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Abstract 

Students of agricultural technologjcs frequently question the 
requirerncnt to take one or more general chemistry courscs, and 
are often unable to generate the interest and motivation neces- 
sary to cl'li.cti\~ely learn and apply the required chemical topics 
to their programs of interest. To enhance students' motivation 
and appreciation for chemistry and science in general, and to 
help t1ic111 understand the need for these courses, a non-tradi- 
tional cllc~nistry textbook was used that presented chemistry 
concepts in the context of currcnt real-world envirclnniental and 
societal situations, \vliilc keeping t!ie de\-elopment of chemical 
theory to :I rilinimum. Results of this limited study showed that 
there was little improvement in students' performance, bascd 
on analysis of final course grade distributions, with the use of 
a non-tratlitional. and interesting, chemistry textbook. 

Introduction 

The Agricultural Technical Instilute (ATI), a division of 
the College of Food. Agricultural, and Environmental Sciences 
o iThe Ohio State University, offers two-year Associate of Sci- 
ence (AS) degree programs for students intcntiing to 1r:lnsfer 
to a four-year baccalaureate program, and two-year Associate 
of  Applied Science (AAS) degree programs for students in- 
tending to enter the job market tlirectly after graduation. Educa- 
tional prograrns at AT1 include Business M:~nagernent, Crop 
hlanagemcnt and Services. Turfgrass hlanagcnient, Laboratory 
and Environmen~al Science, Dairy Cattle Production and Man- 
agement, Beef and Sheep Production and tvlanagenient, and 
several others related lo either plant or anin~al sciences. 

AT1 has an open enrollment policy. and all students at 
A n .  regardless of their program of interest or degree option. 
are recluil.cd to S U C C ~ S S ~ U I I ~  ~ ~ n ~ p l e t e  a one-quarter, inuoduc- 
tory gcncrnl chemistry course. Depending on their program of 
interest, Illany of the students arc also required to enroll in a 
second chemistry course that focuses on organic chemistry 
and biochen~istry. These caul-scs y r v c  as a foundation for 

other technical courses required by the various aca- 
demic programs (e.g. soils courscs for plant-related pro- 
grams, nutrition courscs for animal-related programs). 
These courses are presented at technical, non-science 
major level. 

For 14 quarters, I have taught the Chemistry TI 3 I 
course required for all AAS studcn~s. Also. 1 have 
taught the Chemistry TI32 course, taken by some of the 
students, a tom1 of 7 quarters. My teaching style for 
both courses relied priniarily upon a lecture-oriented 
presentation, with the topics of each lecture paralleling 
selected sections from the textbooks for the courses. I 
regulal-ly encouraged students to ask questions if they 
needed cliirification on a topic, and I also regularly 
posed questions to students during topical presenta- 
tions. 

For the first four years ( I  2 quarters of TI 3 1.6 quar- 
ters of'1'132) I used two textbooks (Hill, et al., 1997 and 
Ouellettc, 1992) that employed a traditional. theory-ori- 
cnted appro:~ch to presenting general chemistry. Both 
of these hooks were \.clritten at a non-science major, sci- 
ence-related major level. During these four years a large 
portion of my students arrived \vith very little interest 
in, or motivation for learning chemistry. and left ~.cith 
very lit~lc appreciation for the significance of science 
and che~nistry in  their programs of interest or in their 
lives. Mrith a lack of interest and moti\.ation, student 
attendance regular1 y decreased dramatically after about 
three tvccks into each quarter. Not surprisingly, student 
performance in general in terms of final course grades 
suffered accordingly. 

My ob.jectivc for this study was to determine if the 
students' ~ippreciation for, and hence hei r  performance 
in, learning chemistry could be improved by using a 
more non-traditionally styled chemistry tcxtbook 
(Stanitski, et al.. 2000). This book, written at s non-sci- 
ence 111:i-jor level and used for my two most recent quar- 
ters o f  teachins, is non-traditional in that i t  presents 
chemistry concepts in the context of several current 
environmental and societal dilc~nmas. such as global 
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warming, water quality, alternative energy sources, and 
genetic engineering. The book discusses these and several 
other issues in terms of their political and economic irn- 
pacts on society, with a minimum of chemical theory en- 
countered as needed to explore and explain the science and 
chcniistry of these issues. 

In order to evaluate the effectiveness of using this 
non-traditional book IbrT131, I cotnparetl the final course 
grade disuibutions for 482 students in nine quarters \vho 
used thc traditionally-styled textbooks to the grade distri- 
buttons for 98 students in  two quarters who used the non- 
traditionally styled book. Also, for T132. I compared the 
final course grade distributions for 156 students i n  five 
quarters \vho used tlic traditionally styled textbooks to the 

grade distributions for 40 students in one quarter who used 
the non-traditionally styled book. Figure 1 for T13 1 and Fig- 
ure 2 for T132 show these comparisons graphically. 

For both courses, I assigned numerical values of 4.3.2.  
1 , 0  for final course grntles of A, B. C, D, F. respectively. I 
then compared the studcnts' grade distributions for the two 
styles of book using the independent [-Test at a 95% conl?- 
dence level (Microsoft Excel version 2000). ForT13 1, using 
an independent [-Test at a 95% confidence level, I also 
compared changes in the percentases of students in each 
grade category. Because of a limited amount of data, I did 
not make a similar comparison of the individual grade cat- 
egories for TI 32. Since I considered my first year of teach- 
ing chemistry at AT1 to have been a learning experience in 
terms of presentinp niatcrinl and evaluating student perfor- 
mance, I did not includc the final coilrsc grades for this pe- 
riod of time in the data (three quarters of TI 3 l, l quarter of 
T132). 

A B C D F 

Final Course Grah for T13 1 

Traditional t e s t h i c  H Non-traditional testbook 

Figure 1. Distributions of final course grades for students in General Chcmistn. T I 3  1.  The traditionally-*led 
textbook \\.as used nith 482 students in nine quarters: the non-traditioriall styled book \\.as used \\.it11 98 students in 
t\vo quarters. Nurtibers above the bars indicate the percentages of students assigned each grade. 

NACTA Journal *June 2002 



Results and Discussion 

Figure 1 shows the absol~cte percentages of final 
gradcs assigned for the TI31 course using the two differ- 
ently-styled textbooks. Even though there are apparently 
sixable clil'fcrences in several of the grade categories, the t- 
Test results (Table I) show that there is no difference 
(P>0.05) hetween these two grade distributions. In other 
words, using the non-traditional book had no significant 
impact on altering students' performance. 

However. from the information presented in Figure 1 ,  
the rc~krri~pe changes, from traditional textbook to non-tradi- 
tional texthook, in rhcse percentages are: A 30%. B 2 3 9 ,  C 

27%, D 1 %, and F 18%. Table 2 shows [-Test results for 
comparing differences in each grade category. Use of the 
non-traditional book resulted i n  a greater percentage of stu- 
dents receiving a C grade (P=0.02). Possible reasons for this 
increase could be that 1)  the non-traditional book was less 
appealing or challenging to the better students since As 
and R s  appeared to have decreased (P>0.05), 2) the book 
was rnorc appealing to the poorer studcnts since Es also 
appeared to have decreased. or 3) a combination of these 
t\vo effects. 

Figure 2 shows the absolute percentages of' tlnal 
course grades for TI 32. The relative changes are: A 51%. B 
48%, C 1576, D 1 %, and E 16%. Similar to the results for 

T:~l)lc 1. Summan. of [-Test statistics of final course grade dislriburions for Gcneral Chcmistn T I 3  I .  co111p;iring ~ h c  
usc of a traditionally-styled textbook to that of a non-traditionally stylcd book. 

'Total of 482 students in 9 quartcrs 
."Total of 98 students in 2 quarters 
" 1-Test: independent pairs. 95% conlidcncc level. P is ttvo-tail prob;lbilitg. 

Traditional 
Testboo k 

Non-Traditional 
Textbook 
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Grade Assigned .A B C D E 
Totill 

Corresponding 1 3 2 1 Students 
Numerici~l Vslue 

Number of Students 
R ~ c c i \ ~ i n g  Grilde 

35 89 167 107 81 '482 

Nunierical Mean for 
Grade Distribution 

1.76 

Variance in 
Distribution 

1.34 

Number of Students 5 1 1  13 22 11 ?98 
Receiving Grade 

Numerical hlc;~n for 1.73 
Gratle Distril~ution 

Vilriunce in 
Distribution 

1.08 

Difference in  hlcilns -0.03 

= P \';1lue 1.00 



Final Course Grade for TI32 

OTrrditional textbook Non-traditional textbook 

Figure L DisuibuYons of f i d  mwc grids for students in Gened C h c m ~ s q  T I 3 2  The mditionally-st~led 
teaboak t t u  w d  ,nth 156 nudents in fiw quaneis. the non-trr&iody s q l d  book unr used with 40 students in 
onc quarter. Numbers abovc the ban inlcatc the percentages of students assigned each grade. 

Table 2. Surmmry of t-Test statistics of final course grade calcgories for General Cl~c~nistry TI3 1, compmng the 
use of a iradition3lly-styled textbook to dlat of a non-waditionally styled book 

( Grnde Assigncd A 

- 

B C D E Toul 

I Percent 7.3 18.5 34.6 22.2 17.4 Total Students 

Traditiond 
Tcxfbook 

nfeanPercent 7.2 18.2 33.8 23.3 17.5 
for Nine Quarten 

Studenfs 

Numbcr of Studenu 3 j  8g 167 107 84 :482 Receiving Grade 

I Percent of 
Total S(udcnt3 5.1 14.3 43.9 22.4 14.3 

h'on-Traditional 
Textbook 

5.1 14.4 43.3 22.8 14.4 
for Two Qusrtcn 

Vuriance in hlcnn 16.7 46.1 6 5  115 77.8 

Number of Students 
Receiving Grade 5 I4 43 22 14 '98 

Vurimce in hfcm 0.015 0.73 21.5 9.3 0.73 

Difiercnce in Means -2.1 -3.8 +9.5 -0.48 -3.1 

'P Value 0.96 0.99 0.020 1.00 0.99 

'Total of 482 students in 9 quctcrs 
'Tod of 98 sludents in 2 quarters 
'1-Ten: indcpcndent pairs. 95% confidenct level, P is nvo-tail probability. 
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T13 1, the non-traditional book may have been less appeal- 
ing to the better students, possibly correlated with large 
decrcascs i n  As and Bs (b0.05). Even though the t-Test 
results i n  Table 3 may support a significant difference be- 
ttveen grade distributions (P=0.065). the liniitcd amount of 
data, especially for the non-traditional book, could make 
these results questionable. 

Effects of the non-traditional textbook on student ap- 
preciation for science and chemisuy were subjectively 
evaluated hased on informally solicited comments. For 
both thc TI 3 1 and TI 32 chemistry courses, many students 
offered positive comments about the non-traditional book, 
in terms of~imeliness of the topics and relevance of chem- 
istry to rc:~l-world situations, which very rarely happened 
\{,hen using a traditionally styled book. A very few of the 
students thought that the non-traditional book was too 
politically oriented. 

summary 

While thc importance and necessity of acquiring some 
level of understanding of chemistry should be obvious to 
most students of agricultural ~echnologies. the challenge 
remains to convince many of them. The attempt to do so by 
using a non-traditional textbook that related chemistry to 
contemporary issues, in order to stimulate interest and will- 
ingness to study and learn chemical concepts, resulted in 
no clear iinprovement in students' performance. 
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'I';tl)le 3. Snrumary of I-Tcst statistics of final course grade distributions for General Chemistn T132. co~nparing lhc 
usc of a traditionall!--styled tcstbook to that of a n o n - r a d i t i o  styled book. 

'Total of 156 students in 5 quarters 
"Total of 40 students in 1 quarter 
"1-Tcst: independent pairs. 95% confidence Icvcl. P is two-t;lil probability. 

Traditional 
Testbook 

Non-Traditional 
Textbook 
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Grade Assigned A B C D E 
Total 

Corresponding 4 3 2 I Stutlents 
Nuniericirl Value 

Number of Students 16 3 0 5 1 45 14 '156 
Receiving Grade 

Numerical Mean for 
Grade Distribution 

Variance in 1.27 
Distribution 

Number of Students 2 4 11 2 0 3 "40 
Receiving Grade 

Numerical Mean for 1.55 
Gritde Distribution 

Variance in 
Distri1)ution 

0.92 

Difference in h l e m s  9.37 

' P Value 0.065 


