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Abstract

This paper describes a study of student textbook use in four introductory college physics
courses. Students were surveyed to find out how much they read their physics textbook,
when they read, what effect (if any) this had on their performance, and if different
instructors/textbooks made a difference. Survey results indicate that while over 97% of
our students buy the required textbook, less than 41% regularly read, 60% read after
lecture rather than before, and there is little (or no) correlation between reading habits
and course grade. Further analysis of how and why students read indicates little or no
variation in the perceived value of the textbook for course components tightly coupled to
grades. We found that these results were strikingly similar across conceptual-, algebra-,

and calculus-based courses with different instructors and textbooks.



Introduction

Physics instructors generally tell their students to read the textbook assignments before
coming to lecture (e.g. this is often stated on course syllabi). While the textbook is a part
of nearly every physics course, it is not clear how students use it. Only a small number of
previous studies have asked how students actually use their textbooks. One such study
measured the amount students read a particular introductory physics textbook at two
institutions. This study showed that at one institution less than 40% of students in
introductory physics regularly read the textbook assignments, but that at an institution
where students were required to submit reading exercises, 55% of students regularly read
the textbook. However, this study did not explore the effects of reading, or whether
different courses or different textbooks affected student reading habits. Another study, in
chemistry, reported a significant correlation between time spent reading and course grade
for general chemistry students; lower performing students actually read more. This study,
however, also reported that for organic chemistry students, there was no correlation

between time spent reading and course grade®.

These results led us to ask how much students read at our own university, and what effect
(if any) this had on their performance. Continuing where previous studies left off, we
asked when students read, how and why they use the textbook, and if different
instructors/textbooks made a difference. We found that while over 97% of our students
buy the required textbook, less than 41% regularly read, 60% read after lecture rather
than before, and there is little (or no) correlation between reading habits and course

grade. Whether they read regularly or not, most students agreed that the textbook was



useful for doing homework and studying for exams. However, only regular readers used
the textbook to understand lecture, or read word-for-word. The rest used the textbook
mainly as a reference. We found that these results were strikingly similar across
conceptual-, algebra-, and calculus-based courses with different instructors and

textbooks.

Asking the Students

To find out how and when students read, we developed a short survey, which contains 14
multiple choice and free-response questions. The questions address how, when, and why
students use the textbook. Administered on-line, students generally take less than 5
minutes to complete the survey. The survey was administered mid-way through the

semester.

Here, we present detailed responses to the following two questions. How often do
students read the textbook assignments — often (more than 80%), sometimes (20-80%), or
rarely (less than 20%)? When do students read — before lecture, equally before and after,
or after lecture? We also summarize responses to questions of how (e.g. reading word-
for-word) and why (e.g. for understanding lecture) students read the textbook. (The
complete survey and additional detailed results can be found at

http://per.colorado.edu/textbooks/ )



http://per.colorado.edu/textbooks/

The Courses

We surveyed students in four introductory college physics courses: 2 calculus-based,
1 algebra-based, and 1 conceptual-based. Table 1 lists information for the courses.
Numbers in parentheses indicate the numbers of students responding on the survey.
The grade distributions for students taking the survey had a high correlation (r > 0.9)
with the grade distribution for each whole class, assuring a representative cross-
section of each course. One of the calculus-based courses ran in the fall of 2004. The

other three courses ran in the spring of 2005.

These courses represent the canonical ones, the traditionally taught introductory
physics sequences taught in many physics departments. Each course was the second
semester of a two-semester sequence. The calculus- and algebra-based courses all had
large enrollments, while the conceptually-based course had a smaller enrollment. The
lectures all made extensive use of peer-instruction® and personal electronic response
systems (PERS®). Otherwise, lectures were the traditional style, with instructor
lecturing from the front of the room with chalk, overheads, and the occasional
demonstration. The calculus- and algebra-based courses included weekly recitations,
and students completed back-of-the-book style homework problems with an
electronic system (CAPA). Hour exams, given several times throughout each
semester, were also in the traditional style, including a span of problems from the
back-of-the-chapter style quantitative problems to problems focusing on conceptual
analysis. The courses all used standard textbooks appropriate for each level. While

students were told to read in all four courses (e.g. on course syllabi), a direct stimulus



to promote reading (i.e. reading quizzes) was given only in the conceptually-based

course.

What Students Said

The responses to how often students read are shown in Figure 1a. The vertical axis shows
the fraction of students in each course that reported reading often, sometimes, or rarely.
The colored bars correspond to each course. The average fractions across all courses are
shown below the x-axis. In general, the differences between the four courses were not
statistically significant. Any course category of response that was different from the
others (p<0.05) is indicated with an “*”. On average, 37% of students responded that they

read often, 38% sometimes, and 25% rarely.

Data on when students read are shown in Figure 1b. The vertical axis shows the fraction
of students in each course that reported reading before, equally before and after, or after
lecture. Again, the colored bars correspond to each course, and statistically significant
differences are indicated with an “*”. On average, 18% of students responded that they
read before, 21% equally before and after, and 61% after. There is a distinct bias in the
results for the conceptually-based course. About twice as many students read before than
after lecture, and we suspect that this is due to it being the only course in which reading
quizzes were given in lecture. The other three courses make extensive use of PERS, but

do not have quizzes specifically on the reading materials.



From the survey responses, it is possible to ask how many students read often and before
lecture. We found that across all courses, less than 13% of students fell into the
often/before category. In other words, only a small fraction of students follow the advice

given to them on the course syllabi.

Given the small fraction of students regularly reading the textbook, we might consider
how reading correlates with course grade. Figure 2 shows the average grades (fraction of
total possible points) for students in each course, depending on whether they read often,
sometimes, or rarely. The overall average grades in both calculus-based courses are very
similar, while grades in the algebra- and conceptually-based courses were slightly higher.
However, for algebra- and calculus-based courses, we found no significant correlation
between course grade and how much students read (average correlation coefficientr =
0.07). For the conceptual-based course, there is a moderate correlation (r = 0.47) between

course grade and how often students read the textbook.

Three key points stand out in our results. 1) Only 37% or students regularly read the
textbook, and less than 13% read often and before lecture. 2) There is no correlation
between reading habits and course grade in the algebra- and calculus-based courses. 3)
These results are repeatable across four physics courses at different levels, with different

instructors and textbooks.

Examining these results, we turn to the data on how and why students read. These results

are summarized in Table 2. Table 2 shows the fraction of students who agreed that they



used the textbook in various ways, depending on whether they read often or rarely (e.g.
60% of students who read often agreed that the textbook was useful for studying for
exams). When asked if they found the textbook useful for studying for exams and solving
homework problems, students who read often and rarely agreed equally (at the p=0.05
significance level). However, when asked if the textbook was useful for understanding
lecture, students who read often agreed significantly more than students who read rarely.
Students who read often were also more likely to read word-for-word and out of personal
interest. Thus, it appears that all students used the textbook for elements of the course
that were tightly coupled to course grade. However, only select students (who read often)
took the time to read the textbook for other reasons. Surprisingly, we found that these
select students did not receive significantly higher average course grades compared to

their non-reading peers.

Discussion

We turn to a more qualitative analysis to begin to explore why so many students do not
read, and why we find no correlation between reading habits and course grade. Interviews
and analysis of student written responses are suggestive of at least two plausible
explanations: 1) Students optimize their time by drawing on resources that they find most
productive for success in a course, the textbook being only one of many possible
resources; and 2) The textbook is not tightly coupled to elements of the courses that
directly affect students’ grades. In this case, in terms of performance, it may not matter

how or how much students read.



The first explanation emphasizes characteristic differences among students. Some
students with similar grades told us they used the textbook in very different ways. While
some “A” students read “word-for-word with understanding” and “pause after a concept
and then think about it,” other “A” students “think that the majority of the material can be
learned from attending class, actively participating, going to recitation and asking
questions, and doing the [homework].” They “don’t ever read the text” except for
“looking up constants.” On the other hand, some “D” students tell us they “read all the
material in the book, so I guess I did it about right.” It would seem there are many ways
that students use their textbooks, and perhaps there is no single right way to read..
Clearly, some students do self-select different ways of using the textbook, sometimes

productively and sometimes not.

The second explanation of textbook use centers around course structure. These courses
(and others) may not emphasize the use of the textbook. More precisely, different course
components may vary in the degree to which they draw from the textbook. One student
told us in an interview that the textbook was “really useful for [homework]” but that “the
material on the exams is similar to the format of the lecture but not so much similar to the
book.” In the algebra- and calculus-based courses we surveyed, there was generally a
much broader spread in exam grades than homework grades. In light of this, a possible
explanation is that the elements of the course where the textbook might play a major role
(e.g. homework) do not contribute to grade differences as much as other elements (e.g.

exams).



These two perspectives, students optimizing approach and the structural organization of
the course and resources, are no doubt tightly coupled. To be sure, we do not believe that
either explanation is sufficient by itself. These results of students’ use of textbooks likely
stem from the complex interaction between diverse groups of students and courses with
certain built in structures. Understanding the textbook’s role in this interaction, and how
to more (or less) tightly couple textbook use with our course goals is rich area for further

study.

Conclusion

In this paper, we have addressed questions of if, when, how, and why students read their
physics textbook. We have not addressed the question of whether students should read,
allowing readers to draw their own conclusions on this point. What we can say is that
while physics instructors perceive a high value in textbooks, students may not. Physics
instructors tend to advise their students to read the textbook and read before coming to
class. The conventional wisdom is that students who follow this advice will perform
better overall in the course. We have found that most students do not follow this advice,
and that these students are not necessarily hurt (performance-wise) compared to students
who do read as they are instructed. We are not yet sure why this is, and we can only
speculate. One student told us, “For the most part, | am either working [at a job] or in
class from 8a-6p every day.” Thus, reading may simply be a matter of time optimization.
On the other hand, it is illuminating that some students associate the lecture with exams,
and the textbook with homework. No doubt, the relationship between textbooks and

student learning is complex and deserves further attention. Based on the observation that



less than 40% of students read, other researchers have suggested that “students have not
figured out for themselves that reading is a potentially useful intellectual endeavor.”*
Perhaps the fact that students can get A’s despite not reading sends a different message.

At any rate, our findings should prompt educators to examine just what role textbooks

play in their courses, particularly from the point of view of the students.
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Table 1. Course information

ICourse Textbook [Enroliment

[Calculus-based (Fall 04) [Fundamentals of Physics, Halliday, |479 (402)
Resnick, and Walker®

Calculus-based (Spring 05)  [Physics, Knight® 334 (215)

Algebra-based (Spring 05) Physics, Giancolli’ 423 (183)

Conceptual-based (Spring 05) [How Things Work; The Phg/sics of 49 (29)
Everyday Life, Bloomfield

Table 2. How students use their textbooks

Calc Fa 04 | Calc Sp 05 | Algebra| Conceptual
Studying for Exams S:ltrirlly Bg;/" gg Zs(l) 483
Solving Homework Problems (R?:[reerlly gg 2‘21 gg 23
Understanding Lecture g:[rirlly gg gg ;g 1471
Read out of Personal Interest (I'\?;trzrlly g’; gé 3(5) gg
Read Word-for-word (Fg:[reerlly Ig I;'f ig ig
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Figure 1. a. How often students read. b. When students read. Numbers
below the x-axis are the average for each category (e.g. 37% of all
students responded “often”). “*” indicates a statistically significant
(p<0.05) difference from the average in each category.
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Figure 2. Average grade vs. reading habits for each course. Error bars
represent 95% confidence intervals. Numbers below the x-axis are the
average grade in each course.
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[Survey Question

Course Responses

Do you own the textbook for this class?

0% 20% 40% 60% 80% 100%
Calc Fa 04 3%
Calc Sp 05 4%
Algebra 2%

Conceptual 3%

Calc Fa 04

Distribution of Students by Reading Habits
(e.g. 13% of Calc Fa 04 students read often and before)

| read the textbook assignments...

[Doften (>80%) O Sometimes (20-80%) ORarely (<20%) |

0% 20% 40% 60% 80% 100%

Calc Fa 04
Calc Sp 05
Algebra

Conceptual

When | read the textbook assignments, | read them...

DBefore lecture BBoth before and after O After lecture

0% 20% 40% 60% 80% 100%

59%

Calc Fa 04
Calc Sp 05

I
63%
I

Algebra 68%

Conceptual

Rarely

Sometimes

Conceptual

Calc Sp 05
2%
I
OBefore OBefore
OBoth OBoth
O After O After
Often Rarely Sometimes Often
Algebra

| feel that the textbook is useful for...

understanding the material covered in lecture.

O Agree ONeutral ODisagree

0% 20% 40% 60% 80% 100%

Calc Fa 04
Calc Sp 05
Algebra

Conceptual

Rarely

Sometimes

0%
Often Rarely

Sometimes Often

studying for exams.

Calc Fa 04
Calc Sp 05
Algebra

Conceptual

solving homework problems.

Calc Fa 04
Calc Sp 05
Algebra

Conceptual

learning physics just out of personal interest.

Calc Fa 04
Calc Sp 05
Algebra

Conceptual

putting me to sleep.

Calc Fa 04 9

Calc Sp 05 9
Algebra 33%

Conceptual 9

When | use the textbook...

| read the entire chapter work-for-word.

OAgree ONeutral ODisagree

0% 20% 40% 60% 80% 100%

Calc Fa 04
Calc Sp 05
Algebra

Conceptual

| study the sample problems.

Calc Fa 04
Calc Sp 05
Algebra

Conceptual

I look up constants and equations.

Calc Fa 04
Calc Sp 05
Algebra

Conceptual

The cost of the textbook was reasonable.

OAgree ONeutral ODisagree

0% 20% 40% 60% 80% 100%

Calc Fa 04
Calc Sp 05

Algebra

Conceptual
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