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After an extensive review of  tlre literature, Dubi~iand Taveg- 
gia concluded that "we cannot claim superiority for any arnong 
the different teaching methods used to convey subject mat- 
ter" (? ) .  This paradox bctiveen teaching and learning is related, 
in part, t o  the fact that each class is composed o f  learners with 
different aptitudes for learning. Some students learn best with 
one method, others learn best withother niethods. Any particu- 
lar teaching method tends to  produce grades that are somewhat 
nor~nally distributed. Wlicn the teaching method is changed, 
there tends to  be a similar grade distribution. however. the 
grades that individual students receive may change. If, on the 
orher hand, a class is given a variety of  opportunities t o  master or 
learn the material, more students are likely t o  earn high grades. 
This happened with the integrated experience approach t o  learn- 
ulg developed b y  Postletll\vait, et al. ( 3 ) .  Increased learning with 
audio-tutorial programs has been expressed in a need to upgrade 
courses that nornrally follow in the same subject matter area. 

Even though a \vide variety of  learning opportunities are pro- 
vided, a large reservoir of  potential learning may remain un- 
tapped. Perhaps, the greatest opportunity to  increase learning is 
to put into operation p~inciples that are known t o  facilitate 
learning regardless o f  te;~ching method. This includes niaking 
available to  the learner knowledge of  wliat is t o  be learned (ob- 
jectives) and knowledge of progress toward mastery (feedback). 
Learning is also enhanced by an opportunity to  correct errors 
and t o  engage in additional learrling (reniediation) and evalua- 
tion relative t o  an absolute standard of  perforniance ratller thari 
the relative standard based on the learning of  other students. 
This paper discusses a format for mastery learning that  the a u -  
thor found successful and tlie results in terms uf student learn- 
ing, prograr~i effectiveness, and student response. 

Development of a hiastery Learning Program 
After an audio-tutorial learning center prograni for an intro- 

ductory Soil Science course liad been in operation for several 
years, :In attempt was made to encourage students t o  master the 
objectives. Criterion-referenced tests. exanis \+lit11 questions 
keyed to objectives,and a straight grading scale were introduced. 
Students \ \we  encouraged t o  master tlie objectives and earn A 
grades, but ,  notlling happened. Gradually, retest opportunities 
and self-tests for feedback were used, but still little success was 
acllievcd in termsofan iricrease in learning. 

After having had several years of experience with various 
efforts to  increase learning, some ne\v strategies were developed 
just prior to the winter term of  1972. As a consequence, a mas- 
tery learning program was developed which included the follow- 
ing changes or  features. 

1 .  Two criterion-refsrrnd self tests for each learning center unit or 
minicourw, instead o f  one. to provide for more feedback and o p  
portunity for ren~edi;il Icarning. 

2. I;ive eiarns instead of 4. I.csicontc.nt for each s\am 11lakcs i t  ea\isr 
for students to achieve ;I I~iglllevel of competency. 

3. The lirit e\am \vasgivcn at the endof the first ~t'eek, rather rhan the 
second. ro get studrntsquickly involved and, hopefully,rxpcriencl. 
3 hiah level o f  achievement early in the wurse. 

4. R&FI opportunities throughout rhe rcrln as contrasted to onlyat 
the end oirlic term. 

hlany tliings remained the same as those of tlie previous term. 
when efforts to  increase learning were quite u~rsuccessful, and 
knowledge o f  some of  these is important in evaluating tlie out- 
come of the niastery prograni. Tliese included the course con- 
tent, tutors. use o f  final exam period t o  retake 1 o r  2 exams for 
the third tirnc.. and examination procedures. At examsstudents 
turned in a machine scoring sheet and kept the exam questions. 
Answers t o  the questions were provided in the lobby adjacent to  
 he exam room. Studenis iriimediately scored their papers and 
deterniincd their grade. 1 spent a consider;~ble aniount of tillre 
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circulating among the students in the lobby andanswered many 
questions about tlie exam while the questions were fresh on the 
minds of  tlie students. In tliis way the exanis provided both feed- 
back and a learning experience. The class grades were posted i l l  

the learning center after each exan1 and students were infornierl 
of  the progressoftheclass throughout tlie term. I dideverything 
I could t o  encourage learning through mastery o f  the  learning 
objectives. 

Grade Changes with hlastery Learning 
A marked irnprove~iient in bothgradesand student responses 

occurred in winter 1972 as compared to fall 1971. Grades for 
five terms, two terrns before (F70. 71) and three terms after 
C\i173, F71, F73) the  rnastery learning program became success- 
ful, are given in Table I .  Tlie percentage o f  grades B or above 
increased from about 5 0  t o  9 0  percent. Tlie marked improve- 
ment in grades was associated with evidence that the students 
learned lriore arid that I Ire use oftechniquesto increase learrritlg 
were successful. T i e  evidence for more learning will be discusscl 
next. 

Table 1 
Grade Distributions for Five Terms 

Mini- Term 
Grade m u m %  F70 F71 W72 F72 F73  
4.0 or A 8 8  1 4  24  70 53 55 
3.5 8 4  12 1 0  10 17  17 
3.0 or I3 7 8 1 5  24  10 17  15 
? 5 - .- 74 10 12 3 4 6 
2.0 or C 7 0  18 15 1 4 4 
1.5 66 10 - 7 2 1 2 
1.0 or D 62 5 4 I 1 < I  
0.0 or F - 6 9 2 3 < I  

Evidence for hiore Learning 
Evidence other than grades ivas obtained relative t o  a change 

in learning. During thc last week of the term, students wetc 
asked to respond t o  an opinionaire designed specifically for t l ~ e  
course and tlie all-utiiversit y Student Instructional Rating Sys- 
tem (SIRS). About 70%of the students \\,ere present and partici- 
pated in t Ile evaluation. The first eight itenis of Table 7 relate t o  
evidence that more learning occurred in tlie winter 1972 com- 
pared to full 1971. Students in the winter 1972 felt that tlicy 
learned a great deal mole i l l  tlie course, became rnore compete111 
in soil science and were challenged more intellectually (item I , ?  
and 3 ). Xlore time was spent on the learning center p r o p a m  and 
fe\ver learning center units were missed (out of  a total of  18 
units). Since leaming is enhanced by interest in the subject. 
items 6 and 7 provide indirect evidence for the likelihood of 
greater learning. Finally, students felt that the course organi/a- 
tion in winter 1972 rcsi~lted in learning that would be reillern- 
bered for a longer period of time (item 8). 

Student Response t o  Techniques Ilesigned t o  
lrrcrease Learning 

I t  is believed that the niarked difference in student perforni- 
ance in winter 1972, co~npared to fall 197 1 ,  was due t o  the rnote 
effective use of  objcctives, feedback, remediat ion and evalur~tion 
techniques. Items 9-17 in Table 2 provide some feedback con- 
cerning student response t o  the use of  these teclmiques. The ob- 
jectives in wintcr 1972 appeared t o  be only sliglitly, if any, more 
useful (item 9) .  It is well t o  realize, however, that no change in 
tlie objectives occurred between tlie t e rns  kind lack o f  positive 
response to  usefubiess or objectives in tliis WSL' is not surprising. 

Althougl~ there were 2 self-tests for feedback in wintet 1971 



Table 2 
Student Response to  Questionnaires 

2. 1 I ~ a u e  becorn,- nmle r a o p r t t c t  
I n  c h i s  . % r e 3  d t ~ e  t o  t h i =  c o u r r e .  

3. I f e l t  t h a t  t h i i  iou :sc  
,h:llenged me intellectually. 

4. Or an a v i !  age I s p e r r  t h c  
Col louing c i n e  pe r  v.;& ti. cam- 
p l i t e  2 ur.itr  (prcparicor.: r ~ a d i n g  
p i  .-: l i -a , -n i lg  csr-re: prng:a; p lus  
h m r w r k  problcrns): (1) 1-2 hours  
( 2 )  2-3 ho t r s ,  (3)  3-4 hour:, 

(4) 4-5 hotzr;, (5) <aver 5 h-urs. 

5 .  7%- numhi: ot u n i t s  I d i d n ' t  
d-  van:  ( I )  7nT.e. (2) 1, (3) 2 ,  
(4)  3, (5) over 3. 

6. I v a i  i n c c r e s c ~ d  i n  l e a r n i n g  
:he c a u l  se m t e ~  531. 

8. n,e o r g a n i - a t i u r  o i  t h c  c i - r z s  
;e l -u l rs  i n  l e a r n i n g  ch?c w i l l  S t  
z s e n b c r e d  f:r a iongcr  per iod  o f  
t i n e .  

9. Ihc u b j c c c l v e s  l i i c c d  a: che  
heglnning of  cach 1car:llng :,.ntcr 
- n i t  ve:r d i ~ i ~ l .  

10. I rampli.ccd chi- iul1ovir.g 
cumber o i  s e l f - t e s t s :  (1) c-n-, 
( 2 )  1-30?., (3) 31-602, (4) 61- 
9%. (5) all o f  then .  

11. I bc l i av -  t h e  i r l i - t e s t a  
improved my grade .  

12. I h e  average  amount of t h e  
I s p e n t  LO p r f p a r c  f r r  a r e t e s t  
wds: (1)  l e s r  t h a n  k htwr .  
(2) i c o  I hour. (3) 1 t o  I f  
ho,.rs, (:) I k  t n  2 h o u r s ,  
(5) o.rc: 2 hauuri. 

13. 1 learned d s i g n i f i c a n t  
a m u n t  i n  pl. ipm . , t i o r  f ; , r  
rc:c:t~-. 

14. T h i s  coars..  provides  m r  
opp.?r runi ry  t o r  s~udenc-faculty 
i l r r r a c c i o n .  

15. hawing I:, advz~icc  chit a 
:;:Lain t i s t  s i o r c  w u l d  re.ulL 
:n ; p a r t i z u l l r  g l a d e  r iosed =a 
t o  s t d y  nor*  ( t h z n  if exani %;d 
a l l  been C I : N C ~  8 s  is t h e  usc?.il 
;as*). 

16. I f  1 had my c h u i r u ,  I ' d  
p r ~ f a r  nr r c t c s t s  and g i v l  
g x d . 5  i i r c c ~ ~ d i n g  t. t h e  .=me.  

17. I i  1 had my c h o i c e ,  I ' d  p- r -  
Ec: g z a d i  ag I >  8 a pass-no g r o d r  
b a - i s  a s  c rirpa-ad t ~ ,  pr, .mt 
syster. 

Percentage  r t i p c ; l s i *  

1 2 3 L 5 Ave. 

32 4 8  10 7 ? 2.01 
53 40 3 2 0 1.56 

31 j 3  9 4 0 1.86 
&2 5.6 1 2 0 

9 55 23 9 1 2.38 
42 54 1 2 0 1.62 

*In items such as 4 and 5 the percentage response is for specific c a t e -  

sories, as in number 1. time i n  hours. In other cases response 
is as f o l l o w s :  

(1) 1 strongly agree w i t h  t h i s  s t a t e m e n r .  

(1) 1 agree with t h i s  s t a t e m e n t ,  
(3) 1 a m  uncertain about this s t a t e n l e n t .  
(4) 1 disagree \r-ith this s t t l t e i n c n t .  and 
(5) 1 s l r o n g l y  disagree with rhis statement. 

**Level of significant difference of : i v e r s g e \  as d s t r r m i n c d  by t e s t .  

and only 1 in fall 1971, students in winter I972  had a much 
higher percentage of completion of self-tests. There was also a 
much greater belief in the effect of  self-tests on grades in winter 
1972 (irem 11). 

Rernediation is considered here t o  consist of  the  time and 
effort spent on retesting. Twenty-seven percent o f  the  students 
h winter 1973  indicated they spent over 2 hours in preparation 
for retests with 35% strongly agreeing and 41% agreeing that 
they learned a significant aniount in preparation for  the retests 
(items 12,13). There are no cornparisions with fall 1971 because 
retests tluoughout the term were first used in winter 1973. Evi- 
dence that might be supportive of more effective remediation by 
greatel use o f  learning centertutors is indicated by a feelingthat 
the coulse provided moreopportunity for student-faculty inter- 
action in winter 1971  (item 14). 

The use of  an absolute grading s a l e  in this program appeared 
to be a major stimulus to  learning. Thirty-six percent strongly 
agreed and 29 percent agreed t o  thestatement that "knowing in 
advance that a certain test score would result in a particular 
grade caused nie to  st tidy more" (item 15) .  The differences be- 
tween the two terms was significant a t  the 0.1 % level. Students 
overwhelmingly rejected the idea of no retests and  use of  a curve 
in the course. The 59C/ostrongdisagreement t o  the statenlent "If 
I had my choice, I'd prefer no retests and give grades according 
to the curve." is unusual in thesense that 59%strongagreement 
or disagreement is unusual. In the fall of  1972, however, the 
comparable percentage was even Iugher. 64. 

Itel11 1 7  is interesting in showing the importance o f a  regular 
grading system as a stimitlus t o  learning conlpared t o  a pass-no 
grade system. It is my belief that assignment of  grades on  11le 
basis o f  individual achievement is, perhaps, the  most powerfi~l 
technique teachers have t o  increase learning if opporturlitiesare 
available for students to  achieve mastery. 111 the fall 1973  nlany 
students wllo already had an A on  the first exam, retook the 
exam which resulted in 1 O%)of the students in the class achieving 
a '.higher" A. I suspect that success in any conscious endeavor 
feeds the self-image and improves one's attitude toward one's 
self, resulting in great interest by students in working harder to  
achieve si~ccess if t he proper learning contingencies are available. 

General Response t o  hlastery Program 
The response of studcnts to the audio-tutorial program was 

complementary before tile mastery format was introduced. For 
example. 7 3 R o f  the studentsagreed that they "would like t o  see 
other courses taught using ~ h e s e  techniques" as early as fall 1969 
and in the fall 197  1 it was similar (70%). yet, in winter 1972 ihe 
percentage was 91% (item 18). Briefly. from a conlparison of 
response for winter 1972 ivith fall 1971 it appears that 111e mas- 
tely learning for~nat  resulted in (1 ) increased learning efficiency 
(item 19) ,  ( 2 )  better course organization (item 20), and a belief 
that the instructor was rnore concerned wit11 whether they 
lrarricd the lnaterial (item 3-1 ). Item 71 was a part of  theall-uni- 
versity Student Instructional Rating Sys te~n  and, in  comparison 
with other courses in the college. the percentile rating increased 
from 06 t o  91 from f ~ l l  1971 to winter 1972. 

E ~ ~ r o l l ~ r ~ e ~ i t  Changes 
Tlic cnl ollment for the fall terms of  1969-73 is give11 in Table 

3. ,111 cnroUnient increase occurred in 1971 that coincided with 
about :I 105t enrollment inc~ease in the College o f  Agriculture 
and Natural Kesot~rces and intensive efforts t o  perfect the mas- 
(cry learning program. The lurpe increases for fall 72 and 7 3  are 
bchevcd t o  represent a response of srudentsro thecourseafterthe 
mastery program became successf~tl. During the last 3 years 
n~:t~ly of the colleges in the urliversity had en~ollmenr declines, 
Iloweve~, the enrollnier~t fro111 outside collcgcs incrc'lsed both 
nun~ber\vise and pcrcentagewise. The ntlnlber of  outside colleges 
reprcsel~ted increased from 4 1 0  12 between 1969 and 1973. The 
percentage of  srudents in the course \\ho had Ii:rd the course rec- 
orn~neridcd t o  them by  another student increased from 13 tu 
34% be~\ \ecn  1970 and 1973. 



Table 3 
Enrollment Data 

Fall Term 
Enrollment 69 7 0  7 1  7 2  7 3  
Course total 145 138 204  306 404  
Outside College of  .4gricult ure 

and Natural Resources 
Number 1 1  23 31 53 8 1  
Percent 8 17  15 1 7  20  
Collegcs represented 4 8 9 12 12 

Percent recornmended by another 
student 1 3  15 36 3 4  

Summary 
Providing students witli learning ob.jectives, opportunities t o  

m a s t e r  t h e  objectives, and evaluation based on  individual 
achievement resulted in Inore learning. In addition, the students 
responded more favorably t o  the course in t e r m  of opinionaire 
response and course enrollment. 

111 discussing the effective colisequences of school achieve- 
ment, S l o o ~ n  states that "each individual seeks desperately for 
some positive signs of his own adequacy and worth" (1). 1 be- 

lieve the mastery program provided students an opportunity t o  
foster their self-concept by providing an opportunity for  11igI1 
achievement relative t o  an absolute standard and increased com- 
petence in Soil Science. Fostering tlie student's self-concept, 
likely, provided the motivation for greater learning. It appears 
that nlastery learning programs can create a complimentary 
relationship between two of the most important aspects of 
education, namely, learning subject matter and development of 
an adequate self-concept. 
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AN EVALUATION OF THE AGRICULTURAL HONORS PROGRAM 
AT THE UNIVERSITY OF NEBRASKA 

Vernon Williams and Fmnklin Eldridge 

Honors Programs were established o n  a wide scale in Ameri- 
can colleges and universities after the Second World War. Even 
now, three decadeskater. an honors program in u College of Agri- 
cr~lture is still more tlie exception than tlie rule. Almost equally 
rare is tlie evali~ation of  Honors Programs (Nunnally. 1959; Pili- 
silk, 1959:Graf. 1962: Ellis and Marquis, 1963: Rochford. 1964). 
hlacleod (1 9 6 4 )  and Tyler(]  964) have outlined an approach to 
tlonori evaluation \\.hicli involves: 1 ) a search for criteria, begin- 
ning with frankly subjective goal slatcnients; 2 )  ;I coniparison of 
stated purposes \ ~ i t h  obseriatiorl of the program in operation: 
and 3) increasingly objective cvsluation teclmiques usedover in- 
creasing spans o f  time. Tlie evaluation reported llerc sought to 
employ tlie stepsoutlined by h l a c k o d  and Tyler. 

This stud!. poses a question concerning the extent t o  \vhidl 
one Agricultural Honors Program is achieving its goals. Tlie goals 
of any educational program lire comple.\, of course, and not all 
of them are explicit. Thus identifying the full range of  goals asso- 
ciated with the program necessitated using il v,~riety o f  tech- 
niques. The goals stated in the college catalog pertain primarily 
t o  actions students carry out iri the process of cotnpleting the 
program. Some means was needed, then. to  pinpoint the less 
clearly articulated goals of the program. 

In 1966-67 the first author interliewed a hrgc number ofstu-  
dents iirld faculty associated \\'it11 the I lonors I'lograrn. I-le also 
attended several discussions regarding tlie Program. This proce- 
dure resulted in dc~e lopmcnt  of  a set o f ~ x p e c l a t i o n s  for Pro- 
grani outcomes, as  seen by  its pal ticipants. Tlle goals are tliat a 
student who Ius completed the prograln sliould: 

1)  value the scierititic ntetliod, particularly in its application 
to the field of  agriculture: 

2) view agriculture as a profession: 
3) have become involved \I it11 his academic pursuits: 
4 )  place importance upon intellectual activity; 
5 )  be able t o  bring knowledge from diverse areas of  agricul- 

ture t o  bear on problems in the field; 
6 )  possess the capability of applying scientil'ic n~ethodology 

t o  agriculrural problems: 
7 )  llave established sound relationships \\,it11 at l e ~ s t  a stnall 

number o f  faculty ~~lembers :  
8) be capable of  interactiotl witha range of  faculty;and 
9 )  en te r  gladitate school more frequently tlian his non- 

Honors cour~terpart,  and particularly a graduate scl~ool  
other tlian the  Urliversity of  Nebraska. 

Some additional goals, agrecd to less generally, were iclenti- 
fied tentatively for purposes of this investigation. The ancillary 
objectives specify that tlie Honors Program should increase: 1 ) a 
student's abihty t o  think realistically about his occupational and 
educational future: 2) thc preference Tor independent work, as 
opposed t o  tilore highly structured and more closely supervised 
work: and 3) t11c efficiency and effectiveness of  the student's 
work habits. Of course it seemed desirable also t o  know how the  
students felt about the program. 

Still further. the  area of  student-E~culty relationship quality 
was divided into three sub-areas o n  the basis of the comparuon 
s r i~dy  o f  attitudes in the  College as a \vliole.Tlie three sub-areas 
involve the extent t o  which: I )  the relationship resembled an 
ideal human  elations ship (patterned aster tlie ideal relationship 
between a psychotherapist and his client); 2 )  the  advisor was 
seen as rigid, authoritarian,and distant;and 3) faculty were seen 
as unavailable and unhelpf~il. 

The degrce of accon~phslmient of two Honors Prograrn objec- 
tives could not be assessed in this investigation. The student's 
ability to  think scientifically and to bring knowledge frorn di- 
verse areas t o  bear upon problems in agriculture are t o  be includ- 
ed in future reports, encompassing all the major objectives and 
using data collected from Honors students (and their non- 
Honors matched g o u p ) ,  who were seniors in 1971,  as well as 
tliose \\rho were seniors during the present year. 1972. These 
data should help t o  answer the question of the extent to which 
the results reported here wil l  hold upover time and withanother 
group of  students. 

The objectives in tho Sour preceding paragr~phs focus 011 out- 
comes o f  the Program lather than on  processes. If no results of 
student participation can be slioun, the events which occur in a 
studenr's experience witli the Program can have only limited sig- 
nificance. 


