achleved y - - ' 100 N
d T Audio was clear aﬂd easy to follow. . '83.4
/i - Study guide wa7/e1ear. .- o 83.4
- Visuals Were‘effectivei:.' e, - 85
< . ) Minicourse was stimulating{ . - .~ 95 ; -\I_

Minicourse was organized. = | S 9T,

..+ Minicourse was relevant. . .. 80 . .- -
- o ' > ' © . tﬁ«.‘ﬁ‘%

- ., . o Y ES

Response at ‘the End of'the Semesterd Nﬁ;“ '_','

S 2 . Rated #16 least favorite laboratory o L
- . . exercise L e L '
. B T . ' ) /.v - . . ‘ . o~ \\ : .
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>

’reference to the 1ecture in the1r evaluatlon of the -

1aboratory (see‘Appendlx I11-B, responses.toﬁgyestlon

#12). This made interpretation of the student evaluations

- d1ff1cu1t because ‘they were including the1r perceptlons
of the 1ecture and the 1nstructor in the laboratory

evaluatlon. The students did not seﬁarate the1r evaluatlon

.
’ of the 1aborator¥/ﬁrom their evaluat1on of the ent1re
o, -

course. .51; v , e U'_ ’

oo

(/

. . g
1aboratory prOV1des the most concrete data regard1ng the

effectlveness of auto- tutor1a1 1aboratory 1nstruct10n.,v/

A

'KThe results clearly show that student performance was .

1mproved dur1ng the Fa11 1977 semester. It i's intended.

/jg%Ehat the cont1nued use of these m1n1courses W111 insure

¢ o

that the students get a, un1form presentation and will.

" have the relevance and 1nterest creat%p, y
.-\" . . .t B :
© N T - o \' t

P
4

. 5 The ana1y51s of grad;s and t1me spent in the ,fr _

v_66' ,



" .SUMMARY AND CONCLUSIONS

e
N q

P ,[f4 - Envollmept retention ahd achieyement in'"Man;
’ ‘ih a B1olog1ca1 World" mere low us1ng convent1oga1

. f 1nstruct10n (Spr1ng 1975 throu%§ Spr1ng 1977) .. | During

':the Fa11 1977 semester, 1nd1v1dua11zed 1nstruct1on was

I

used in the laboratory port1o% of "Man in a B1olog1ca1
World." Thevclass was scheduled w1th three lecture/ f-»-ﬂ
discusslon~hours,per ‘week and lahoratory "By Arrangement." o
I<‘The purpose of'this study ﬁas to determine-th&'
_ effects of 1nd1v1duallqu 1nstruct1on 3n 1ab6%atory w1th
regard to‘enrollment retent& n, ach1evement.and students' ) St
attitudes. Data from ‘the c1:§:;E rece1v1ng convent1ona1 o
1nstruct1on was compared to that gathered)durlng the Fall

'1977 semester using auto- bu;or1a1 rﬁstruct1on. It ‘was

:ed for th1s study that convent1ona1 1nstruc;1on was |

ﬁason for poor studenf ach1evement in '"Man 1n a’

oo ' ' VB10%§£1C31 World" dur1ng the Spr1ng %Q?S through Spr1ng
% N ‘ s u’/

19777per1od Further 1t was assumed thét the Etudent_

ro
\\ n g uEf comgared in th1s study weye thefsame as to the1r S
o backgrcund in - sc1ence courses, exper1ence in college .and.
. . . .
. %gnadikgglnt averaées L1m1tat1ons accepted were that '
\;. ' J‘
' ” ohly’%hexiaboratory portlon of the Course was mod1f1ed '
. ~for 1nd1y1dualkied 1nstruct10n-and ‘conclusions tould _
A . ) o . . , ’ .
o X . . o : ' e e > ,
‘ . 67 ; < - , f
i &/p “"-_ < v* ’ - :
- ) Lt o )
' j,8L3 .
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’ AN
therefore be based on the effects of- auto tutor1al labora--

e

"tory 1nstruct1on Anotgﬁr l1m1tat1on was that the 1n1t1al

'lasses at Skyl1ne College was

_ student enrollment i
| 1Efluenced by counselor b1as‘k It was. then further assumedﬁf
_ - that retention dur1ng ‘the Fall 1977 semester was not o
affected by&enrollment practlces.
| -Flfteen m1n1courses were déyeloped and used in .

) the laboratory‘bort1on of '"Man ;n a B1olog1cal World "

| Each minicourse 1ncluded'" e R R |

_{vﬁ”. ' ‘l.: A %f?nted study Fuide}'; '.'"' C.a {“ﬁ-:

, 2. A Slide-tape module-. T

Soe 3. Laboratory exper1ments ifh\‘3._ . -
. . o '4.’jA §rade Opt1on Act1v1ty for A and B grades‘ o

.‘ir\<fi ySf A 15 point ob3ect1ve post-test, ) R

e : o h 6tl'An evaluation. ';'f‘a\ s )
o X "“ " Ome m1n1course was: ass1gqed each week 'Thet }L

students ‘worked 1n the labor_ ory at the1r oﬂn pac//to

.complete the weekly ass1gnments. The laboratory was
ava1lable for the students e1§hteen hours durrng the/- e
T »;_“ week. A student ass1stant was present in the laboratory
to’ help the students, ﬁnd the 1nstructor was also e1ther ?
'q'» | ' ’1n the laboraébry or fn an adJacent off1ce Studehts ’
were requ1red to attend three one hour lecture/d1scuss1on
csess1ons each week The lecture/d1scdss1on was held in .

A

T .a trad1t1onal format.. F1na1 grades were deferm1neﬁ on

.the basis of study gu1de score, post test 5cores4and
. _

chree exam1nat1ons he1d dur1ng th% lecture perlod




; . o N _ N
» EN i * 3 . = A Q:? - ' S = l ' ». N v
& - . - Lo P A S
, _.‘ Enrollment data, and final grades for the sect1ons f —
'of ”Man An, a B1olo§3;al World" offeredt$etween Spr1ng 1975 )
- and Spr1ng 1977 were- obta1ned from the Reg1strar and were ?’ SERK
. L A
used ‘to assess quant1tat1vely{the effect1VeneSSJof 1nd1v1du- v
al1zed 1nstruet1on“ The 5 percent level of s1gh1f1cance - :
wat used for/all stayist1ca1 analyses.'.'h ;' e T .
,%3 . < The Sp 1ng 1977 students who had convent1onal o /Jﬂ
. ot b ] _-.V"
1nstruct1on and the Fall 1977 auto tutor1al studentg were W
IRE . 3
‘asked to complete a f1na1 course evaluat1on. Th1s 1nfor- e e
“a ’ : N
mat;oﬁ’was used to a eerta1n qua11tat1vely fhe students' y -:’.
. . -
: opbn1ons and attatue:s abouv convent1onal§3nd auto tutorlal
-1nStruct1on. R R ,,;'dv' o ‘
N ‘,- 4, A - . . . ‘ : . e = . 4 . . . N ‘.. . .’;‘ -‘
'This project resulted in-'acceptance of the following * '
: ) . . . .. Lo . “
K . o . : . N fe ¢
. hypotheses. R - ‘0‘-_'. o L .
'*"'.‘4
Hyphthesis #l, Ind1V1dual1zed 1nstruct1on”has a ¥-
7"positive effect’on:1n1 1. enrollment 1n gMan inta - . Lo 7
B1olgg1cal World ST j ) qﬁf_g S 'A}f-f
o . 2, CoR PR
prothes1s #2 Indiy1dual1zed fnstruct1on 1ncreasesm \-5
E . } b )-\ L "" .
" the ret/nt1on of ‘'students 1n "Man -in a Blologlcal World w}} AN
| prothes1s #3 Ind1v1dual1zed 1nstruét1on 1mproves . |
. \ L RS i Lt
student”aoh1evement in- "Man 1n a. B1olog1cal World . '~._
‘ . Hypothes1s #4 Students Ln "Man pn a B1olog;ca1 .
World”'were not 1nd1fferent toward 1nd1v1dual1zed 1nstruc- , B
- \ .
1Lon.t The auto/tutor1al students found the ' laboratory R
exerc1ses momé st1mulat1ng than;d1d convent1onal students. -
_-'I, ‘ . 1 \: ' e . ‘-». . ‘.Q. B ‘. . L ©
LA L Lo e,
gl Lo DU O '
Loooe T ~ Y, o ’ ' T .. »
o k . N ! » . :__. L ; - . . .“' ] <
@ )5 \ o . 3
N - " & 5’_" : i‘ l- 'v‘..._ ‘.. A ‘ N .



. \f\—/ C o, : 1.
Hypothes1s #5:° The. amount of t1me spent in the ,

‘ T auto«tutor1al laboratory varied w1th the séudent as

-

opposed to an ass1gned three- hour laboratory per1od w1th

) - "_convent1ona1 1nstruct1on., '7 o y
'~ Hypothes15‘#6'-;.F1nal'g.rad‘es"‘were-propOrtional~

v—

to the length of time spent 1n the laboratory That is ~

g ades of A and’ B were ach1eved by those stude ts who
_g“ ‘spent more than three hours per week in the laboratory

. P e Thetstudents completed a m1n1course evaluat1on
“ -t ¥

R : <L »‘( ‘

each week. The responses on these evaluat1ons were sum-

marized and 67 percent agreement by the students on a

T ﬂ“.'part1cular 1tem was establlshéd as s1gn1f1cant M1n1course \ Y

evaluat1ons resulted in accept1ng the follow1ng hypotheses
e

. - %%¢ - ﬂYPOthes1s #7 - The stated oblectxves_were ’
ach1eved . u«'," S ; R o

.
g Hypothes1s #8: \-The aud1o preSentat1on was not
. \e

1

clear and easy to" follow.k_ ; '_'. - i ﬂ, N };;“

) Hypothes1s #9) The study‘gu1des were effect1ve.-. T

. : \f v _‘h ~ Hypothesis #10: The visuals wére effect1ve.\‘7 | -,
. . : Hyp0thesls’#llr' The nanrcourses Mere st1mdﬂat1ng,

~  and releVant : . o ! S e !

In an overall rat1ng of the laboratory exerc es

g

A

_~§sh& convent1onal .and auto tutor1al students ranked th jv,yh'“g',-:

outdoor f1eld tr1ps as, the1r most favor1te exerc1ses. "w:‘ ke

“ s
°|

Laboratory exerc1ses at the beg1nn1ng of the sem ster R #;L

./
/

wgre rated among the least favored’ exercrses It_would,, sk

oy m ‘ Y SRR




o \

requested as part of.‘; umure course. . ' b I

The auto-tuto

o

?pproach is a viable ‘means of

laboratory 1nstruct1on 1n "Man in a Biologital World "o - u“d
N M
Student enrollment retent1on and ach1evement wg;e 1mprovéd E

!

| using indiviguallzed 1nstruct1on ' The students} att1tudes
- were pos1t1ve tpward the auto tutor1a1 approach ‘ Course

» ". S evaluat1ons’sh9uei:frat the auto- tutor1a1 students rated '

the laboratory exercises .9, 4‘Bercent more st1mulat1ng

and 53 p&&cent more relevant than did the convent1onal

- students. -The laboratory exercises were the same for o

R

.boﬁh,classes. Therefore, 1t would follow that the students y

!
t

were respghding to the method. Their pos1t1ye att;tude--'
RN ‘ .
AN : s .o

m%sgattr1buted to* the follow1ng factors

l. Students feel1ng they could succeed because

" -

N they werqmgfyen suff1c1ent time and opportun1ty to complete

! each m1n1course ’

| .
\ o .

| 'Y
W coie ‘ A

C e

‘2.‘ Students l1k1ng be1ng respons1ble for the1r

e ;ownlearnlng and were thts betteér mot1vated

) j“ , ;;'-gg 3. Students, 1nd1ng m1h1courses 1nterest1ng and/

. 4 fa ulus to cont1nue 1n/the course ;“ ﬂ7 . ,.th
] ).. é‘ . . } e "5
N ~~~J-5 : Bothxgropps—of students~were asked whether~they;————mvr——»

preferred 1nd1vndual1zed or” convent1ona1 laboratory 1nstruc- o

'éf t1on-. The students 1n the cﬂQVenﬂ1onal program preferred :

.,'Q“'

convent1onal 1nstruct1on 51x to one and the auto tutor1al

ERIC: -

. . L& ,




‘tion be continued in the laboratory portion of "Man in’

'W111“be wrltten“5 The~students—wrii-thenﬂbe requlreﬁrtu

o

students werg,d1v1ded one- to one. ft'can be . aSsumed that
ne1ther group had had exper1ence with both methods of

1nstruct10n and therefore could, not be reallst1c in R

4

ranswering this questlon.,

- M A3

Recommendations I o o -

\ . ’ ‘. :’ .;." " . . - ) o
A. It is recommended that auto-tutorial instruc-. .

N\
¢ N

~2. It is recommended that more carrels be

.

a Biological World."

acquired During the Fall 1977 semester as many as fonr
students used one carrel 51mu1taneously ?Thissmuitiple-use
created a time problem and detracted from the 1nd1v1dual
freed@maof stopp1ng a module for note- taklng._"

3. It is recommended that the 1aboratory be

»“ava11ab1e more. hours dd?lng the week to ach1eve a. reallst1c

J

v . . B . ) .
P e
L . 19

"open liboratory "o . \ ;
&

mod1f1ed to have a slgn in tab1e w1th an automated t1me

It is. recommended that the floor p1an be.

clock In add1t10n all announcements of test dates and

1aboratory modlfg&gtlonswouldbe avallab}e at thls table.,

~

'_n N M1n1courses Mu1t1p1e £8rms:of each post test

0

« ._‘ . - PR : .
P : iy ’ .
“ oo N AR - oo . . .
- R 12
¢ . ' a . l't :
' WY T e i

.ach1eve a pa551ng score on the post-test before proceed1ng

to the next minicourse. This will better 1nsute'mastery

. of the m;%erfal presented in each m1n1course.

< : l’

. - : . ¥ A -
. . . . L . s . = .

Yo
g
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S \éDissemination. A recommendation will be made to

jghe Diry ctor of Counseling at Skyline College for the
[ ~ counselors to v1sit the open laboratory in order that they
may gain fam111ar1ty_W1th theabioIOgy course. This will

enable the counselors to inform students about- the course
W ' N ” o V

while students are making their course selectiong. .

,f The San Mateo-County Community College District
i+ ’ l‘v - §
Co - inclyides Skyline College, College of San Mateo and

~

ACan da College Information regarding these m1n1courses

will -be made available to 'the biology faculties on. all

Campuses so. they may utilize these m1n1courses ._The

'biorogy faculties w1ll be invited®to v1sit the open-

B

.__1aboratory at Skyline College . '»\

o Ul N ‘ _ ’ : o
-rFuture Studies This was the'first general
veducatfahstience course to employ auto tutorial 1nstruc-

(R \r : .

k4

) " tion.at Skyline College Similar studies\can be comp;ptgd FO
S ' \\ .
v ~ on other courses to. determ1ne the1r suitability to tHWs »

- . e

1

method of 1nstruction

| When other instructors employgthese minicourses;'
analyses of enrollment, retention'and'achieyement should
be'performed . The resufﬁs\of ‘the, course ew%iua%;on (Fall

l¢?7) demonstrated that the students did not sep ate’

[d P '.4‘,
. their laboratory experience from the1r lecture 1nstruction

oY .
-~ .

I o (refer to Appendix II B) Further studies should bi
undertaken to demonstrate the effectiveness of au¢o tutorial
o fﬁi 1nstruct10n in this class regardless of 1nstructor

.

5U i - , ’_; N n




’

-/’th"41aboratory or 1ecture part of E%fourse. Result

"laboratory topic. TheuminicOurses were not sequential

J'.&ccommodate 1ecﬂnfe toplcs and individual preference.

> | 74

/

w
i,\

‘'Recommendations will be made tshdevelopnminfcourses

that .cover the 1ecture'portion of '"Man 4n a Biological

' Te, @ . . v . p

World." :This is intended-to provide an integrated approach'

,that combines'audiw, visual and tactile-stimuli. This

- o, ] ?

will prov1dp a course through wh1ch students can proceed

at the1r own pace where the only obJect1ve is to master

.

' the mater1a1 w1thout semester t1me11nes. R
. * g .l ° o . -
Summary * - . " - fhr_ e,

¥

LW \

Eifteenfminicourses'were~developed,.%ied and

. ‘ - oL . S e . ) .
.evaluated in this study. Each minicourse‘was a separate

and couid be arranged‘by an gndividual instructon to.

f
Accordlng to the student evaLuatlons the. overall qua11ty

\

of the m1n1courses was good

\

"1 . \

A plethora of 1nformat10n on ,using auto- tutor1a1 .
L

‘1nstruct10n 1n blology classes was,_ found in. the»rev1ew ' .
l x_ i T o

53 11terature.‘ There was no 1nformat10n aVa11ab1e to the

.

. author or’- the use of auto- tutorial }nstructlon forsonly N e

w

of this study 1nd1cate auto tutor1al 4 structlon can’ be

»c/‘ .

used successfully in the 1aboratory whllé students attend

- . . . L,.‘ T .
) £ \ . .

a conventlonal leeture. - ’ o oo Lo

T
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2 Dear Student, o TR R
5 Th% minicourse that: you have jg¥ ‘completed [is’™
s a preliminary version and further mbdi¥&Eation requires.
your input. Please read each item carefully and ‘choose
the answer .that comes clésest to your feellngs. Since
'we are interested in your hondst evaluation,-pldase do’.
not write your name on the questlonnalre.- C1rc1e thes
. ,appropr1ate_answer for each question.
AL . ) ! ° ' " ’.I :“ N .Jll.b . é"'
SA “¢ strongly. agree ' D = disagree . _
A = agree - » *SD'=(strong1y7dlsagree
. N = ne1ther agree nor dlsagree T -
dbjectlves ' . f:‘ ' y4{‘ : "_ - »7 ..'
1. -,The objectives were cle 1y StatedQ SA A N D .SD
" . 2.. The materials"prese 'ed were, related f ¢ '_,f
5 to the obJectlve < ?Jf;, . ... - 8A A{ N D .SD
3. T feel that the stated obJectlves g T f";:”‘
S for thls m1n1course were achmeved SA- A N D SD
" . v l‘ . b
" Audio ./v . ' ‘ . “ - . ,‘: : I . ', N -
4. The ‘voice qua11ty was: c1ear. QL[ “ 'SA A N D SD. -
. &.@JThe speaker s mood was enthuslastlc. “,SA; AN D SD.//v 37
6. The instructions’ ‘weTe clear and . e ’ :
. -+ easy to fol&ow,- . .. ,;;, SA AN D SD:. =
7. The pacing &as; A--too  slow; R .
B--slow at times; C--about r1ght, . N
. -4fast at times; " E--too fast / A YB‘ C D E
o 8L OveraLl _evaluation- of- audlo,pnesenta- S S
- AR + tion: A--excellen B--good; . = . g- o T
. ' ..C--average' D--below average, o ‘J R
& - E-«poor.~f‘, . eiie . " °"A B .C D E
i b:“"\ - ' ’ o . . . :%:}7, ) -"" .. “.__ . . .- °’ ‘. B
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‘The p1ctures were effective and
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-, : i ,presented and integya ted w1th1n : SR W -
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Results.of M1n1course Evaluations
(data expressed in percent)

A‘ .n

in percent. The responses within. one ‘heading (i.e.,

Le student.evaluatlons were ta111ed and: expressed
ObJectlvesD were - averaged and recorded below. Q%

' Agreea Neitherb'wDisagreeC
- Experimenting with the I
Scientific Method
1: OBjectives were clearly ' ) .o . _
' stated and achieved - . T : .
(questidnsul-S) T : 93.7, 4.5 . 1.8
2. Audlo was clear and easy , ,;;.'. - o
_ fo llow (questlons 4 8). 60.9 20.1 - 19.0 .-
, 3: Study gu1de was clear ‘ ( i .
- (questions 9-11). . 67.0 - -15.5 17.5
4. Visuals were effective _l ] L ‘
- (questions 12<14) . .~ 65.0 7.0 28.0
QS,.~M1n1c0urse was - st1mulat1ng o .ﬁ‘
'(questlon 15) v . 50.0 32.5 - 16.7
6. M1n1course was organlzed AR - ' \
- (question 16). o~ - T75.0 16.7- . 8.3
7. _M1n1course was relevant ' o
‘ (question 17} . . - 50.0 41.7 - 8.3
’ - 8. . Time spent on, m1n1course o . S L
Y iquestlon 18) L 5.00 hours Qrange 3-9 -hrs.)

' Strongly agree and Agree responses were 1nc1uded in
. thelcategory Agree :

Al

- ° waelther is used to. de51gnate ne1ther agree nor
) dlsagree .

:‘ | D1sagree ‘and Strongly dlsagree responses were 1nc1uded
~in - the category Dlsagree

o oYY S .




85,

Neither Disagree .

/ o Coe .
e ‘Metrics, Microscopes. and Cells .-  ';./ - T,
Objectives - o . [17.3 . g

Audié . - T 6s.g. | 9.2 .

Study guide . " 71.0 . C 6.4

Visuals L 1000 6.0 .

[, (J4] -9 N =
. . - L] . .

~ Stimulating . 44.0 52.0 4.0
F Organized Coe iz ] 20000 . 8.0 ‘-
7. Relevant o U ssw |00 140
8. Time .. U_'. R . ‘-6;00 ﬂburg t;qnge 2-19 hré;)i“ o
_PhotosyntﬁeSis anH Respi;éfion - ) L
1. “Objectives ‘ : L esis | 10,7+ 4.0 o
z 2. Audio S . 78.8 i 15.6 . 5.6
3. Study guidé . §1.0]  12.7 6.3 + .
4. Visuals C 798 204 0.0
5. Stimulating 1 " ’sé.b? 440 o:b
6. bfgani;ed 'ﬁﬁ 7 . 92, 8.0 7 0.0
7. Relevant. .71  25.0 © 4.0
8. Time ' v. _v | S 'hburs‘(fénge 2~12‘§fs.3;,v1
,Eéolbgjcal Adapfétions .
’ . SY’Tracheqﬁhytes‘ IR .
. 1. Objectives . 100.0 0.0° - . 0.0
i 2. Audio - s 834 16170 -0.5
3. Study guide 834 - 106 - 60
s 4. Visuals . o ssh 1s.00 7 0.0
,5; Stimulating 95,0 5.0 S 0.0

o~ . L S




o (4 K "
" 'R ; s, ! . ' . T, .. 7' ‘~\ . ‘ 3
' B N LI
s R P Y AR
‘. ! . Agree Nelther Dlsagree f_
Ecolog;cal Adaptatlons 4,W;Jfo ’;;ﬂ

- of Tracheqpﬁytes (contlnued) &ﬁ“w ,&j;;V.x,'.~;"

A PO

. . f6.'JOrganlze » f~.-ﬂ' j S 97 0 ?; &5 0 "*0;0-‘

Tow T T O Jga o -
s T 3glfvan; e :;z;‘ Co . %80.0, Eo 0 " A‘\o 0 |
8. Iiﬁé'f”iij ‘t; }3%'ﬁi ’ ;f 4 OO'hours/(range 2-7 hrs ) ;:;;
“ ‘ -Plant éommunlt%es F1e1d Tr1p f; _ . ' .‘
s “?fgilg ObJectlves\;il ‘ T 6800 21.3 10,7
’ ~ 2. AuF10 ' :.'f'.'v'-f-'J* 61.0.." 30.8 8.2
3, ‘Squdy'guide'"'gf' ‘- L 63.0 ) ~20;0. : 17.0 S
4 V#sualé & Lo e3lo U 30.0 7.0
5._ Splmulatlng o " ;' 'g‘ .75 0 15.0 . 10.0 ,%{ £>'
6. Organlzeds S Cf" - . 70.0 _ 15.0 15.0
..7L' Relevant . e 'QI‘Z‘;', 84.5 10,5 . - 5 3 :
. .8. T1mek f..f R ~’ S 4.30 hours<(range 2 7 5 h£: )

' .
Co : L
: .
- e ' .
:

-!r‘ e N
//-. P ”V'WatéL Pollutlon R : | o ’ o = o
. B " . [ = « - .- o ' . .
’ . . 3 .

8

bbJectlves - , -89.5 - 10.5

- N O

| g Audio .~ . el.0  30.8
" " ,'.;{smdy-guidew‘g';~ - 63.0  20.0 17.

6\\\

Visuals « “ o 7 o7 630 30,0 -7
e Co _

NNV o’ o

3
s

5

6

: Stimulating .~ 71.4 . 21.4° 7.
Organize@ N 85.7 7.1 i 7.
7. Relevant ~ - -~ . 714 % 214 .
'8.: Timeg"'.? :_, 5 ‘ ‘ , 3.§d houré ﬁrénge-2—7.5
T T |
. - gy i




S g7

:‘Agﬁge Neither Disagree

Sewage Treatment Plant
Field Trip ‘

1. Objectives C . .. e8.0 0.0 2.9
. 2. Audio 1 L 87,5 4.6 8.

~ 2

Study guide .. 875 - 5.5 7.0
Visuals sz 1046 6.9

' 3

;

3

&~ w

-

5. Stimulating B ‘ 66:7~‘ 20,0 .13,
. 6. oOrganizedy . ~..100.0 0.0 - . o.

7. Relevant 54,7  20.0.° - 25.

8. Time [ 3.96 hours (1.5-8 hrs.)’
Insects and Ingpcticides
. T ~ X . - ’ .

1. Objectives 86.0 9.2 4.8
2. Audio - . - "Y64.8. - 24,0  11.2

X

Study guide o 79.0 - 21,0 0.0

Visuals L s 77.0  14.0 9.0

L}

Organi - . 87.0 ‘2.0 . 110

P
4

5. Stimulating - ... .50.0 3.0 19.0
6 : |

7. Relevant , ~ sé0  -37.0 7.0
8

( Time : ‘é . o 4.00nh0u;s,(rang§ 1-8 hré;)
Intertidal RegionjFiél& Trip/ K T
1. Objectives = - - 92.1 7.9 +0.0 -
2. Audio .. . 62.3  128.5 L 8.2
3. Study L 902 7.8 2.0
4. . Visuals T \~: : 91.2 4.6 _ 4;2.'
_s. :Stlmulat}ng ™ 80.0 20.0 f\ .Oﬁp‘A




L3

- - . ) . M
. . ) .
4 - . .
. : ‘ 88
. ' oo

f o RO C Agree. - Neitherijnisaggee

Intertidal Region Field -
Trip‘(continueai ‘
6. Organized - ' 93.3 6.7 - 0.0 a

7. Relevant \ 933 6.7 0.0
"8, Time' = | , . 3.96 hours (range 1-7 hrs.).

R ) - L TN v
Symbiosis’ 3 ‘ .> . ' i '
Symblosis™ ) ST )
1. 'Objectives . . 7 100.0 0.0 040
2. Audio < . 63.4 31.00 . 5.6

. Study guide o 90.7 5.6 3.7
. ' (‘ v )
Visuals .(Klﬁf' . 95.9 4.1 2 0.0

N

58.8  35.3 5.9

& ‘w

5. Stimulating

6. organized 82.4  11.8 58,
7. ‘Relevant , . . 62.5 2500 12.5 - )

. ¥ o é.' Tim§. ~ - | e 5.00 hours frangq 1115»hrs.),

ﬂ » -Nutriéioh.;? . S : : :

I%//:‘A" l.‘.dﬁje;iiVesg_' o . 58:9' TN7.4 3.7

| 2. Audio o  ez.2- 30.0. .7 7.8,

_Study guide © . .87.0 . 9.3 3.7
.. Visuals o 79.0  14.4 6.6

T PR S P
. v .

QSufhplating - 438 50.0 6.2
SR AR ) _ | 0 i
| 6. Oxganized j\ ' 87.6 ° . 6.3, . 6.1

- 7. Relevant . 62:5 - 31,3 6.2
8. Time . ©"_ 4.16 hours (range 0.5-10 hrs.)

Y




,; -'..*~' . g \ T .‘ .._ i ,89

. . '. ‘ . C ok ‘ I P . :
. b RS Ty Agree '_Neit#pr Disagree
[ . . ’ ' Q- . P , S ) - ‘ \ . l
' Pnegnancy Tests*and S o - '

T Human Hevﬁﬂlty R oy .
o ' ObJectlves Vo S 90.9_'7 9.1 0 .
f ‘ - 7 .

2. Audio o, S 89,3 335
N ~ o v, IR o .
(g L, LA ’;_ . Study guide - = - 81\§/k 12.1 <.
o &» "\ 4. wisuals | 94,0 6.0

| . als ﬁ ( N

) I O \ : . . . . :
1 - o K. ‘Stimulating - . . 90.9 ©  9.1-

'S o o

e ,*6\,ﬂ0rg§nized-. . "a_;, . Bffs ' 18.2. 0
2 f\\17. Re}eﬁgnt e - . 8L.8 7 182 . . 0.0.
. ) 8. .Time ol 370 h?ufsJ(réngé 0.5-10, hrs.)

s
\ .y

R Animal Fertilization and '.;";iF N N o L.
~““Developmgnt . ' : ' T :

1. Qb)d%tlvesi. " v 95,0 . 5.0 0
. pudio, 7200 . 25.0 . 3.
5,

N

O-\VO O

2
3. Study guide ' . 86,7 *+ 8.3
4. Visuals R T WS 8.7 13.3.
.fé: .Stgkulating ( 2 _  © 58.0 . 32;0 . 10.0
6:\(brgaﬁﬁzed“'w ; o 85.0  10.0 “%}%:b
- 7 .Reievant c 4'- 79 .0 16.0° o 5.0
B T T1me o o  " q, 12 hours (rahge 2 8 hrs )

Y

-

,ﬁ, Efﬁect of Drugs on. dh , : o
L Fr@gs“Heart - e’ o . . ~ ‘

-,1. ObJéCtlves | . 90,0 . -10.0 0.0

" .2, Audio ¢ | 74.0° . 24.0° 2.0
e ‘5,'- ' : : ’ . ’ : K . | ) . !
3. Study guide . “ . 86,7  13.3 0.0
4. Vispals o 90.0'  10.0 0.0
[ {h 7 . b ) B % . s S Lo
@ ' b K ! .
e \




< , | )
s %0
- .
L Agree -Disagree
Effect‘bf'brugs on the \ ,
Frog's Heart (continued)
5. Stimulating 0 70.0. 7 20.0 10.0
6. Organized ©90.0 10.0 l\—o.o
7. Relevant . . 7 »To.0 20,0 ~~10.0 .
8. Time L 5€00 hours (range 3-8 hrs.) .
e | |
C Controlling Infections ) , S ke
" ' | | o Vo :
_ ~ 1. Objectives . L0 95.5 - 4.8 0.
2. Audio 3 .\ 72.8 ,zg;z 1.0 ‘
3."Study guide o 89.3 5.0 5.5
4. Visuals ; . 88.0 7.0 2.0
5. Stimulating - 77.0 23.0 0.0
6. Organized B 93,0 5.0 2.0
o ¢
. 7. Relevant ‘ - 82,0  18.0 0.0
—~ ' 8. Time . ‘ ~ 3.80 hours (ragge 1.5-6 hrs.)
J\ ‘ .- : .
. N, . _
'_‘a .
e
A , '\
» ~ u‘:
.
/\'& ‘ , |
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COURSE EVALUATION
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_SA

o

Dear Student, Y S

v
'~

Please complete the follow1ng pvaluatlon of - the

ldboratory #&xercises.

The laboratory ex

Cises &re a.

preliminary; version and ‘further modification requires

your input.,

.Wwe ar
write/your name on the questjonnaireu
approprigte answer for each question.

A, .

= strongly agree : , ‘D =
A =j,agree Sp =
N =

neither agree nor dlsagree

\

1. The objectives of each laboratory
‘ exercisg\were'clearlybstatedu

2. The materials- presented-were
related to the obJectlves.

3.‘ I feel that the obJectlves for. each

laboratory exercise were reached. .,

4. The 1nstruct10ns for . eaah exercise
‘were clearxand easy to follow
o ¥
5. The laboratory exerc1ses were
.  effective and |fontributéd-td my
- understanding {bf the subJect ) -

6. The amount of work requlred in
lab 3hs'A--too little; -
'---apngopralte, C-—too mu'chP

7. -Overall evaluation of the lab
.exercises: A--excellent; B--good,
._C--average, D--below av rage;

E--poor., .

"8. I found thellgbs‘stimulafgng.
9. The laﬁs were organized. - »

10.. The labs we;é relevant;to‘mxa,
interests.

R X1}

Please read each .item éarefully and choose
the answer that comes closest to your feellngs
interested. in your honest evaluation, 'do not

Circle the .

Slnce_

disagree
strongly dlsagree

v
S\ A N D SD

A N D 8D

SA/A N D SD

S\ A N D SD

/

S\ AN D SD

/.SA AsN D SD

' SA
SA LAY D sp’
S\ ‘A N D/SD
A B C
o
§ ! &
A* B C D E



B . . “ \ 93 3
, 11. I would prefe; to do the 1lab
7 " exercises during a scheduled

&

3-hr. lab period rather than"

. 1ndependent1y . SA\ AN D SD
- ‘}.' . ’ ‘ > ,‘
T . . . S !

o . Instructlons to Spr1ng 1977 students - Below is *

v a 115t of laboratory exercises you complefed during this
- sem ster To the left of each.minicourse place a 1 in
- . fron the minicourse you like best, 2 = second best;

etc; w1th 14 as the laboratory exercise you like least

(S : . .

Instructions to Fall 1977 students: Below is a
- jllst of minicourses you completed dur1ng this semester. \
F To’ the left of each minicourse place a 1 'in. frogt of the = ;x(
minicourse_you like best; -2 = second;best etc; -with 16 ' .
as the minicourse you like least. - - ¢ )

. -d& o Water Pollutlon
o . -,
* . Sewage Treatment Plant (Field Tr1p)
X ‘: . a Insect ‘Behavior and Insect1c1des

- \ . .
Intert1da1 ‘Region (F1e1d Tr1p) , ' {_ '
Symblosls |
</ S . Nutrition®

¥

.Animal Fertilization and Development. . ; - ¥

A ' Pregnancy Tests. and Human Heredit_y2 A )

Effect'of‘Drugs on the Frog's Heart B $

. ‘ ' R : . ’ ‘

5o .k 1 Experimenting with the Scientific’ Method -« s

A I - ,

1Formerly Havvei;lhg the‘§3a.- Minicourse was
T

expanded to include mo general - tritionwgnformationm
) . N . . ' (‘r

zForTfrly done as.two separate labdratory exercises. ’
) .. ‘: v .« -- \J . v,_’

o A4S g S




LR . . V—‘ I—\\* » A
o N / .
IO V( ) , ! 6 1 3
. . : | !
- d L‘n“‘_ e » N v
: L '\ . 94~
- Photosynthesis and Resplratlon1 o
e e Ec°10g1ca1 Adaptatlons of Tracheophytesz'
[ Lo . ‘ ~
R ) Controlimng Infectlons *
Ty Oakland Museum (Fleld Trlp) ;
) " ﬁlant Communlty (F1e1d Trlp)3
v hd y‘- . .
Metrlcs, Mlcroscopes and Cells3 ’
N 3. » What d1d You like best about yOur fa\\?ite’lab? . .
. \\ Y N N !
14, What d1d You dlslike about your least: favorlte lab?’
. . . . 4 % ~ 3 P ,
. . ) . . 2 T
N . . » .. . o ! ) ) e - }
, ' ( » ¢ o T . ‘ L : )
| Formerly Prlmary Productivity. Minicourse ‘
eXpanded/to 1nC1%de*eXper1ments dealing with resp1rataon.
. S 2Foelnerly Pollinatiom. M1n1course expanded to
.include gen€ral 1nformatlon on plants and have more ° |
-"hands on. v S z -y
_ // . )
These é&erczses weTe not used dur1ng preV10uS
semeSters \;'/ . . J
. : //& — ’ - * L . ! -
. - ’ . // . . R o
: f : g
. ) A / . a “ - v
/ N
N X ) ) . . v n' . o B
r . : "o ¢ AR
. | ; .
. ] t ,
AL . ) ’
N ' /} - . P2 ‘ . S )
2 \ ) Rt p
» { . = . o omes,
- . v B z C
N 1’,‘
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- APPéNDIX 11 A

SUMMARY OF STUDEN'{‘ EVALUATIO

’

e

f

f_’ -
5 éPRING 1977

HJ

£
;

/‘E

3~

N oF BIOLOGY 4L

i

-

L

n. percentages.

A

r.

‘./'t./’




¢ :
: 'i , . ' A . Agreea Neither? Disagree® .
.. 1. Objectives of each labora-‘,‘ . -
. tory exercise clearly . ' : / .
_ stated : ' "' 90.00 - 5,0 5.0
2. Materials presented related : . o ;_
: to the ObJeCt1V354 . ~90.0 10.0 0.0
’ /\ ' - .3. Objectives for each’ labora- ., . v
o i tory exercise. reached 61.0 2970 . 10.0
9@5‘ - | 4. Instructlons for each ' ' )
S .. exercise clear and .easy " o ) .
. R to follow. o . 86.0 5.0 9.0
M B » - , . . R
- The laboratory exercises S . oy
_ were effective and con- ' ~ ’
” S .~ tributed to understandlng . ’ '
' g : subject. . 9.0 . 10.0 .. 0.0
> ) 6. Amount of work ‘required - T v ®
PR T ,in lab: A--too 11tt1e, ‘ -
, o --approprlate, ﬁ (A) " 4 (B) , (C)
Q;/j' C--too much. Lo 35.0  60.0 5.0
7\f' 7. Overall evaluation of 1ab |
- '\k\" . " exercises:’ A--excellent; -
o ~_.-~ B--good; C--average; (A § B) () (D & E)
R D--below average; E-- oor. 76.0 14.0 - 10.0:
PP B i S o . ‘
T 8. Found\gabs stlmulatlng . 66.0 24.0 10.0
9. Labs were organlzed. - 90.0 ﬂ) 10.0 . 0.%{,
' 10. Labs relevant go my o v . \2
interests. //x ; - 42.0 48.0 10.0 ™
" ‘ . . N - - . v o [
. Strongly agree and Agree responses were 1nc1uded in
S ‘the category Agree. _ '
l ' bNe1ther is used to de51gnate ne1ther agree nor
disagree. , . :
[ - < o Dlsagree and Strongly dlsagree responses were included
¢ in the category Disagree. P )
96
- . N g ‘j;'.
. ' 5 o
\)4 ‘ . o ,\'\ \ . . - 1,}‘\’)




®

97

Agree Neither Disagree

11, If properly written, lab
- exercises could be done

without instructor. . 40.0 25.0 35.

12.. Would 11ke to be able .to

f€do the lab exercises any-
time during the week.
rather than during °a

I scheduled 1ab period.’ 10.0  20.0 70.

13. Comments. _ ~ None received.

\

0

0.,

: The/follow1ng laboratgry exerc1ses are listed in. - -

N
rdet of preference shown by
977) N = 2T. |

1. Intertidal Region,(Field‘Trip)

2. Effects of Drugs on the Frog's Heart

3. Human Heredity _ T
4. 'Pqegnanty Tests
5. Water Pollution =~ T

6. Controlling Infections
7. Pellination Relationships
8.j Primary Productivity
9. Haryes;ing.the‘Sea
Symbiosis -
Lll. LAhimal Fertilization and Development
12. Experimenting withdthe»Scientific Method
13. Sewage Treatment Plant (Field Trip)

14.1‘Inseet“Behavior_and Insecticides .

- 1i¢

onventional students (Sprlng



-
*

. 98
135-_Wp5£ did yonviike Best about_yonr farorite'iab?
| B 1ntertida1'Region s T o !
; "Dea11ng with the sub;ect rlght’ﬁhere 1t 11ves. ,;_{

.~

(5 students) : o
,"Interest1ng" : a :

~ "Contemporary" " - N .

. "Liked being out51de" (2 students)
£ “Being outside -and independent . .

S Effeet of'Drugs-on the Frog's Heart ' S o

. ' . ‘"Worklng W1th ‘the frog itself"
' ‘"« "Dissection . . . more adventure than sl1des"f
; “"Dissection- and watch1ng the body parts" (2 students)

-
-

Human Heredlty ' ';

Ve

- o
"'Short and 1nterest1ng « oW L -
"Like. . . ..to £1nd out about ourselves" .

\ ' Pregnancy TestS‘}

"Interestlng"uf a ' AT o !

Water Pollutlon

.t

. "Gett1ng the water"

Pollination’

"Colorful" - P

Scientific Method - T .

"It worked'" - . R
: M -

-

14.‘ What did you d1511ke about your 1east favorite lab? S

Insect Behav1or and Insect1c1des

"I don't 11ke bugs"‘ - .
g " "Too much microscope" S
- "My flies died" . -
"Boring and did ot work" . ‘.

-



Sewage Treatment Plant

" ;v. dirty and ". . . smelled"
”borlng" (7 students) ’
"I missed the lab"

. Scientific Method

- $e, . n N
"Too- simple”
""Too obvidus"
"Don t 1iKe frogs or snalls"

Anlmal-Fertlllzatlons and Develquent

"IFmigsed thé léb"-

Effeé;;éf‘DTﬁgs on the Frog's Hgart'fjuv

-

,"ﬁis;gctidnvt(z studeﬁts)

Intertidal Region

ﬁDoesn't'inﬁerest me"'

g



"APPENDIX II-B

T SUMMARY OF STUDENT EVALUATION OF BIOLOGY 4L
- FALL 1977 . | .

N'= 31. . All data expressed in percentages.

-

100 \

11




b“’

A ' Agreeg Neither Disagree .\;
1. Objectives of each labora- B /’?
~ tory exerC1se clearly , A o
stated. . 96.0 4.0 ;0.0
2. Materials presented CLr J S f :
- ...related to the obJectlves 109u0 0.0~ { 0.0
o 7 , . ¥ ¢
. 3._.Ob3ect1ve5,for each labor- y i .
atory exercise reached. 80.0 . 13.0 r 7?0”4
‘4. Instructions for each _ j ®
- exercise clear and easy _ ‘ [
to follow. : N _80.0 17.0 { 3.0
5. The 1aborat0ry-exércise‘ g s
.were effective and con- 7 S ' é?
tributed to understandlng o
~ subject. 84.0 . 13.0 3.0
6. :Amount of work requ1red in e
) lab: ~ A--too littley _ S
I' B--appropriate; o A ¥ (O
l, C--too much. ' 6.0 58.0 35.0
7. . Overall evaluation of laH.' ' -Lu'v” i :
*, - exercises: A--excellent; . ' .
i B--good; C--average; - (A & B) (C) (D & E)
, * D--below average; E--poor. 90.0 . 7.0 3.0
8. Found labs #Qimulating; ,'; 70,0 30.0 TO.b,
p9. ‘Labs were organized - . 87;0. ©10.0. ~3:d
10. Labs relevant to my’ . : A, .
. interests. oA 77.0 13.0 - 10.0

Strongly agree and Agree responses were 1nc1uded in
the category Agree . : . .

[}
N .

Dlsagree and Strongly dlsagree responses were 1nc1uded
. in the category Dlsagree.

101 - NI

R ¥

. 'bNelther is used to. deslgnate nelther agree NOT - . it
dlsagre 7 : o



| - / T o - 102

¢ : N

. Agree  Neither Disagree

11. I would prefer to do the . - c

' lab exercises during a L A
. 3-hr. lab period rather - S
. than independently. . 39.0 - -16.0 45.0 .

'1'12.2 Comments:

. The Conventlonal students d1d not respond ‘to this.
' qhesé%on The duto-tutorial students responded with- their
: feelings about the course as a whole rather than nbspondlng
to the 1aboratof§ only. .

©, "Very good- OVerall eicellent lectures, 1earn d a

lot in d15cussr°ns : . .
- r

f . | "I rea11y enJoyed the class and the d1fferent things

I 1earned " ] ,

a

) oo 4y ""WRry good Semester, ?xcellent course." - i
e S \ : AN Pl
. R

| uLeetufe pﬁVer bor?dﬁ-ﬁi'
g N Y
. ’né "Great courséL enjOyedrevery mbment.y '
N C S "I'like the ciass Very muéh_"« , I B TR

o o "I had a good time noo o i’
g

5 ;
T ' "Overall labs ‘were benef1C1a1 to understand1l

mater1a1 "-’J »,- : ; s
"I enjoyed lab, if it were not’ for thls type‘of
Blology class, I don't think I would haVe managed " f ; o

e

g
"This Blology course was. extremelx stimulati Pé "
.
. ‘| j
o | , - |
"The follOW1ng minicCourses ire listed in order o

5eference~shown by auto- tutorial’ students (Fall 1977?
' J

£

2. Plant Communlty (Fleld Trip) . ‘,
X »]‘

Pregnancy Tests and Human Heredity

) , . 7
I . : .o o !
. N -

-
(&)

,;lrmmlntprtlgal Reglon (Fleld Trlp) d.’ ; S ——



l ‘ ‘ . N o .'. - R K 103
Tl 1 | : ¢t .
_ 4. Oakland MUqum (Fle d Trlp) , v
T -‘< «o5% . Effects of Drugs on the Frog s Heart)

b 6. Water qulutlon

7. Animal Fertilization and Development®

Cbntr,olling“In’\féct.ions* . - )} o =
s .ygf_ Nutritian S e ;ix}tf-_ f"
’ .\10' Photosynthesis and Sesplratlon ? -_Ilﬂ, .
';“ . ! 11. @ymb1051s B S -
12. VInsect Behav1or and Insectrc1dee T ;?A

13, 'Experlmentlﬂg with the: Sc1ent1f1c Method fa

14, deage Treatment Plant (Bleld Trip) -
. . (I ) . ) .* A—‘WL
15. Metrics, Microscopes_and Cells
. 16. Ecologieal'Adaptatiéns”of Tracheophytes :
’ . i ‘ .. '

13. What did yeu 1ike best about your favorite lab?_ _ —

- "In general labs interesting and enjoyaﬁle;" - ;
. "Field trips . . .. to understand better." : T
"D1dn't d1511ke any " (2 studehts)

Intert1da1 Field Trrg} S .

"Easy to.understand and follow through ",

"Nature, diversity; interesting; more fun than la

"Being outdoors; ’1ntereSt1ng--good opportunity to
do - somethlng otherw1se might not have known '

“ ‘about.
"Creatures 1nterest1ng, natural; looklng fqr th1ngs "
San Pedro Creek . | . i
L "H1k1ng, walking, 1earn1ng about eucalyptus free
: 1nvest1gat1ng "o S
| o L

,, e e PR A g Py R ST e e e ey :‘}'"" '\a

Y

" *TwQ minicourses tied for number seven,
‘ ST :

1




» ) : o 4
. € {
N Pregnancy T sts ”

-- ' . “"FL‘ln "

; ' -Oakland Museum . | hhh‘

< "Interestlng, I know about 1t°i' RS o

* Effect of Drugs on ’Lg\fzgglg;ﬂggzg . ; - ;.-.

' ,l . K . . [ . t
o - "Working with and. Obrz{vlng 11V1ng system . A
. ' "Seeing how heart voyKs v I . o
"Dlssectlon \ j . R

~ '-J

Water Pollutlon

» / )
"Pertlnent - )

Animal Fertlllzatlon ahd Develo ment

"Interestlng

" N
7/ A 4

. . . N _)
Controll;ng Infg;thg;V o SR

"Antibiotics." R
. - _‘_.'~.~-. . ) ‘

| v secticii
| ‘Insect Behavior and pgleclicides

"Ecologically intejestﬁng; CAL.m - _— . e

Expefimenting'with ghg\ggigggiﬁig;ygzhgg

g

'~"0bserv1ng, using shailg,:

Sewage Treatment Plant (Fleld Trlp)

- ‘ I g : R
: "Well done.". .- Fos o
o : ‘ LY o . ; L \ » o . ,
. 14, What_dld you dlSllke #Ost abdut your. 1east favorlte.
' "lab?. . A
: ' - . ) S
Metrics, Microséopes\ﬁ2g~£§ll§

v y : ”Metr1CS not coverye¢d Wﬁll enough "

. ‘ "Important but boriﬂg o
" "Looking at cells,” b
""Hate measuring." '

>
1

_""Doing metrics. "; R
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- ' Sewage‘Treatment Plant Co B ¥
; . \ . - "Smell' (4 students) S ',Q*' .
§ o "Iﬁrelevant to my 1nterests. R -
T EXperlmentlng w1th the Sc1ent1f1c/Method
¢ B LY . '_./
_ "To much to do and not. enough tlme o I _-1 o
Y "Snail wouldn'¥ do what .it was supposed tq." ’
e "Heavy load for first lab.". : S ‘
e - "Slow, not too exciting." S : —
’ "Nothlng to‘use, not qnterestlng " '\1; ‘
N t .
\ Photosynthe51s and Resplratlon .
v "Too repetltlpus dragged on too long
- - ‘ - ' . ] . .-‘ N - .
s Nutr1t10n T . cot R B
" o "Toekﬁ%nynlittle things to de."\'f | g
o : Controliing Infections e o *
el _ " "Boring.'"_

 Animdl ?ertiiizétion,and Development

4

"Too many variations on outcome. L“ ’
"Too long for results." ‘

) : ' Effect of Drugs.on the Frog s Heart
| '"K1111ng" (3 students)

'Pregnancx Tests

-~ ""Boring and dragged on.'"
"Injecting the frog."
[ "Boring and unorganized."

-~
e
’
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o MINICOURSES USED IN "MAN, IN A BIOLOGICAL WORLD! o -
| * LABORATORY DURING,THE FALL 1977 S$EMESTER - -+ =
‘ -"'. . ' . A’ : . ’ B . <9 < o S ’ " . . ' v I‘ . _‘h - ; - ‘
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<
. ’ It . . 410'.7
v ) /
1.L>Experimenting with the.Scientific Method 'fu S /.
2 MetTics, M1croscppes and Cells1 J . ’
3 Photosypthe51srand RéKSplratlon2 i,&’ ." |
'4" Ecolog1caI>Adaptat10ns of Tracheéphy"tes_3 ) : '/"
5 IPlant Commpnlty F1e1d Tr1p ' \ . : AR
6. Water Pollut10n4 E P o __:p (l
- f: - Sewage Treat@ent&PlantlField Trip ‘ ) .i‘
8? Insect Behaviof'and Insecticides4“ |
1"9.* Int,e\lzt"ida‘i'Region field ‘Tr‘ip", "
10. Symbio s\ ;- o s ’ <
,II. Nutr1t1an5 - ' ) P Lo L, 2 |
12. 'Pregnancy Tests and Human\Heredlv?\\ | = )
© 13, Animal Fertlllzatlon and Developm nt
14, .Effects of Drugs,on the Frog's Heart /
15} Controlling Iﬁ?ections{ | f;h.:p.‘ : _ | o
}.6" oakland Museurn Fie'J:d Tript N
"
}These exercises were not used‘durlng prev1ous;
semester. " | o
2Formerly Pr1mary Product1v1ty Minicourse expanded S

to include experiments -dealing with fesplratlon )
3Formerly Pollination. Minicourse expanded to 1nc1ude
general. information on plants and have more~"hands -on.'"

4Computer 51mu1at10n was added for the Fall 1977

semester.nww_w.fM- e o e e

5Formerly Harvesting the Sea M1n1course was expanded
[t include more general 1nformat10n on nutrgxlon :
[

6Formerly done as two separate 1aboratory exerc13es

d-

i\

. ~ . D R . ;~

. o L 20 - o A

Lo L. R - . : - . . : ‘ ‘.53"‘ . ).
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STUDENTS' FINAL GRADES SPRING 1975
B " ' 'THROUGH FALL 1977. |
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- Table 6. Final grades of students in "Man in a Blologlcal
\ . ' World" Spring 1975 through Fall 1977. '

"~ Number Number of Students Receiving Percént'

Semester . of W

Students A - B 9" D F °
\ " Spring 197; 72 15 26 s 15 1 12.8
”JFall 1975 53 . 9 13 25 6 <o 23.6
Spring 1976  '25 s 8 10 2 . 0. 32.4
Fall 1976 | T 25 2 JRERE 4 0 32.4
'Spring.197; 28 9 6 7 4 1, 32.5
Fall 1977 . 43 16 5 9 ‘Alﬁ ‘6 2 | 5.0

‘ |
> \ h
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