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IntroductionIntroduction
We all know that college is very expensive, especially here at

"K," and there are a lot more expenses related to a college educa-

tion aside from tuition.  Expenses range from costly essentials such

as food and boarding, to less costly, but just as essential-- text-

books. Textbooks are one area of a Kalamazoo College Student's

expenses with a non-negotiable price.  Our project seeks to find

relationships between the price and number of textbooks within

individual majors, major types, and year in school. Which major is

the most costly when it comes to textbook price?  Which major type

(Fine Arts, Foreign Languages, Humanities, Natural Sciences and

Mathematics, and Social Sciences) is most costly when it comes to

textbooks?  Which year in school has the highest textbook cost?

But, most importantly, we wanted to find out if Kalamazoo

students were overpaying for their books by examining

average textbook prices from related studies. One additional

consideration we examined: Does a student's GPA (indirectly reflec-

tive of study habits) have any bearing on major choice, number of

books, or average price of books?
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Sampling MethodologySampling Methodology
In tackling this study, we realized we would need a diverse

sample and a sampling method capable of handling a large vol-

ume of submissions.  We decided upon a simple survey (to

increase a propensity for response) as seen in Appendix AAppendix A.  

Our classifying variables were: 

1. gender (Boolean)

2. class_distinction (freshman…senior)

3. Major Choice (art…theatre).  

Our study variables were: 

1. GPA_in_major (4.0 scale)

2. num_books_bought_in_major_class (integer) 

3. total_price_books_for_major_class (float:currency).  

As a means of standardizing our results, we chose an online

survey, inducing participants to input each of the above variables

in proper and standard formats.  Where face-to-face surveying can

eliminate any sample-side error, our online survey simulated this

effect in that we did not have to throw out any results or modify

any survey information.  This particular method took out a consid-

erable amount of sample-side error for the study.

Our sample was taken from the Kalamazoo College directory,

by starting at a random number between 1 and 6 (generated by the

TI-83 Calculator).  Following from this starting point (3), we sam-

pled every fifth name on the list, resulting in a random sample size

of 253.  After contacting the random sample via email, we received

survey submissions for 5 hours, closing the database after receiv-

ing just over 50 submissions (53), resulting in a 20.95% response

rate.  Sampling was done on May 23 @ 8:00 pm.
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Sample:       

size 53 freshmen 20 

women 31 sophomores 9 

men 22 juniors 12 

    seniors 12 
 

 Fine Arts 
Foreign 

Language Humanities  
Natural Sciences 
and Mathematics  

Social 
Sciences 

# of students  5 5 12 13 18 
females 1 4 8 8 9 
males 4 1 4 5 9 
freshman 1 1 5 5 8 
sophomores 1 2 1 2 3 
juniors 2 1 2 2 5 
seniors 1 1 4 4 2 
 

Technical Sampling MethodologyTechnical Sampling Methodology
As to the Technical processes involved in our data collection,

we used PHP aesthetic and format coding, along with an ASP.net

posting method to submit all this raw information into Microsoft

Access.  The raw Access information was sent to an ODBC (Open

Database Connectivity) program for processing.  We then took the

Access data and imported it Microsoft Excel for graphing and

hypothesis testing purposes.

Our Sample is as follows according to the classifying variables:
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Sample AnalysisSample Analysis
Our sample consisted of 38% freshman, 17% sophomores,

22.5% juniors and 22.5% seniors.  As many statistical projects done

within the school are conducted in the dorms, they will often have a

sample with little to no members of the senior class (they are often

living off campus).  Our web-based survey allowed for a higher

number of senior responses.  Freshman represent more than one-

third of our sample.  This may be the result of apathy on the part of

older students as they have received surveys of this nature in pre-

vious years, rendering them less likely to respond quickly.

The possibility for sampling bias is rather low; however, some

students may not use their Kalamazoo College email accounts as

their primary mode of electronic mail.  This would present a 

problem because we used the ‘K’ accounts for correspondence. 

Due to the rather even distribution of class distinctions

(38%/17%/22.5%/22.5%) and rather even split of gender (female

58.5% / male 41.5%), we deem our sample to be a close approxi-

mation of Kalamazoo College’s population and demographics (56%

female / 44% male, 1,242 enrollment) (Princeton RPrinceton Revieweview).

As far as major distribution, we received submissions from

9.45% Fine Arts majors, 9.45% Foreign Language majors, 22.6%

Humanities majors, 24.5% Natural Science majors, and 34% Social

Science majors.  An explanation for this spread is that of the three

most popular majors at Kalamazoo College, two are social sciences

(Economics/ Business and Psychology) and one is a natural science

(Biology)(Princeton RPrinceton Revieweview).  Therefore, our distribution is sound

in its representation of major selection propensities within the 

population. 
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Variable Mean Median Mode 
Standard 
Deviation 

class 2.301886792 2(sophomore)  1(Freshman)  1.202319963 
gender 1.41509434 1(female)  1(female)  0.497453603 
major     Biology   
Major Type     Social Science  
GPA 3.37 3.40 3 0.422526182 
# books bought  3.150943396 3 2 2.060584555 
Total Price $103.91 $90.00 150 64.32339878 
Ave. Book Price  $43.12 $30.00 30 33.96514861 

 

Basic Descriptive StatisticsBasic Descriptive Statistics

Extrapolated StatisticsExtrapolated Statistics
1. Per-Quarter Cost
By multiplying the Total Price statistic by 3 (each Kalamazoo
College student is presumed to take 3 classes per quarter)and
averaging the results of the sample we get the Per-Quarter Cost: 
$311.73 (Standard Deviation: 192.97)

2. Per-Academic Year Cost
By multiplying our Per-Quarter Cost by 3 (3 quarters to an aca-
demic year) and averaging the results of the sample we get the
Per-Academic Year Cost: 
$935.19. (Standard Deviation: 578.91)

On Page 7Page 7 is a Statistical Breakdown of each Department.
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Variable Mean Median Mode 
Standard 
Deviation 

GPA 3.42 3.50 3.5 0.294957624  
# books bought  2.2 1 1 2.167948339  
Total Price $96.00 $50.00 n/a 113.5451452  
Ave. Book Price  $37.30 $45.00 n/a 28.22144575  

Fine Arts:Fine Arts:

Variable Mean Median Mode 
Standard 
Deviation 

GPA 3.33 3.00 3 0.470233984  
# books bought  5.2 7 7 2.949576241  
Total Price $84.65 $83.25 100 15.02040279  
Ave. Book Price  $22.79 $14.29 14.28571429  14.53967566  

Foreign Languages:Foreign Languages:

Variable Mean Median Mode 
Standard 
Deviation 

GPA 3.34 3.35 3 0.315598277  
# books bought  3.25 4 5 1.484771179  
Total Price $88.42 $78.00 110 34.29937273  
Ave. Book Price  $30.69 $28.75 30 13.05095556  

Humanities:Humanities:

Variable Mean Median Mode 
Standard 
Deviation 

GPA 3.47 3.50 3.5 0.381629435  
# books bought  2.153846154 2 2 0.987096234  
Total Price $153.46 $150.00 150 80.21805219  
Ave. Book Price  $79.29 $75.00 75 41.15216534  

Natural Sciences & Math:Natural Sciences & Math:

Variable Mean Median Mode 
Standard 
Deviation 

GPA 3.33 3.05 3 0.542935919  
# books bought  3.5 4 4 2.307277489  
Total Price $86.00 $90.00 90 41.85167112  
Ave. Book Price  $32.53 $24.38 n/a 25.0211888 

Social Sciences:Social Sciences:



Are K students paying too much at the bookstore?Are K students paying too much at the bookstore?
&&

Who is paying the most?Who is paying the most?

8

version 2.0

June 2004

Taylor Host

Prof. Chuck Stull
Quantitative Methods II

Analysis of Major Type Statistics:Analysis of Major Type Statistics:
As far as individual book price, the Natural Sciences

show the highest mean ($79.29) but the lowest number of books
per class (2.153846).  This indicates larger, more expensive
books.  Foreign Language results indicate both the lowest average
book price (22.79) and highest number of books (5.2), indicating
there is a negative relationship between number of books per
class and average price per book.

The Natural Sciences held the highest total price by far at
$153.46,while Foreign Language was again at the bottom of the
hierarchy with a total price of $84.65.  Still, a mark of note is placed
on these two major type’s variations in the average and total price
variables.  Foreign Language has a lower standard deviation
(15.0204 and 14.53968 respectively) than the Natural Sciences
(80.21805 and 41.15217) indicating that despite the averages, it is
possible to engineer a Natural Science study path that does not
include the most expensive textbooks.

GPA within the five categories of major was reliably standard,
hovering 3.5.  Science possess the highest average GPA (3.47)
while Social Sciences and Foreign Language “bring up the rear” at
3.33.  Foreign Language and Social Sciences have the highest two
number of books per class (5.2 and 3.5 respectively) indicating a
possible negative relationship between number of books per class
and GPA in major.  This is possible due to the presumed difficulty of
juggling different texts versus operating off of a single text or two
books.

Fine Art has the second highest total price ($96.00) but also
the highest variation for two reason: 1.) the sample size of Fine Art
students was low (5) and 2) This combines with one of the respon-
dents giving $0.00 as the total price of books (respondent had a
class that required no texts).  This outlier provides a very high stan-
dard deviation (113.5451) for total book price.  Therefore, we find
the average book price statistic to be more sound in analyzing the
majors (lower standard deviation).
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Comparative Studies with Remarks:Comparative Studies with Remarks:

The three following studies performed a more in-depth analy-

sis on textbook prices over wider populations than our study.  The

results we received from Kalamazoo College students are generally

typical in accordance with these studies’ findings and their similari-

ties will be examined further in each Hypothesis THypothesis Testingesting section.  All

studies’ findings indicated an increase in the price of college text-

books in recent years as inconsistent with rising inflation.  This sug-

gests that students are generally beyond overcharged for their col-

lege textbooks.

Study 1: Study 1: PIRG’s “Rip-off 101”PIRG’s “Rip-off 101”
The sample was taken from several Southern Californian

Universities.  Students were sampled on textbook price and propen-

sity to buy used versus new.  Faculty were sampled on edition choice,

change, and attitude to edition choice and change.  The study was

conducted by CalPIRG. (FFairchildairchild)

Findings:

Students will spend an average of $898.00 on text

books during a school year (2 semesters or 3 quar

ters).

Remarks:

Study suggests that students are overpaying for col-

lege textbooks.  The sample was taken from several 

Southern Californian Universities.  
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Our Findings:

Students will spend an average of $935.91 on text

books during a school year (3 quarters).

Our Remarks:

While our average is slightly higher than this particular 

study’s average.  They are remarkably close.

Study 2: Study 2: Textbook Price InflationTextbook Price Inflation
The study was conducted on textbook chains that do business

in New Mexico, in an attempt to capture the rapid price inflation of

college textbooks in recent years.  This particular study was con-

ducted in response to NM House Memorial 89 and NM Senate

Memorial 53, two committees producing data based on consumer

items in New Mexico. (FreedFreed)

Findings:

On average, textbooks cost $46.42 each.

Remarks:

Study suggests that textbook prices rose 65% in one 

decade, surpassing changes in CPI and inflation.  The 

study also made note that Science and Art textbooks 

are normally at a higher price than other subjects due 

to the need for color pictures, diagrams, and charts.

Our Findings:

On average, Kalamazoo College textbooks cost $43.12 

each.
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Remarks:
Our results are close to this study’s findings.  With a 
high number of Natural Science students at Kalamazoo
College, our survey may have slight error in that 
Natural Science only comprised 24.5% of our sample.  
If we were to have more Natural science students 
and/or Art students in our sample, our average book 
price may have been considerably larger.

Study 3: Study 3: A Comparison of A Comparison of 
Textbook PricesTextbook Prices

The study was conducted on textbook chains that do busi-

ness in Richland, IL, and online merchants.  The sample consisted

of 100 college textbooks chosen from each source. (JonesJones)

Findings:

On average, a new textbook at eCampus.com (the

lowest priced outlet) cost $50.20.

Remarks:

Study suggests that online retailers cost less when it 

comes to new and used books, suggesting the inter

net as a positive outlet for cheaper textbooks.

Our Findings:

On average, Kalamazoo College textbooks cost $43.12 

each.

Remarks:
Again, our results are close to this study’s findings; 
however, ours are close to $7.00 lower perhaps due to
the availability of used textbooks within the Kalamazoo
College Bookstore.  If we were to survey for this study
again, there would be concessions and questions as to 
the new or used status of books purchase by our
sample. 
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Confidence Intervals:Confidence Intervals:

1. Total Yearly Textbook Cost:
Mean = $935.20 ; Confidence = 95% ; 
n = 53 ; stdev = 578.910589 ; t-val = 2.009 (50)

Mean ± t(s.e)
$935.20 ± (2.009)(578.910589/ SQRT(53))
$935.20 ± 159.76

Confidence Interval: [775.44, 1094.96]  

2. Average Textbook Cost:
Mean = $43.12 ; Confidence = 95% ; 
n = 53 ; stdev = 33.96515 ; t-val = 2.009 (50)

Mean ± t(s.e)
$43.12 ± (2.009)(33.96515/ SQRT(53))
$43.12 ± 9.37

Confidence Interval: [33.75, 52.49]

3. # of Books Per-Class:
Mean =  3.1509; Confidence = 95% ; 
n = 53 ; stdev = 2.0606 ; t-val = 2.009 (50)

Mean ± t(s.e)
3.1509 ± (2.009)(2.0606/ SQRT(53))
3.1509 ± .56864

Confidence Interval: [2.58226, 3.71954]
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Hypothesis Testing of Variables:Hypothesis Testing of Variables:

In this section we will use hypothesis testing techniques

based upon the values given by the three studies we examined for

this project.  We will test our statistic for Total price of books per

Academic year and perform two tests on our Average Textbook

price, as this statistic is vital to our final argument regarding

Kalamazoo College’s specific textbook costs.

Test 1: Test 1: Total Price for an Total Price for an 
Academic YearAcademic Year

Note:

We are using the total price statistic given by CalPIRG’s sur-

vey (FFairchildairchild) indicating total textbook price for an Academic Year

(2 semesters or 3 Quarters) as $898.00.

h0: A Kalamazoo College student will spend $898.00 each 

academic year on textbooks.

hA: A Kalamazoo College student will not spend $898.00 each 

academic year on textbooks.

(95% confidence; n=521; t-val= 1.962 (1000))

h0 ± t(s.e.)

$898.00 ± 1.962(350.25/SQRT(521))

$898.00 ± 30.11

Critical Region: [867.89, 928.11]
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Conclusion:Conclusion:
As our Total price per book mean falls just above the bounds
of our critical region, we will reject the null hypothesis that 
Kalamazoo College students spend $898.00 per Academic 
Year on textbooks.  A larger sample size would have provid
ed us with a better estimate of total book price; however, 
our findings are not statistically significant at 95% 
confidence.

Test 2: Test 2: Average Textbook CostAverage Textbook Cost
Note:

We are using the average textbook cost statistic given by

New Mexico’s survey (FreedFreed) indicating total average textbook

price as $46.42.

h0: A Kalamazoo College student will spend $46.42 on each 

textbook.

hA: A Kalamazoo College student will not spend $46.42 on each 

textbook.

(95% confidence; n=250; t-val= 1.984 (100))

h0 ± t(s.e.)

$46.42 ± 1.984(20.8230/SQRT(250))

$46.42 ± 2.613

Critical Region: [43.81, 49.03]
Conclusion:Conclusion:

As our Average Price per textbook falls just outside to critical
region, we can reject the null hypothesis that a Kalamazoo 
College student spends $46.42 on each book (at 95% confi
dence).  Again, the possibility for used books bough by 
Kalamazoo College students will bring the average price 
down and outside the critical region.
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Test 3: Test 3: Average Textbook Cost (#2)Average Textbook Cost (#2)
Note:

We are using the average textbook cost statistic given by

Richland, IL’s survey (JonesJones) indicating total average textbook

price as $50.20.

h0: A Kalamazoo College student will spend $50.20 on each 

textbook.

hA: A Kalamazoo College student will not spend $50.20 on each 

textbook.

(95% confidence; n=41; t-val= 2.021 (40))

h0 ± t(s.e.)

$50.20 ± 2.021(20.8045/SQRT(41))

$50.20 ± 6.567

Critical Region: [43.633, 56.767]

Conclusion:Conclusion:
As our Average Price per textbook falls just outside to criti
cal region, we can reject the null hypothesis that a 
Kalamazoo College student spends $50.20 on each book (at
95% confidence).  Again, our results are just low of the 
critical region perhaps due to a propensity for students to 
purchase used versus new books.  This only emphasizes 
changes that should be made to the survey should it be 
given again.
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Hypothesis Testing of Groups:Hypothesis Testing of Groups:
For our group comparison, we will look at the differences

between the two largest major types:  Natural Sciences &

Mathematics and Social Sciences.  We will compare the two in

regard to: GPA, number of textbooks per class, and average text-

book cost at a 95% confidence level.  We want to see if there are

any statistically significant differences between these two major

types.

Data For Tests:Data For Tests:

  Natural Sciences  Social Sciences  
GPA   3.47 3.33 
  Stdev 0.381629435 0.542936 
# books/class    2.153846 3.5 
  Stdev 0.987096234 2.307277 
Ave. Book Cost    79.29 32.53 
  Stdev 41.15216534 41.85167 
n   13 18 
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Test 1: Test 1: GPAGPA

Hypothesis:

There is no statistically significant difference between 

the GPA’s of social science and natural science majors.

Xn = 3.47 ; Nn = 13 ; Sn = .3816

Xs = 3.33 ; Ns = 18 ; Ss  = .5429

Confidence level = 95% ; t-val = 2.131(15)

null hypothesis = Xn - Xs = 0

alternative hypothesis = Xn - Xs != 0

0 ± t (s.e.)

0 ± (2.131)(SQRT(Sn(Sn)/Nn + Ss(Ss)/Ns)

Critical Region: 0 ± .35387 

our test: Xn - Xs = .14

Conclusions:

We can accept the null hypothesis at 95% confidence due to 

our test falling in the critical region. Therefore, there is no 

significant difference in the GPA’s of social science and 

natural science majors
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Test 2: Test 2: # of Books per Class# of Books per Class

Hypothesis:

There is no statistically significant difference between 

the number of books in a social science class and nat

ural science class.

Xn = 2.1539 ; Nn = 13 ; Sn = .9871

Xs = 3.5 ; Ns = 18 ; Ss  = 2.3073

Confidence level = 95% ; t-val = 2.131(15)

null hypothesis = Xn - Xs = 0

alternative hypothesis = Xn - Xs != 0

0 ± t (s.e.)

0 ± (2.131)(SQRT(Sn(Sn)/Nn + Ss(Ss)/Ns)

Critical Region: 0 ± 1.2975 

our test: Xn - Xs = -1.3461

Conclusions:

We can accept the alternative hypothesis at 95% confidence 

due to our test falling outside the critical region. Therefore, 

there is a significant difference in the number of books in a 

social science class versus a natural science class.  There are

significantly more books assigned in a social science class at 

95% confidence.
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Test 3: Test 3: Average Book CostAverage Book Cost

Hypothesis:

There is no statistically significant difference between 

the average cost of a social science book and a natural

science book.

Xn = 79.29 ; Nn = 13 ; Sn = 41.1522

Xs = 32.53 ; Ns = 18 ; Ss  = 41.8517

Confidence level = 95% ; t-val = 2.131(15)

null hypothesis = Xn - Xs = 0

alternative hypothesis = Xn - Xs != 0

0 ± t (s.e.)

0 ± (2.131)(SQRT(Sn(Sn)/Nn + Ss(Ss)/Ns)

Critical Region: 0 ± 15.0857 

our test: Xn - Xs = 38.1378

Conclusions:

We can accept the alternative hypothesis at 95% confidence 

due to our test falling well outside the critical region. 

Therefore, there is a significant difference in the average 

cost of a book in a social science class versus a natural 

science class.  Natural science books  are significantly more 

expensive than social science books at 95% confidence.

This is perhaps due to higher printing costs (graphs, color 

pictures, tables, etc.).
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Appendix A: Appendix A: SurveySurvey

Welcome to our Survey!

We all know how expensive a K education can be. Tuition is fixed
cost for your education, but variable necessities, such as books
and meals, are important as well. This survey is designed to figure
out which major, on average will raise your overall cost of living. 
Please complete each form below and click on "submit" when you
are satisfied with your answers. 
Thanks! 

Basics 
What class are you? _______
Male or Female: _______
What is your major (or prospective major; if a double major, 

choose one)? _______
What is your GPA in this chosen major? _______

Books:
How many books did you buy for the last class you took within 

this major? _______

What was the total price of the books you bought for that specific 
class? $______

Available Online:
http://www.sillyjesus.com/main/survey.html

ASP.net Coding:
http://www.sillyjesus.com/main/pro/survey.asp



Are K students paying too much at the bookstore?Are K students paying too much at the bookstore?
&&

Who is paying the most?Who is paying the most?

27

version 2.0

June 2004

Taylor Host

Prof. Chuck Stull
Quantitative Methods II

Appendix B: Appendix B: Survey DataSurvey Data

Num class gender major type GPA numbooks  
tot. 

price avg. price  
1 1 1 anthro soc 3.00 4 $95.00 $23.75 
2 3 1 art art 3.50 1 $50.00 $50.00 
3 4 2 art art 3.80 1 $45.00 $45.00 
4 1 1 bio sci 3.00 2 $35.00 $17.50 
5 1 2 bio sci 3.50 3 $150.00 $50.00 
6 4 1 bio sci 3.50 1 $75.00 $75.00 
7 1 1 bio sci 3.60 3 $150.00 $50.00 
8 3 1 bio sci 4.00 4 $120.00 $30.00 
9 4 1 bio sci 4.00 2 $300.00 $150.00  

10 2 1 chem sci 3.00 3 $260.00 $86.67 
11 1 1 chem sci 3.50 3 $200.00 $66.67 
12 3 2 compsci  sci 3.50 1 $150.00 $150.00 
13 3 2 econ soc 2.75 1 $90.00 $90.00 
14 2 2 econ soc 3.90 0 $0.00 $0.00 
15 1 2 econ soc 4.00 1 $75.00 $75.00 
16 3 1 econ soc 4.00 1 $73.00 $73.00 
17 2 2 engin soc 3.50 2 $250.00 $125.00  
18 2 1 english  hum 3.00 5 $110.00 $22.00 
19 1 2 english  hum 3.10 5 $150.00 $30.00 
20 4 1 english  hum 3.10 1 $65.00 $65.00 
21 4 1 english  hum 3.40 4 $110.00 $27.50 
22 1 1 english  hum 3.85 2 $55.00 $27.50 
23 3 1 english  hum 3.90 5 $75.00 $15.00 
24 2 1 french lang 3.00 7 $100.00 $14.29 
25 4 1 french lang 3.00 8 $70.00 $8.75 
26 2 1 french lang 3.66 7 $100.00 $14.29 
27 1 1 hdsr soc 3.80 1 $30.00 $30.00 
28 4 1 healthsci  sci 3.00 2 $150.00 $75.00 
29 1 1 history  soc 3.00 6 $100.02 $16.67 
30 1 2 history  soc 3.00 4 $60.00 $15.00 
31 3 2 history  soc 3.00 6 $70.00 $11.67 
32 4 2 history  soc 3.00 8 $90.00 $11.25 
33 3 2 international  hum 3.50 3 $50.00 $16.67 
34 1 2 music art 3.00 4 $290.00 $72.50 
35 4 1 phil hum 3.30 2 $80.00 $40.00 
36 4 2 phil hum 3.40 3 $80.00 $26.67 
37 1 2 physics  sci 3.00 1 $75.00 $75.00 
38 4 2 physics  sci 4.00 1 $80.00 $80.00 
39 2 2 polisci  soc 2.50 5 $95.00 $19.00 
40 3 1 polisci  soc 3.10 4 $110.00 $27.50 
41 4 1 polisci  soc 3.50 4 $100.00 $25.00 
42 3 2 polisci  soc 4.00 7 $200.00 $28.57 
43 2 2 psych soc 2.50 2 $120.00 $60.00 
44 1 1 psych soc 3.00 3 $110.00 $36.67 
45 1 1 psych soc 4.00 4 $90.00 $22.50 
46 1 1 religion  hum 3.00 2 $76.00 $38.00 
47 1 1 religion  hum 3.00 5 $150.00 $30.00 
48 1 2 religion  hum 3.50 2 $60.00 $30.00 
49 1 1 soc soc 3.80 2 $40.00 $20.00 
50 3 1 spanish  lang 3.00 2 $70.00 $35.00 
51 1 1 spanish  lang 4.00 2 $83.25 $41.63 
52 3 2 theatre  art 3.30 5 $95.00 $19.00 
53 2 2 theatre  art 3.50 0 $0.00 $0.00 
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Regression 1:Regression 1:
Relationship B/T # of Books Bought and 

Total Price of Books Purchased in GPA Formation:

Hypothesis:
High Books = Lower GPA (due to Higher Workload), 
Higher Price = Lower GPA (due to Financial Woes)

Y = GPA
A =  # of Books Bought
B =  Total Price of Books Purchased
Y = f(A,B)

Regression:  Y = -.055205A + -.0000706793B + 3.5541
t-stat of A: -1.9327
t-stat of B: -.07724

Analysis:
Although they fit the Hypothesis, neither of these variables

have statistical significance in GPA formation because they are all
below our t-stat of 2.009 (N = 50).  This means that there are a
lot of unexplained variables.  This equation is a very poor fit.

Regression Statistics      
Multiple R 0.271720933     
R Square 0.073832265     
Adjusted R Square  0.036785556     
Standard Error  0.414681937     
Observations  53     
      
ANOVA      

  df SS MS F Significance F  
Regression 2 0.68542 0.34271 1.992951 0.146974 
Residual 50 8.598055 0.171961   
Total 52 9.283475       
      

  Coefficients  Standard Error  t Stat P-value  
Intercept 3.554122356 0.129378 27.47084 7.9E-32  
# books bought  -0.055205 0.028564 -1.93271 0.058946  
Total Price of Books  -7.06793E-05 0.000915 -0.07724 0.938739  
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Regression 2:Regression 2:
Relationship between Number of Books Purchased 

and Class Distinction in GPA Formation:

Hypothesis:
High Books = Lower GPA (due to Higher Workload), 
Higher Class Distinction = Higher GPA (due to Experience)

Y = GPA
A =  # of Books Bought
B =  Class Distinction (Year in School)
Y = f(A,B)

Regression:  Y = -0.05628A + 0.02917B + 3.48302
t-stat of A: -2.02281
t-stat of B: 0.61175

Analysis:
Although they fit the Hypothesis, neither of these variables

have statistical significance in GPA formation because they are all
below our t-stat of 2.009 (N = 50).  This means that there are a
lot of unexplained variables.  This equation is also very poor fit.

      
Regression Statistics      

Multiple R 0.283907     
R Square 0.080603     
Adjusted R Square  0.043827     
Standard Error  0.413163     
Observations  53     
      
ANOVA      

  df SS MS F Significance F  
Regression 2 0.748277 0.374139 2.19174 0.122342 
Residual 50 8.535198 0.170704  
Total 52 9.283475       
      

  Coefficients  Standard Error  t Stat P-value Lower 95% 
Intercept 3.48302 0.149231 23.33983 1.53E-28 3.183281 
# of Books Bought  -0.05628 0.027823 -2.02281 0.048457 -0.11217 
Class Distinction  0.029171 0.047684 0.611748 0.543477 -0.06661 
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Study Conclusions:Study Conclusions:
Our statistical analysis of this survey shows:

a. Kalamazoo College students are spending on average less 

per book than other students.  This can be attributed to

the Kalamazoo College Propensity to buy used or even 

the propensity for teachers to assign lots of little books 

versus one large book (Liberal Arts effect).

b. Contrary to what some Natural Science majors may want 

to think, there is no significant difference in the GPA’s 

of social science and natural science majors.

c. Language Majors will spend the least on books

d. Natural Science majors will spend the most on books

e. There is no statistically significant relationship between 

Number of books Purchased and Class Distinction in 

GPA Formation.

f. There is no Statistically significant relationship B/T # of 

Books Bought and Total Price of Books Purchased in 

GPA Formation.

Limitations apparent within this study are related to the study

subjects' memories. Reliance on memory is a reason for data error.

As we required the students to recall the price of books within their

majors, while some may have consulted a receipt, others probably

estimated this number.  Such estimation could possibly throw off

our study.
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If we were to conduct this study again, we would take the

survey to the bookstore at the beginning of the quarter and have

students fill it out as they get their books, so as to eliminate the

memory problem and alleviate any estimation.  

Further studies might explore the phenomenon of used

materials purchased from the bookstore.  What type of student

grabs the used books versus new ones.  How does this factor into

GPA, if at all?  What implications might major choice have on the

propensity to buy used books over new ones?  

By including data related to propensity to save money on

used books, we could probably reach results more consistent with

other research studies on textbook price.  This information would

be useful in fragmenting the different book purchases into new

and used, thereby reducing the variance and stand deviations

while perhaps bringing our observed new textbook prices at a

more reasonable level.  A larger sample might be helpful as well

to narrow the field of error.  We certainly would like to get a larg-

er representation from the Fine Arts and Foreign Languages as

both had an N of 5.

With all this new information we would have had more num-

bers.  This was the biggest problem while examining this data;

there simply weren't enough numbers to compare.  With more

number results, we would be able to reach more powerful and

complex regressions, up our statistical significance, and improve

the survey results on an overall level.
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Credits:Credits:
Design: Taylor Host
Coding: Taylor Host
Statistics: Taylor Host
Data Collection: Taylor Host
Text: Taylor Host
Website: Taylor Host

This survey can be reached online at:

http://www.sillyjesus.com/quant/http://www.sillyjesus.com/quant/


