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ABSTRACT

One hundred and eighty nine students enrolled in a sophomore electrical engineering circuits
class were asked to keep a journal of their study habits, observations, and attitudes regarding the
course as it progressed through the semester.  They were periodically asked to turn in parts of
their journal for review, with a submittal of a two-page study journal summary at midterm and
the end of the semester.  This paper describes how the use of a study journal in this way
improved many students’ awareness of their study habits for the course and enhanced their
overall educational experience.  Data are presented in the form of student comments excerpted
from their study journal summaries. The authors discuss inferred improvements in the students’
cognitive development.  While difficult to prove, the authors postulate that the use of a study
journal ultimately benefits the students’ attitude and performance in follow-on engineering
classes and can aid techniques such as problem-based learning.

INTRODUCTION

Early in their college careers, many engineering students have difficulty mastering their more
technical classes, sometimes not realizing that these classes typically require a different approach
to studying (i.e., reading coupled with the practice of problem sets) compared to other classes
such as history or literature (where reading alone is the normal study mode).  This can lead to
early frustration with engineering and is a contributing factor to the high attrition rates
experienced by all the engineering disciplines.1,2  Thus any method that improves our students’
study habits may increase retention rates and potentially improve overall student performance.

For us, another motivation for improving our students’ study habits results from one of the
specific educational outcomes stipulated for the U.S. Air Force Academy (USAFA), which states
we must produce “officers who can frame and resolve ill-defined problems.”  In this context, an
ill-defined problem (sometimes referred to in the literature as an unstructured problem) is
ambiguous, iterative, and ever-changing.  This type of problem lacks certainties related to the
validity and completeness of the data available, the range of solution options, and the outcomes
that follow from various solutions.  If experts might disagree about the best solution, it can be
called an ill-defined problem.  Obviously, ill-defined problems abound in engineering, and the
desire to graduate students who can handle this type of problem is not unique to USAFA.  While
simply improving our students’ study habits will not, by itself, result in the ability to frame and
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resolve ill-defined problems, it is a necessary component for achieving that educational outcome.
Thus we seek a method that will facilitate improvements in student study habits, and from that
raise the level of their academic performance and enhance their overall educational experience.
It is the authors’ opinion, furthermore, that increasingly popular problem-based learning (PBL)
techniques would benefit greatly from this method.3

BACKGROUND

When we as professors seek to improve the learning process of our students, it is helpful to have
some sort of model for cognitive development to which we can refer.  There is no shortage of
models in the literature from which to choose; Bloom, Dewey, Perry, and others have all
proposed various models to describe the process of learning.4-7  Given our emphasis on
developing our students’ ability to frame and resolve ill-defined problems, the authors find the
most suitable model for our efforts in this context to be the reflective judgment model of adult
cognitive development.8-12  The skills required to frame and resolve ill-defined problems are
imbedded in the reflective judgment model, which has been validated by over 20 years of cross-
sectional and longitudinal research.  The USAFA Levels of Performance for Framing and
Resolving Ill-Defined Problems13 (see Appendix) are based on the reflective judgment model and
related research findings regarding typical performance of undergraduate students.  Because the
thrust of this paper is to describe the use of study journals rather than expound on the model, the
reader is directed to the references for more detail regarding the reflective judgment model.

Asking students to maintain a study journal as described in the next section is an indirect way of
asking them the question, “What is the best way to study for engineering courses?” Not by
coincidence, that question represents an ill-defined problem.  Thus by maintaining a study
journal and pondering how best they might study for this engineering course, they are not only
potentially improving their study habits (which is needed to progress toward cognitively complex
reflective thinking required for ill-defined problems), but they are also getting exposure to and
practice with an ill-defined problem.  This helps us achieve in two ways our desired educational
outcome of “officers who can frame and resolve ill-defined problems.”

METHOD

The original idea of using study journals to improve student study habits for engineering courses
came to the authors from a short article by Sweidel in The Teaching Professor.14  We decided to
try the concept in a single electrical engineering (EE) class, EE 231, “Electrical Circuits and
Systems I.”  This class provides an introduction to circuit analysis and system design, circuit
models of electrical devices and systems, nodal and mesh analysis, Thevenin and Norton
equivalent circuits, operational amplifier circuits, transient response of first-order circuits,
sinusoidal steady-state response, analog-to-digital and digital-to-analog converters, and  a
systems-level overview of electronic communication systems.  It is a sophomore-level class and
constitutes the first EE class taken by our EE majors; it is also taken by students in some other
technical disciplines at USAFA: astronautical engineering, mechanical engineering, engineering
sciences, computer science, and physics. P
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Over the period of two semesters, Spring 1996 and Fall 1996, all of the one hundred and eighty
nine EE 231 students were asked to keep a journal of their study habits, observations, and
attitudes regarding the course as it progressed through the semester.  They were instructed to
make journal entries 16 times at regularly spaced intervals throughout the semester and were
asked to turn in a two page (double spaced) journal summary, as well as their entire journal for
review, both at mid-semester and the end of the semester.  The students were informed that this
activity constituted 5% of their midterm grade (important at USAFA because it helps determine
cadet privileges) and a total of 4% of their final grade in the course.  Specifically, the students
were asked to answer to the following question in their journal summary:

What are your current study habits and how effective have they been in this course?

After reviewing the responses from the Spring 1996 class, the directions were made more
specific.  In addition to answering the above primary question, the students were to consider the
following secondary questions:

1.  What, if anything, have you learned about your study habits this semester?
2.  Have you made any changes this semester in how you study, take tests, or think/feel about
your school work?

--  If no, why not?
--  If yes, what changes have you made and why? With what results?

3.  What do you think is the best way to study?  What is the basis for your opinion?
4. Do you think it's possible to know for sure if your opinion about the best way to study is
correct?

--  If yes, how do you know?
--  If no, why can't you know for sure?

5.  When people disagree about how to study, does this mean that one opinion is correct and
the others are wrong?

--  If yes, how do you decide which opinion is correct?
--  If no, is one opinion better than the others?  How would you decide which opinion is 
best?

The secondary questions, particularly 3, 4, and 5, lead the students into the unfamiliar territory of
the ill-defined problem.  The questions were adapted from King and Kitchner’s Reflective
Judgment Interview.9  Having responses to these questions in an informal essay context allowed
us to look at examples of students’ reasoning about the ill-defined problem of developing
effective study habits. The Levels of Performance in the Appendix would thus be used as one
way to evaluate the essays.  Other professors who may choose to implement a study journal
project for their classes will find that fine-tuning of the student instructions, such as we indicate
above, will be necessary to achieve the desired results as the project evolves.

RESULTS

As with all unfamiliar activities, most students were resistant at first to the idea of keeping a
study journal; some complained rather eloquently.  The better students were more adamant than
others, using a typical argument of “I get good grades already so I must know how to study!”
Some argued that it was an EE class and the study journal was not an EE activity.  The professors
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patiently explained to all that the exercise was for the students’ benefit and would not be
rescinded.

By the end of the semester, positive remarks about the study journal exercise were nearly
universal among the students.  Almost all students indicated that the time and energy devoted to
the study journal helped them learn how to study better.  Even the better students, who
complained the loudest in the beginning, were amazed that they learned to study even more
efficiently than before.  Poorer students gained insight into study activities that were not as
productive as they had hoped.  Some students commented that they applied what they learned
from the EE 231 study journal to other classes with very positive results.  For us, one of the most
encouraging types of comments found in the end of semester summaries were similar to “The
study journal helped me stop worrying about the grade I’ll get and concentrate more on how I
study the course material, and as a result I received a better grade.”

Some direct quotes from student summaries, each from a different student, are given below. The
final grades of these students ranged from A to D, and are given in no particular order.

• “When I found out I had to keep a study journal, I was definitely not overjoyed.  However,
after keeping a journal all semester, I realized that it taught me a lot about my study skills and
class preparation.”

• “After reviewing my journal, it was apparent that there was a trend in my study habits and
grades.  When I did the homework and went in for extra instruction, there was a dramatic
improvement in my grades.  I got into a bad cycle of doing well and then letting up.”

• “By looking at the study journal I had written for the first [exam], I was able to make changes
to my study plans... These techniques have helped me become a better student.  I was able to
get better grades on [exams] not only in this class, but also in all my other classes as well.”

• “I felt I have improved my study skills, not only in this class, but in all of my classes.”

• “What I learned for study habits is that because I had to write in a study journal I thought
about what I actually did to study, and that made me aware as to what I did that helped me do
well.  The one thing I changed was that I studied with a group before [exam 2] and I think
that helped me so I also studied with a group for [exam 3].  I got 93 and 100, respectively,
which shows that the change had positive results.”

• “After reviewing my journal entries, I have noticed a general pattern or trend which is
occurring in both EE and my other classes.  The improvements that I have made have been
for the better, and I should continue to work on improving them in the future.”

• “Throughout the semester I have learned a great deal about my personal study habits and
skills.  From this knowledge of my habits, I have been able to improve and develop my skills
and habits immensely.  I feel this semester has helped me greatly with my personal study
techniques.”

• “The study journal I have kept for EE 231 has helped me improve my performance,
especially in the area of studying, throughout the semester.  As a result of filling in and
updating my journal after certain lessons and [exams], I have been able to reflect upon my
performance in this course more often than in other courses I have taken.  Each time I
reviewed my accomplishments, I saw certain weaknesses that I was able to correct.  I feel I P
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have changed some of my study habits (not only in this class) this semester as a result of the
journal I have kept.”

• “I think a study journal can be beneficial for individuals who have not quite found the groove
in college school work.  It helps them explore their approach to studying from new angles,
and maybe re-evaluate their methods.”

• “I think that my study skills are serving me well.  One thing that I have noticed however is
that I sometimes spend far too much time trying to redo problems that I don't get on the first
try (before class).  I decided to give those problems a rest until after the lecture, and then they
were easy!  After I made this change, I noticed that the amount of time I spent erasing my
papers went down considerably and I was able to get more done in my other classes!”

• “I have made some observations this semester on how to study better.  A lot of this came
through studying for EE.  I didn't like EE231; rather, it was one of my hardest classes, and
one I liked the least.  It did teach me a lot, though, and I even learned something about
myself.  It was a fun class and I learned a lot.”

• “I had never really spent any time analyzing [my study habits], so I just let whatever
happened happen, and I went on my merry way.  But now that I have spent some time
analyzing them, I'm realizing that I am extremely lazy.”

• “My experience with EE231 essentially taught me that my old study habits were ineffective.
...Of course, old habits are hard to break. ...After [exam 2], I made a change in my study
habits.  Rather than memorize how to do specific problems, I learned the concepts and more
general approaches to solving EE problems.  As a result I spent less time studying and
received a higher score on my exam.  I think I have learned how to study more effectively and
efficiently.”

• "I did not change my study habits this semester.  I did however change the way I did the
tests.”

• “This journal actually is helpful for identifying what I need to do and how I should be
budgeting my time.”

• “Even though I was not thrilled with the idea of study journals early on in the semester, I
think it has been a beneficial tool and has helped me reflect on what helps me to do the best I
can.”

• “In this course I have developed new ways to accomplish homework, but more importantly
new ways of learning which improve a lot of things including test taking skills.”

• “At the beginning of the class I thought this was a stupid idea but it has turned out to be fairly
helpful.”

• “When it came time to review my study journal for the first half of the semester and reflect
on my study habits I found my studying was inconsistent.  ...  Fortunately, I took my advice
on how to improve my study habits.  For the second half of the semester I have spent much
less time studying, but I have maintained the amount I have learned, and even improved my
exam scores by an average of 10 points per exam.”
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As discussed earlier in this paper, the study journal exercise in itself constitutes an ill-defined
problem.  When the students’ summary essays were evaluated in terms of the Levels of
Performance (see Appendix), statements from students indicated a wide range of ability to frame
and resolve such a problem.  Some students evidenced improvement in handling the ill-defined
problem of study skills between the mid-semester and end of semester comments in the journal
summaries, but the sample size is still too small to draw any definitive conclusions. We
anticipate that the study journal exercise, as one tool in a large array of techniques, will help
bring us closer to attaining our desired educational outcome of “officers who can frame and
resolve ill-defined problems.” We plan further analysis of the data and will also obtain more data
as the exercise is continued through future semesters.

One disadvantage of assigning students to keep study journals needs to be elucidated.  We are
keenly aware, as are most professors, of practical limits to the time required of students inside
and outside of class that must be devoted to each course.  The cadets at USAFA, in particular,
have extremely heavy time commitments due to their academic, military, and athletic
responsibilities.  The authors thus consciously chose not to increase the overall time requirements
of the EE 231 class, even though the study journal was a new requirement.  As a result, a small
amount of subject content was removed from the course to compensate for the time required of
the students to maintain and summarize the study journals.  In light of the apparent advantage of
the study journals, the authors are satisfied with this trade-off.

CONCLUSIONS

The study journal exercise described herein proved to be an effective method to improve
students’ awareness of their study habits and enhance their overall educational experience.
While it is too early to have definitive quantifiable data as support, the authors postulate that the
use of a study journal ultimately will benefit the students’ attitude and performance in subsequent
classes.  We further believe that the exercise facilitates cognitive development toward the higher
levels of reflective thinking required for ill-defined problems and can also work synergistically
with the increasingly popular problem-based learning techniques.

While we address above the initial reluctance of students to maintain study journals, we
recognize the equally likely reluctance of faculty members to invest the time and effort into such
an activity. Given the extremely positive initial results we have seen, the authors highly
recommend that study journals be given serious consideration as a tool that can benefit the
cognitive development of their students.
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APPENDIX

USAFA Levels of Performance for Framing and Resolving Ill - Defined Problems

A working group of USAFA faculty led by Colonel David Porter, PhD addressed assessment
issues related to the Academy’s stated educational outcomes.  This faculty group consulted with
Dr. Cindy L. Lynch about the reflective judgment model of adult cognitive development.  As a
result, the following USAFA Levels of Performance (LOPs) are based, in part, on the reflective
judgment model.  As you read through these statements, think about the differences in cognitive
complexity portrayed in the Excellent, Satisfactory, and Deficient categories.

EXCELLENT
• identifies most important ill-defined aspects of problem as well as general “ill-defined”

problem nature
• keenly aware of personal perspective and biases, and compensates effectively
• also aware of relationship between present problem and context in which it is situated
• uses goal, mission, or other ultimates to structure problem space effectively
• systematically works through problem; often makes multiple passes through the problem

space as conditions change in order to assess consequences of changes or alternatives
• unsuccessful attempts regularly used to better understand problem and solution process
• generated rich variety of alternatives; test them objectively and selects rationally
• uses general principles and fundamental concepts to frame overall problem space and as

solutions tools; provides reasonable and substantive justification for assumptions and choices
• appropriate level of confidence and commitment to eventual solution

SATISFACTORY
• aware of general ill-defined nature of the problem and some of the specific problem

deficiencies
• somewhat aware of personal perspective, but not fully able to compensate for its effects
• evidence of awareness of problem context found throughout solution process, but some

important connections and implications not recognized
• may structure problem space based superficial problem characteristics or unwarranted

assumptions
• works through problem systematically, but may omit necessary reconsideration of

assumptions
• unsuccessful attempts recognized and abandoned
• generates multiple potential solutions, but may not consider them all or use appropriate

selection criteria
• tendency to use particular tools and mechanisms appropriately, but may lack ability to justify

the approach taken or adjust tools to fit the problem presented
• likely to lack confidence in solution; limited commitment without encouragement or support

DEFICIENT
• unaware of either general or specific characteristics that preclude routine solution procedures
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• apparently unaware of personal perspectives, biases, or assumptions and their effects
• apparently unaware of broader context in which problem occurs; assumes singular

perspective
• unable or unwilling to structure the problem space within parameters provided
• unsuccessful, sporadic, apparently random attempts at problem lead to frustration and

abandonment
• unsuccessful attempts based on untenable assumptions not recognized
• fully commits to first apparent solution path and follows it through to completion without

reconsideration
• random or inappropriate application of tools; may not be able to provide reasons for approach

selected
• likely to display either no confidence in solution or process (may claim problem is

impossible) or be inappropriately confident and overly committed to obviously ineffective
solution
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