
Knowledge Acquisition 

Abstract 
Assessment of'studetrt perjortnatrce lchunge it1 utr- 

derstandingl in art introductory plurzt sciet~ce course was 
measured in terms o f  grade level. declared ntajor, and 
diflerence betweerr pre- arrd posrresr score. Tire e#ecr 01' 
pretesting on posttest performance was examined. 

The average grotvth itz rtrrderstar~dit~g o f  plant 
growth and development concrpts drtrir~g tire setnester 
was 34.5 percent. Pretesting did 110t ir~fluettce the post- 
test scores. which indicated that the research desigt~ was 
an rrtrbiased measure oj'growth it1 u~lderstut~ditrg. Fresh- 
men. sophomore. junior. and senior srudetzrs enrolled itr 
the Introductory Plar~r Scierrces Course did not perfirm 
sigrri$cantly diflerent as measured by posttest scores. 
Student perjbrmarrce was rtor qflected by major it1 the 
College oj'Agriculture. 

Introduction 
Teachers have historically been concerned with their 

effectiveness in changing student behavior (4). Questions 
are often asked as to the effect of teaching environment, 
student background, and student purpose upon the rela- 
tive degree of change which might be expected to occur 
in a classroom (1, 2). These concerns are very realistic in 
terms of introductory courses at large colleges and uni- 
versities. At such institutions, it is common to have one 
hundred or more students enrolled in a single lecture sec- 
tion. The students might range from entering freshmen 
to upper classmen and from those majoring in the sub- 
ject matter area to those who are only mildly interested or 
worse yet, those who could not schedule another class. 

Teachers who have not taught large sections often 
experience considerable apprehension when required to 
assume such a responsibility. The apprehension grows 
out of a concern for what the students are gaining from 
the lecture (3). The reduction in the interpersonal con- 
tacts between the teacher and students undoubtedly con- 
tributes to this apprehension. Instructors who teach 
smaller classes with a less diverse group of students can 
seek and receive more student feedback. Such feedback 

In Plant Science 
P. R. Zurbrick, A. K. Dobrenz 

and F. G. McCormick 

provides direction as to student concerns and a relative 
measure of their achievement or understanding. 

Faculty members in the Departments of Plant Sci- 
ences and Agricultural Education at the University of 
Arizona undertook a research project to provide answers 
to these concerns. The main purpose of this study was to 
determine the amount of knowledge which a student ac- 
quires during an introductory college course, with the in- 
tent of using the results to assist in the improvement of 
objectives, content, and evaluation procedures for that 
course. The following specific questions were addressed: 

1) Will there be a statistically significant change 
in students' understanding of plant growth and 
development after one semester's exposure to 
introductory plant science in a large lecture 
setting? 

2) Will there be a difference in student under- 
standing of plant growth and developn~ent 
concepts between students who received the 
same posttest as pretest and those who did 
not? 

3) Will there be a difference in the relative change 
in understanding of plant growth and develop- 
ment concepts between freshmen, sophomore, 
junior, and senior students completing a one 
( I )  semester course in introductory plant sci- 
ence? 

4) Will there be a difference in student under- 
standing of plant growth and development 
concepts between students majoring in Plant 
Science and students majoring in other agri- 
cultural fields of study? 

The answers to questions 1 and 2 should help detcr- 
mine student performance in a large lecture setting arid 
the effect, if any. of pretesting on posttest results. 

The latter two questions were concerned with two 
factors associated with student background and interest 
and their effect. if any, on student performance in the 
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c-our\c. Such inliirmatiori might be uset'ul in student 
c o u ~ ~ \ c l i n g  a~i t l  c\tabli\linicnt ol'coursc requirements. 

'I'hs author\ did not itllempt to establish the ideal 
teaching environment or to measure the effect of all pas- 
\ible hackground or interest factors on performance. 

Methods and Procedure 
Shortly al'tcr a new course in Plant Science was 

c\t:~l~li\lictl a1 the Univct.\ity of Arizona. the instructor 
approitched t lie \tat't' in Agricultural Education for as- 
\istarlcc in ev;tlu;~tion. 'l'he course objectives arid content 
tvcrc \\ell tlclincd. 'l'hc course had already attracted stu- 
dent attention. and cnrollnient \va\ increasing rapidly. A 
dcr.i\io~l \\a\ niadc to utilize a criterion-referenced 
cv;tluatic~t~ in\trurncnt t i w  rncn\uring student urider- 
\tandirig (5). 'l 'lii\ particular tbrni;tt and test design had 
hccri used \vitIi \evcral liur~dred vocational agriculture 
~ I L I C ~ C I I I \  i n  Ari~o11;t. 

-l'\vci huntircd thirty \tudent\ enrolled in the Fall 
Sctiicslcr 01' Plant Science 5 at the Uni\~ersity 01' Arizona 
were ~.;~ndonily dividctl into t\vo groups. 'Two pretest 
cs;~tiiitiat ions were prepared. Te\t A was designed with 
mull iplc choice question\ which encompassed 14 areas ot' 
Platit hcicncc. '1-hew areas ranged ti0111 structures ol' 
Icni.c\. ~.oot\. and \tcni\ to h:isic concepts 01' physiology. 
pcnelic\. and tasonomy. IJrcte\t B consisted ot'nianage- 
mcnl 1r;lcr ice\ involving \ced hctf preparation. irriga~ion, 
Ii 'r~ili/:~ tion. Iiatvc\ting. atid \cctl processing. 

'I'hc control group con\isting ot' I I I \titdent\ \va\ 
gi\.cli [lie \;inic t c \ ~  t'rcst A) at the heginning and again ;i t  

the s~itl ol' the semester. 'l'hc 119 students in the trcnt- 
nicnt groul) \yere adniini\tcrcd -l'cst B at the beginning ot' 
thc \emester :itid '1-c\t A : i t  the end. Tc\t B \va\ given \o 
as to ;~vciid it H;~\vthor~ic ct'ti'ct or ;~lcrting \tudents that 
~ l i c>  itsre hCinp lrcatcd dil'li'rcntly. 'I'e\t B was not rclat- 
cuf in any \vay athcr than \imilarity ot' subject to the course 
contclil. 'fhi\ technique provided :in opportunity to as- 
\c\\ ttic ct'li'c.1 ol 'a prctc\l on posttest pcr1i)rnlance for a 
\cliic\rcr course. 'l'hc d;ttc and time t'or the tests ~vcrc not 
;1111io111ic~*tl ;111il studetit\ \\.ere no1 warned or provided 
\l)cci;tl ~ilq>ortuni~ic\  lilr prcpitrit~ion. Each csaniination 
con\i\lcd til.5f-1 quc\ticiri\ a\\cmbled wing a random page 
t c c h ~ ~ i q ~ r c .  

'l'hc dilfi.rcncc\ in prc.tc\t and posttest scores (nuni- 
IIcr ol'col-reel rcspon\c\) li)r the control group wcrc u\ed 
to dclcrtiii~ic llic rel;~tivc change in student understnnd- 
itip ; I \  tls\cril.rcd in spccilic quc\tion $1 and between 
grntlc level\ n\ dcscribcd in quc\tion =3. In the caw 01' 
quc\tioll d 2 .  a compariso~i uas made behveen the posttest 
\core\ 01' the control group and those ot' the trcatnient 
group: any tfilfi'rcncc\ nored het\veen the two score\ 
mighr he \onlc indication ot'the ct'li'ct the pretest had on 
Ilie ~~os t t c s t  pcrt0rniancc ol'the control group. Po\ttest 
\core\ 01' the trcrttnicnt group tverc u x d  in answering 
quc\~ioti  a l .  

Results and Discussion 
. . I he mean correct responses tor the students in the 

control group on the pretest and posttest were 31.0 and 
41.7. respectively. This represents a percentage correct 
response of 55 on the pretest and 74 on the posttest. 
Overall. this represents ;I 34.5 percent increase in under- 
standing of plant gro\vth and development concepts as 
measured by the criterion-referenced evaluation instru- 
ment. Student understanding was signiticantly higher 
statistically at the end of'the course (Table 1 ). 
Table 1. Comparison of Mean Correct Responses Between Pre- 
and Posnest Scores for Control G r o u p  lN = 111) 

M e a ~ i  Correct Responses 
Percent 

Groua Pretc"i! Poctte\t Uitkrence Chanre I* 

The questiori of the  degree to which a pretest will in- 
fluence posttest score is answered with the data  in 'Table 
2. As indicated. the posttest score tor the control group 
which had received the same pretest was 4 1.7 while the 
posttest score of the treatment group who had not re- 
ceived the same pretest was 40.3. Thus, the students in 
the control group averaged 74.4 percent correct re- 
sponses on the posttest compared to 72.0 percent correct 
responses for student4 in the treatment group. The 
calculated t-value ot' 1.87 was not statistically signiticant 
at the .05 level of probability. These data suggest that  
when questions on pretest examinations are randomized 
for individual student examinations. students performed 
no differently whether they had been exposed to the 
examinations at  the beginning of the  semester or  not. 

Table 2. Comparison of Mean Correct Responses on Posttest 
for Control and Treatment Groups 

Mean Correcr Responses 
Group Posttest Difference t* 
Conrrol (N = 1 1 1  41.7 

Treatnient (N = 119) 40.3 
*P :, .05 

A comparison of student performance by grade level 
is shown in Table 3. The number ot'corrcct responses on 
the pretests and posttests were not significantly different 
for freshmen, sophoniore. junior, and senior students. 
There \stas no significant ditference in student understand- 
ing ol' plant p n - t h  and development concepts between 
grade level. as measured by posttest scores. 

Table 3. Comparison of Mean Correct Responses Between Pre- 
a n d  Posttest Scores of Control Group by Grade Level of 
Student 

%lean Correcr Responses 
Percenr 

Gradc Level PreIcs! P O S ~ I ~ S I  Difference Change 
Frcshnien 29.3 41.1 11.8 +40.Wo 
Sophomore 30.0 41.2 11.2 i37.370 
J u t ~ i o r  33.2 42.9 9.7 +29.3% 
Senior 33.4 -42.4 9.0 +27.I0/i, 
Overall 30.8 41.7 10.9 +35.Z0io 
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POSTTEST 

GROWTH I N  UNDERSTANDING 

Figure I FRESHMAN SOPHOMORE JUNIOR SENIOR 

Although not statistically signiticant, the pretest 
scores tended to increase as grade level increased. In 
other words, there was a linear relationship between 
grade level and pretest scores, indicating that  upper divi- 
sion students, because of their background and experi- 
ence, entered the course with slightly greater kno\vledge 
than lower division students. Figure 1 depicts the pretest 
scores and posttest scores and shows the growth in un- 
derstanding of students at  the various grade levels. While 
students tended to $art off with different degrees ol' un- 

, derstanding, they completed the course with very little 
diwerence in understanding. Freshmen students showed 
the greatest overall growth in understanding while the 
senior students showed the least. 

The question of whether studcrits majoring in a 
specific subject matter area will perform better in such 
courses than students not majoring in that subject area is 
addressed in Table 4. 

Table 4. Comparison of Mean Correct Responses on the Post- 
test by Type of Major for Treatment Group 

Mean Correct Responses 
Percent 

Type of Major Posttest Ditference Change I* 
Plant Science 39.1 
(N = 25) 

2.5 + 6.3'5h -1.63 
Agricultural 

(N=31) 
*P s.05 

Specifically, the pertormance on the posttest of 
Plant Science majors was compared with those majoring 
in other areas within the College of Agriculture. There 
was no statistically significant differcrice in students' un- 
derstanding of plant growth and developmcnt concepts 
between Plant Science and non-Plant Science majors as 

measured by posttest scores. 

Conciusions 
As a result ot'coriducting this s tud '  and bawd ulmn 

the findings, rhe t'ollo\ving conclusions \\ere dra\vti: 
I .  I t  is possible to measure relative ol'ctil- 

lege students' understanding of specific sitbjce! 
matter content a5 evidenced by the result 01' the 
experiment. 

2. The urc ot'1t1c sallr, -xaminatioti tiw hotli I I I C  
pretest and the pwtte\t ~;:+rl li11lc 01. 110 itillu- 
cnce or1 postrest scores. 

3. Although there \\a\ no sigt~iticant tlilli~rc*icc 
on porttcst pertiirtnance hy grade level. "lo\vcr 
division stuclents" [ended 10 \ I ~ o \ v  the s r c ; ~  1es1 
grouth in underst:tnding. 

1. 11 was not po\sihlc to distinguisli hel\vect~ 130\1- 
test perforn~ance of College 01' Agri~~t1111re \ I  11- 

dents based on in1 cre\t its mcasurcd I > \  inajo~-. 
I'hcrc \vas no cvidctic.c lo indicate I hat onc rylx 
of major ~xrt'omied any better or ptr)ri.r t11at1 
another QQ~.  of' m:ijor ti-om \tithin the Ccdlcge 
ol' Agriculture. 
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