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ne of the most difficult classroom tasks that a fac-

ulty member faces is getting students to become

active in the learning process. Several methodolo-
gies can be used to promote active learning, such as asking
questions and waiting (sometimes at length) for a response,
dividing the class into groups and asking them to address a
particular issue, having students work problems on the board,
or even having them give the lectures. But it is often difficult
to implement these techniques, particularly for classes with
a large number of students or technical courses that are
typically lecture-driven and which involve numerous equa-
tions and definitions. Additionally, the methodologies de-
scribed above consume class time—a precious commodity
when there is pressure to cover the topical content outlined
in the course catalog.

In an attempt to involve students in the learning process, I
have used some of the techniques described above in several
engineering courses I have taught. While the various activi-
ties seem to work well, they take up class time that is needed
to convey important technical information to the students.
To overcome this difficulty, I have used journal writing to
encourage students to become more active in the learning
process without sacrificing class time. The journals are used
for informal writing, giving the students an opportunity to
express their thoughts and questions both about course-re-
lated issues and about issues outside the scope of the course.
This activity is part of a university-wide "Communication
Across the Curriculum" effort to integrate writing (formal
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and informal), speaking, and collaborative learning into uni-
versity curricula.

Journal writing is certainly not a new concept. It has been
used frequently in liberal arts courses, and it has also been
used for many years in science and engineering courses,
although the body of literature describing journal writing in
science and engineering is somewhat limited (for examples,
see Selfe and Arbabi!"l and Schulz and Ludlow'). Selfe and
Arbabi used journal writing in a civil engineering lecture
course, requiring students to write at least one page a week
about the course, including documentation of their progress
on design projects. The pages were submitted for review
three times during the ten-week quarter. I used a similar
approach except that the journal writing was not required.
Those who elected to write in a journal, however, turned in
multiple pages each week.

Schulz and Ludlow used student journals in a different
way in a graduate chemical engineering course. The students
were required to write journal entries (comments and ques-
tions) about assigned reading before attending each class,
and each submission was evaluated on a scale of 1 to 5. In
the work described in this paper, however, the journal en-
tries were made after class and the submitted pages were not
graded. Obviously, there are many ways to integrate infor-
mal writing into a lecture course (an excellent book on the
use of journals has been edited by Fulwiler”; also see
Marwine!). The purpose of this article is to provide the
framework that I used to incorporate journal writing into
chemical engineering courses and to use examples of student
writing to illustrate the benefits of informal writing.

LOGISTICS

The courses in which I have experimented with journal
writing were on the junior and senior levels, with enroll-
ments from thirty to sixty students. The students were not
required to submit journal pages—they did so on a volun-
tary basis. I provided instructions at the beginning of the
semester, and the weekly assignment was always the same.
At the end of the week, the students could submit a journal
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page from each previous class period, describing the most
important thing(s) that they learned from those lectures. The
objective was to encourage the students to go back into the
class notes, review the material, extract the important infor-
mation, and transfer their thoughts about the subject matter
onto paper. The students were then free to write on any other
topic.

The journal pages from the previous classes were handed
in each Friday (or Thursday for a T-Th class) and were
checked off. I told the students that the pages would not be
graded for grammar, punctuation, or political correctness. In
addition, I stressed that the information that I read would be
held strictly confidential. The incentive for submitting all
journal pages was two bonus points at the end of the semes-
ter, making it possible for a student to have a final course
grade of 102. It should be emphasized again that the students
were not required to submit journal pages, but the two bonus
points were incentive enough so that over ninety percent of
the students in each course participated in this activity.

I collected the pages at the end of each week and read
them over the weekend. The students often asked questions
about the lecture material or about homework problems. It
took approximately one hour per fifteen students to read the
pages and to give written feedback. The feedback ranged
from short answers to lengthy derivations to "words of wis-
dom." I debated whether to edit the writing by making spell-
ing and grammar corrections, but I decided it would be too
time consuming and that it was not necessary for this type of
informal writing (although in a few glaring instances, I did
point out to students that they needed to improve their spell-

ing).
EXAMPLES OF JOURNAL ENTRIES

As I mentioned earlier, the goal of journal writing is to
encourage students to be more active in the learning process.
For this to be successful, the students must make an attempt
to truly understand the material and to ask questions when
something is not clear. The value of journal writing is illus-
trated below, using examples of student writing:

B "You said that Newtonian fluids do not support a normal

stress. What about buoyancy?"
This is an excellent example of a student who takes
what he is learning now and relates it to concepts
learned in previous courses. I responded to this ques-
tion by describing the difference between a buoyant
(static) force and the normal stress that is generated by
fluid motion. It is gratifying to see a large number of
students relating the lecture material to material from
other courses, to their everyday experiences and to
their industrial work experiences.

B "Could you explain why the second homework problem
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only has pressure from gravitational forces and the first
problem has to account for both pressures (I'm not sure I
understand the difference)."”
This illustrates what is probably the most valuable as-
pect of journal writing. Students are often apprehensive
about asking questions in class or visiting the instructor
in person—journal writing provides a non-threatening
environment where they can ask their questions and
receive feedback. It is also valuable for the instructor
since the common questions that are raised in journal
pages can then be addressed in class the following week.
Journal writing thereby provides weekly feedback from
students.

B "I could follow the example you worked until you chose

the velocity scale. I don't understand why you chose the

maximum velocity . . . Ah, yes, but the plot of v vs. x would be

a little different, right? I think I answered my own question."
This is the type of entry all instructors would like to see.
The student posed the problem and then came up with
the solution on his own (an example of "writing to
learn"). Unfortunately, this type of entry is not encoun-
tered often enough.

The following example illustrates student insight . . .

B "] have finally begun to notice an interesting trend this
year among my classes. Finally, all the little bits and pieces
of information and skills we have been taught in the past 2.5
years are coming together. For example, we are using Laplace
transforms from math class to solve problems in process
dynamics. We can use numerical methods to solve problems
in all other classes. Also, in many instances, pchem and
thermo go hand-in-hand. I find this trend very encouraging
and helpful—courses reinforcing each other."

... and creativity

B "] have discovered that I am a Bingham tanner. Yes,
once our design project was turned in, I suddenly found a
wee little bit of free time. So I used it to lie in the sun for 1.5
hours one day last week to rid myself of my ghastly color.
Even though it was a very sunny day, with a temperature in
the 70s (°F), and even though I (unwisely) wore no sun-
screen, you would not have been able to tell (on the follow-
ing day) that I had ever gone outside. I figure that I must
reach some minimum value of sun exposure before I tan."

Students were also encouraged to write about other things,
particularly items related to engineering (newspaper or maga-
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zine articles, TV shows, seminars, discussions with friends,
etc.) and about personal experiences if they so desired. Most
of the students stuck to course-related issues, but many
students wrote about unrelated topics such as "significant
others," interviewing, politics, other classes, tests, lack of
sleep, and (usually toward the end of the semester) the
philosophy of life. I did not discourage writing on these
subjects because I wanted to give the students freedom to
express their thoughts and to solicit my opinion/feedback on
a variety of topics.

ASSESSMENT AND SUGGESTIONS

In the spring semester 1993, Clemson University's Pearce
Center for Professional Communication administered a sur-
vey to my junior-level chemical engineering class to obtain
student feedback on journal writing. The students were over-
whelmingly positive about the experience (a few of the
students said that it took too much time and a few had not
written any journal pages). These juniors (and the seniors in
a subsequent class) said that journal writing

* Helped identify key concepts

* Helped them retain information more easily

* Provided an opportunity to get clarification from the
professor

» Was a place to speculate about the practical applica-
tions of the course theory

* Gave them a chance to know the professor more
personally

The last item is particularly important. Journal writing not
only gave the students a chance to know me on a more
personal level, but it also gave me the opportunity to know
them better. This seemed to create a more relaxed atmo-
sphere in class, and the students seemed less afraid to ask
questions. In essence, journal writing indirectly led to an
active-learning environment in the classroom.

Initially, I was met with some resistance when I proposed
the idea of journal writing. The students were skeptical
("Honestly, I thought the idea of a journal in my engineering
class was stupid at first, but the journal proved useful.") and
frankly, I did not know what to expect. After several semes-
ters, however, the process has evolved into a valuable tool
for the students.

The following suggestions are provided to help make jour-
nal writing a more positive experience, both in terms of
student learning and faculty time.

4 In the beginning, too many students strayed from
the original intent of the journals and wrote about
anything and everything except the course. The
instructor must emphasize that the journal pages
will not count unless they focus on at least one
major concept from each lecture.

@ The other extreme occurs when students simply
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transcribe class notes onto the journal pages. The
professor should emphasize that the students must
summarize the lecture by selecting, say, one to three
key points.

@ If faced with large classes or severe time con-
straints, ask the students to summarize the important
points from each week of lectures on one page—
they still identify key points, but they tend to write
less when they are limited to one page. As an
alternative, collect journal pages every few weeks
and selectively read some of them."’ This has the
disadvantage, however, of not obtaining and
providing weekly feedback.

# Offer an incentive. It is amazing how many
students will participate when offered two bonus
points for submitting journal pages throughout the
semester (". . . the two bonus points for my average
were highly motivating").

As the instructor, I found student journal writing to be
quite beneficial. It gave me an opportunity to answer stu-
dents' questions directly with written feedback and also al-
lowed me to identify common questions that then could be
addressed during subsequent class periods. The journals also
provided a forum for students to express their opinions on a
variety of topics. Journal writing takes no class time and is a
valuable means of increasing communication between stu-
dent and instructor. More importantly, it motivates students
to review the lecture material and to write about it on a
regular basis, a practice we should all follow to document
our thoughts and ideas.

I close with a student comment on journal writing after the
semester was completed.

"Although at times it was a pain, it allowed me to get
things out. Strange, but I have continued writing jour-
nal pages . . ."
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