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- - In order to help college students in their transition
to college level work ia biology amnd to increase their acthievements
_ip that_field, a special reading and study skills adjunct course ®as
organized. The course fscused on thz methcds and materials of -Xhe
introductory ccurse for biolcgy majors and attempted to build the
students' skill fourdations for later tramsfer to independent science
reading. Students atterded the course on a voluntary, no-credit basis
three times a week for eight weeks. A prelimipary study of the - -
effectiveness of the course condactad daring the 1974-75 acadeaic
year irndicated sigaificant achievements by the adjunct class. A
subsequent study in the fall guarter ocf_1975 indicated that courses )
which integrate the teaching of rcading and study strategies with . - ——-—
content aaterial may be effective in increasing freshaarn achievement.
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- INTIEGRATING READING AND STIUDY SKILLS INTO COLLEGE BIOLOGY - '

_ Barbara Toxlinson . Michael Tomlinson .~
- University ofCzlifornia at Riverside - Riverside, California

- -

r
- - . we

R —_ - Ta - 3

Studeats entering into the study of bfological science at the college .- . -

. hd ? -
level need to develop skills in the special techniques of reading and study- ~ = = /

« P

*

" ing sclence material to mezke the best use of their ‘aciddemic potentials. . I

Many students who encounter the regorous deémands of introductory coursas , S e
§ by ‘ u :
% >
in biology and chexnistry find thezselves struggliang and disagpointed in

their first quarter of college work. Tk order to smooth theix trxansition ’ .

to college level work in biology, and to increéase their achievements in

:?;?"-

Kote: Spzcial thanks must go to several faculty and staff membexrs of the -
" University of Califormia at Riverside: to Dr. Harry Singer, Proifessor of

Education, whose course “Reading in the Content Areas" gave me both the

background and the icpetus for this project and paper; to Dr. Robert Gill .
_and the Coz=zittee for Teachinz Excelleace, for providing me with Exant

througn which the project was developed; to Drs. Gregory K. Snyder, Rogexr

Farley and Carl Bovell for their cooperation; and to Charles Huszar, Seniox .
Statistician, Departzent of Statistics, for his kind review of my statis-
tical procedures. - .
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that 'field, a spec;a-“feadzng and $tudy- adv:mct course wWas Qrgam.zed around

-th“:
-
-
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19 tuSss 2nd fevt of Biology 44, the introdu t:tory course for' bzology

l’-'aJOIS-"I'ne 'cam:se, focusu;d-‘on the methods and ::a::crz.a1s of- such presenta—

-

tions, atte=pted to build in t}ie student a foundat}on of skills for later

- =
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trensfer to independent science reading.
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Analysis znd s{:bse.quent t=achiog 62 the skills needed to read, fmd'o -

st:a 2d and leara the text and lecture ..atenal for Bioldgy &A™ va§ based on

.D- --‘

suggestions glezned froa Adaxs (1970), Dech;ant "(1973), Eanf (1971), Herber

(2975), Joffeg (1970), Manzo (1959), aad Maxwell (1970). Ihe adju'nct class

was thea des:.nn=d ‘to teach these skzlls in con;unctzon with théir actual |

- « >

‘occirance in the teft ass:.gﬂ..:'.ent:s,,wlth attention to such skills as survey—--f

x
- "sc

ing 2nd constructiag an overview map, anaiyzing text paterial for compre-
E-4

bl -

evalogzing vocabulary through context and systematic study, anal-

L

hensioa, @
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- o

Latin roots, establ,.shzng understa,.dzng ofdiagrans and

-

ysis of Greek and I

x

‘grap‘r§;'4:§nd developing skills of ’seff—qhest:.on;ng at the 13.3:3_ra1, mter—

-

prative and integrative levels. Study skills such as concentration and ]

- » 3 - - - - g} - - 5
resenbering techniques and- effective test-taking strategies were -taught

ruch as suggested by Raygor and ¥Herk (1970), Voeks (1970), a’xd’Hillman and |

Pauk (1969).
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A second very idpertant component of the course was the lecture review.

-

'Ihe adjuact c1

-

-~
-

cs instructor attended all b:.olog‘,' class lectures, them ~

4

provi ded the ,adJu'lc:: class w:.t'h ‘a series of questions based on these lec-

-

*

-

tures during -the “initisl st:agas of the adjunct cla’sa.

xransfer to 1nde-‘

-~

pendent work and mdeae')den!: question-making was atteapted throuah the

teaching of note-—takrto skills and through 1ntegrat10'1 of prev:.ously learn—~

ed self-questioning

[ 4

skills.

In 2 volunthry tlass it is of supreme import-

'

hd .
ance to maintain student interest, and the review questioning procedures

.2
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cont"ﬁmted oreatly is end by ;:rowdz.ng an obpvious lixk between con~
» - -
tent class and st-;x!; strategies. . - - o i
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. . Iostructofs of the reading‘and stz;dj' adjunct course included both a

+ reading saeé:.a“zst 20d gia an advanced underzraduate or graduate student -

_ia biology. Students were therefore assured of an approach vased on re-

-
- - -  oes

search Znd good practice in college readmv and study skills, and an accur-.

. ate analyéis of text anﬂ lecture inforomation., Close contaet with ‘the ‘bio- - -
logy professor and atterdance at the biology class by the adjunct class’~ -

student instructor kept the experimental class discussion linked to current
topics. S&edents artesded the coursa on a voluntary, mon-credit basis. T
- . .. ‘:. - . .
- . . ’ L A T
* Classes net thres tizes per week for eight weeks, Usually the first part °

A - - i
of each s.egs“ion was_devoted to developzent of reading and study techniques,

-

while the latter pa“' was focused on practice of self-questz.om.ng tech-

% - H -
-

> niques, 2s a2 group or in triads. Students attending 507 or more of the .

- = -

,sasszo:zs were analyzed as part of the ad_-;xmct o:Lass group. Students who -

who dropped cut of t the adJunct class (appro*-cmately 15—207 ) were not inZ

. . » ., g, T
-

_-citded in the ana’]_.;vsz.s. . : - . -

- F oy - . T
.

-
”
-"'-\4,

Prelininary Study.

- - 4 b -

A pr.;liy.f».inary study of the effectiveness of Sucza,_a’t course integrating
~ s - - oA . T . .
reading and sfudy skills with college biology took place during the 1974-5

-

. . B
acadenic year. Of the thirty students who enrolled for the adjunct class-

- s

) 1574 PR . nt
in the Fall quartezt', 18 attended. .a majority of the sessions. These students

P > - e -
were found to have increased their average from Seven points below that of
—_— - o - - -

the total class on the first mid-termm (which was given immediately after
en'rqllment in the adjunct class), to slightly above the class average.
Students were found to be at class average at the end of the subsequent

course in fthe biolozy series. More adjunct students "parsisteg” to com-

plete the second quarter of freshman biology; the drop-out rates‘were 57, -

- - - =
2 4 .o S :
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arnd 317 for ths to groups. However, in this preliminary studyj:hese y
» . B - - - - - 3 . - 5 / ‘,‘ » -
whewcre

- - .

v - 4 } - . * R - _ha : L -
. studeats wers 211 voluateers, cozpared to a group which _giosq,no't:, to vol-

*

unteer. Any analysis (which indicated that the differences were signi- - _
. - - . .

. N ficaxt), cust be biased -to an unkaown degree by such factors as motivation.
Mathod. i - .o e

~ - -

Wnen the adjunct class was offered to the students of Biology 4A in

the Fall quarter of 1975, 120.students chose to enroll in the course. Since
. the staff of the Learning and Study Skills ceqt.ef was unable to accomodate

-~

the entire group, ths students were divided ifito separate sections accord-

- -
‘- -

ing to tima schedules. - »St:udent_s could usually attend one of sixk sections,

-
- o o *

- 'Scheduies were reviewed to determine whether a particular course in another’

. science area was "influencing”, the schedules and introducing a bias.- Such
) < d

e

- . ) i

- a course was not found, Three sections were then chosen, the students who -

were thereby excluded becoming the control studgnts;' il}q!:h;:groups were
"% - = - ] * P " »

we @ ; -

«
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- - therdfore equa?,w'y_ol’up!:%ers', equally motivated to improve their skills

1 e - 4

. - - . acabel CT e Y
C— in the adjunct class, but the Zroup was ‘prevented from doing So by the.
. -7 z - - . A -
* . . £ R - _ '
» . . . x -t "
- linit on mumber of sessions offered. To verify whether the groups were" %,

. e L T et e .
actually equal in 2bility, their verbal zad math Scholastic Aptitude Test
- - - -4 £

- P - ® - - . - ot - ..
_+ - scores were comparad, The results of this cfoa,n’p&r:.;gn, appearing or Table -

- . ~

1, indicate that ‘the group§ did not differ statistically on-these measutes,

- -althouzh the control group had slightly higher scores (Verbal: t=.591., df=

LS

98 , p= n.s.; Hath: t= .758 , df= 98 , p= n.s.). _ -
- . ' . | TABIE X - .
. Scholastic Aptitudé Test Scores . - ' . ° ~*°
] VEREAL - - MATH -
. N . lMean SD N Mean - .SD -,
- - -, U ..
Adjunct 56 492,59  89.78 . 56  °534.43 * 83.19 ,
l Non-ndjunct 44 506,04  98.38 = 46 548,55 99,10 . ;
L . . i . 4 i v .- E




Results - . - . -

i Students in the adjunct class totaled 59, while 45 s'.:uﬂants_were in_the

control group. . Scores of the iwp groups on the courss m.d-ter" were sub-

3o e - - 3 - - .
z " - - - N ‘ - - » -
jected to -analysis of varieance to deternine the effectiveness of the reading

4

and stuedy adjunct class. Students enrolled in the adjunct course received

significently higher scores on the nidterm than the control group (F= 11.82,

déf= 1, 10z, p=<.003). ' ] .
, ) . TeBIEIT -

T Maans*én&-szandazd Daviations on Mid-term ExaSinations
-5eparaged by Grovp . e e

- R - v )
: .o kS . Mean SD
Adjunct ‘ 59 43,95 9.12
-Nc;n-adj'uact - 45 . 36.69 ﬁ 12.42
¢
o T TASLE II3 ' h
- Ana"ys:.s of var z‘.a? ce on Mid-tern Scores - .
. - Sepatated by-Group. ;
s{:;rce 0% Variation ss’ i "~ ¢ };s F p A .
Betieen, - : " 1345.66 1 1345.66 © 11.82  £.005
withia - . 1_i612.50 R ‘ 113.85 . . _

-
- L4 -

.~ Evidence from this study indicates that such courses ywhich-attenpt
r - s - . L S l -

- “to integrat::; the; tezching of 'readzng 2nd study strategies with content

area.méteri'al)may be 'effectzve 1n-3.ncrea,51ng freshman achieveoent, Fur-
= ‘s : . s e
ther evidence will be obtained:to detemine if these achievenent gains
- ¥ [ ¥, - ‘

s - . - . ,

persist; transfer to other classes; or encourage studedts to continue

- P - . . .

- - . - ‘ %o, . . .o e * .
in the biology sequence, At this’ point if is. impossible to tell how
- - Y Rk t -

" Py

-any ind:b{iéual strafegy may have affected the overall results. It may ’
s K s esu;

- ’ . - ‘ T e

.
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. 5 . - oL .
v

‘e




be that ski lls vhich are not intemah.zed by the scydent when taug'ht in

S '
-

» ~

the setting of the traditional multi-disciplinery study skillis workshop .

ra2y be mors readily imcorporated when thoroughly practiced as part of am

. i.ntegrated adjuact class. Students enrolled in the course did, hcwever,

<

e

the tex{; self-—quest:ioning, and the subject-matter area vocabulary devel-
opment. In any case, the program will be less effective if the students

do not becone efficient, active, 1r.depe1dent studiers after experiencing

the adjunct class.

— E— _‘,1 o

<~ Any-2nalysis of t‘za effects of an adjunct course cannot be completely
generalizable to other pOpula‘tions , even those at colleges and universities

siniiar to the um.ve"sxty of California at Riverside. This limitation in

-

general:.za‘b:. 1ity occurs because, as in nany experments with "curn.cul

we r:'_ay be testing a specific set of curricular materials and activities

s B -

~~—— —zather{hen-a-concept. If the adjunct class instructors do not develop

rappo rt with the students, 1f the sh.lls are presented less definitively -
= _ o 2 .

=z -

oxr are ' not readily rncoraorated into student study strateg:l.es, effect:.ve-

ness say bz reduced. If the relationship bet'geen bloeogy prqfessor and -

adjeact class instructors fails to supply the infdmation needed for -

3 -

close limks bgtween the two classes, such a program may fail to :mfluence

-
. -

student ach:.evep.ent. however, if tnese criteria can be met, perhaps we

"are truly-testing the ‘concept of content area reading instruction at the ’

college level. -
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