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Research in Economic Education

In this section, the Journal of Economic Education publishes original theo-
retical and empirical studies of economic education dealing with the analy-
sis and evaluation of teaching methods, learning, attitudes and interests,
materials, or processes.

PETER KENNEDY, Section Editor

Appealing to Good Students in
Introductory Economics

Elizabeth J. Jensen and Ann L. Owen

Abstract: The authors examine the effectiveness of different teaching techniques
using a unique data set that allows them to match student and instructor charac-
teristics to assess their impact on students’ interest in economics. They find that
devoting less class time to lecture and more to discussion is effective for all types
of students. However, the magnitude of the effects of these two techniques varies
considerably by type of student, as does the impact of several other teaching
techniques. They conclude that using a variety of teaching techniques is the most
successful strategy to appeal to the broad range of learning styles adopted by
“good” students.

Key words: economics majors, good students, pedagogy
JEL codes: A2, A22

Do the choices that instructors make about how to teach introductory eco-
nomics classes and how to evaluate students affect students’ decisions about con-
tinuing in economics? Are different types of students influenced by different fac-
tors? Authors of recent articles on teaching economics to undergraduates
consistently advise instructors to use teaching methods that actively engage stu-
dents in class.! For example, Gremmen and Potters (1997) argued that students
who participate in experimental games learn more; Marks and Rukstad (1996)
advocated the use of the case method in teaching macroeconomics; Johnston,
James, Lye, and McDonald (2000) found positive effects of collaborative learn-
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ing techniques that involve group problem solving; and Frank (1998) suggested
that economics can become more interesting when in-class debate is used. After
conducting an overall review of the undergraduate economics major, Siegfried et
al. (1991) also strongly supported pedagogy that requires active learning.?

In spite of this overwhelming advocacy of more interactive teaching techniques,
economics instructors have been slow to abandon the lecture/exam format. Becker
and Watts (2001) found that the median principles instructor spends 83 percent of
class time lecturing and uses multiple-choice exams about half of the time.
Siegfried et al. (1996) corroborated this finding using a different sample, and Ben-
zing and Christ (1997) reached a similar conclusion, with 86 percent of their
respondents reporting that they lectured all the time or very often.? Goldin (1991)
suggested that a heavy emphasis on publications in tenure and promotion decisions
is one of the reasons why economics instructors have been unwilling to abandon
the less-engaging lecture format. However, our data show that teaching methods do
not vary substantially from these norms even at liberal arts colleges where teach-
ing quality is often an important determinant of tenure and promotion.*
Researchers on educational practices in general suggest that a passive classroom
experience is likely to discourage good students, leaving economics classrooms
populated with disinterested, poor-performing students.

In this article, we offer a comprehensive look at the effectiveness of different
teaching techniques. We used a unique data set from 34 different liberal arts col-
leges that allowed us to match student and instructor characteristics to assess their
impact on students’ interest in economics. In particular, we evaluated specific
teaching methods by determining how they affected the probability that students
would change their minds about economics during the course of the semester. Suc-
cessful techniques were those that encouraged students who initially did not think
they would take more economics courses to change their minds, and unsuccessful
ones were associated with a higher probability of discouraged students who ini-
tially thought they would take more economics courses but decided not to after the
course. Recognizing that students learn in many different ways, we evaluated these
techniques for several different types of students, all of whom might be considered
by some criteria to be “‘good students,” as well as for all students. Overall, we were
interested in answering two basic questions. First, were the teaching methods com-
monly employed by introductory economics instructors discouraging students, par-
ticularly good students, from continuing to study economics? Second, which teach-
ing methods were successful in encouraging students to continue in economics,
particularly those students who might already be motivated to learn?

We found that less lecture and more discussion were effective for all types of stu-
dents. The magnitude of the effects of these techniques, however, varied across
types of students, even among various types of good students. Although our results
convincingly supported the argument that introductory economics instructors
should lecture less often, they did not identify a set of techniques that are an opti-
mal replacement. In fact, our results indicated that different types of students
responded differently to many pedagogical techniques. Using a variety of tech-
niques is likely to give an instructor the best chance of reaching the broadest range
of students. Finally, we present evidence that one type of good student—those with
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high GPAs—finds economics more relevant, is more confident in his or her ability
to understand economics, and receives higher grades when enrolled in lecture-
based courses. We conjecture that the reluctance of economics instructors to adopt
active-learning techniques may be in part the result of their own experience as stu-
dents who found lectures to be an efficient way of leamning.

In the following sections, we discuss what we mean by good students and how
we identify them in our sample. We then present our main estimation results.

WHAT IS A GOOD STUDENT?

A preliminary step in our analysis was to define what we meant by “good stu-
dent.” Because different students might have different strengths, each of which
might enhance their ability to learn, choosing only one or two criteria for identi-
fying students’ strengths might not capture all strengths.’ For this reason, we
used a variety of alternative means of identifying good students and compared
and contrasted the results we obtained. Although in many cases this prevented us
from making an overarching claim about the effectiveness of various pedagogi-
cal techniques, we believed this approach was valuable because it allowed us to
assess the techniques’ impact on several different kinds of students.

We used a unique data set that contains information about students’ character-
istics, attitudes, and opinions, as well as those of their instructor and their instruc-
tor’s methods. We used our data to create five different measures of good stu-
dent.5 The first was a gauge of a student’s past success in college, relative to his
or her classmates. We calculated the ratio of each student’s seif-reported GPA to
the average GPA of all students in the class. We then classified any student for
whom this ratio was greater than 1 as a good student and set the dummy variable,
HIGHGPA, equal to 1. This measure therefore identified students who had per-
formed above average in a variety of classes. Because even the first-year students
in our sample would have had several classes during their first semester, this
measure of success reflected input from different instructors and different disci-
plines. A drawback to this measure, however, was that these students had suc-
ceeded under current teaching practices. If students have not been exposed to a
variety of teaching methods, using this measure of good student would not shed
light on the effectiveness of less-popular measures. In particular, our findings
might tell us only that students who have done well in the past will continue to
do well if we perpetuate current practice.

Our second means of identifying good students also relied on past success—
student performance on a standardized test. For this measure, we calculated the
ratio of each student’s self-reported total SAT score to the average total SAT
score of all the students in the class. We set the dummy variable HIGHSAT equal
to 1 for students for whom this ratio was greater than 1. As with our first mea-
sure, a disadvantage of focusing on this group of students was that they had
demonstrated their ability to do well under current teaching practices and a very
specific evaluation method: timed, multiple-choice exams.

Our last three measures of a good student relied more on self-reported student
characteristics than on past academic performance. In addition to examining
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influences on students who had done well in classes and on SATs, we were inter-
ested in influences that affected students who liked to think about problems and
students who enjoyed expressing their ideas and opinions. For students who
agreed strongly (responded with the maximum rating of 5) with the statement, “I
like to think about problems that don’t have clear-cut solutions,” we set the
dummy variable, SOLVER, equal to 1. We also examined a subset of these stu-
dents: those who had higher than average GPAs compared to others in their class.
Thus, SOLVERGPA equal to 1 corresponds to those students for whom both
SOLVER equals 1 and HIGHGPA equals 1.

Finally, the last dimension of student quality that we considered was the desire
to participate in class discussions. For students with above average GPAs (HIGH-
GPA = 1) who responded with the maximum rating of 5 to the statement, “I like
classes in which there is an opportunity to express my ideas and opinions,” we
set the dummy variable EXPRESSGPA equal to 1. Therefore, these students
liked to contribute to the class and had also performed well in previous classes.’

We should point out that four out of the five ways we identified good students
in our sample compared them with other students at their college. We did this
even though, in absolute terms, by some measures, the students at the bottom of
the distribution at the most selective college would compare favorably to the stu-
dents at the top of the distribution at the least selective college.® Implicitly, we
assumed that the best students at the most selective college have something in
common with the best students at less selective schools. If our assumption is
incorrect, and we have identified good students in a way that is not meaningful,
then we would expect statistically insignificant and inconsistent results.

In thinking about the appropriate way to identify good students, it is also
important to recognize that three out of our five measures used student GPA in
some way. Because grade inflation varies across colleges, it is difficult to pool
students from all colleges with these measures. Furthermore, because the C stu-
dent at a more-selective college might earn an A at a less-selective college, even
using an absolute measure of GPA (rather than a relative measure that compares
students’ GPA with the average at their college) would still implicitly judge stu-
dents relative to the other students at their own school. Explicitly making the
comparison relative provided us a measure that was easier to interpret.

A final issue with our data and method is the use of self-reported data on per-
formance. Because our sample was taken in several different classes across many
institutions, we necessarily relied on self-reported data on grades and test scores
for many of our measures of good student. Maxwell and Lopus (1994) found that
self-reported data often overstates student achievement because either poorly
performing students do not report their grades or test scores, or students inflate
their grades and test scores. This could be problematic for our study; however,
the fact that our data contained very few missing values (for example, onty 2.7
percent of the sample did not report a GPA) mitigates the first concern, and the
second concern is somewhat alleviated by our use of relative measures of per-
formance. In particular, we identified good students as above average. To the
extent that the overstating did not affect student’s relative position in the perfor-
mance distribution, our method is still valid. Later, when we looked at a student’s
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performance in the economics class in particular, we divided by the student’s
self-reported GPA to examine relative performance, thus minimizing any effect
of grade inflation resulting from student exaggeration.’

The simple correlation coefficients of our five different measures of good stu-
dents as well as three different measures of success in appealing to these students
are presented in Table 1. Possible measures of success included whether students
taking their first economics class wanted to continue in economics (CONTINUE =
1), whether they become encouraged (ENCOURAGED = 1) during the semester,
or whether they become discouraged (DISCOURAGED = 1) during the semester.
Encouraged students were those who did not intend to take more economics when
they signed up for their first class but later decided they would, and discouraged
students were those who did intend to take more economics classes initially but
no longer thought they would.'° Because results using CONTINUE as a measure
of success are obfuscated by the fact that some students take a second economics
course primarily to satisfy major requirements rather than out of interest, we
focused our analysis on those students who actually changed their minds during
the course of the semester, becoming either encouraged or discouraged.!'

The raw correlations in Table 1 suggest that the five indicators of good stu-
dents are related but that they measure distinctive traits. The lowest correlations
were between students who had above-average GPAs or above-average SAT
scores and those who liked to solve open-ended problems, suggesting that the
desire to tackle complex problems may not be an important trait of students who
earn good grades or high test scores under current teaching methods. The results
in Table 1 also indicate that, on average, good students were not more or less like-
ly to continue in economics or to become encouraged or discouraged during the
semester. In the next section, we examine the determinants of ENCOURAGED
and DISCOURAGED more thoroughly and investigate teaching practices that
affect these student outcomes.

METHOD AND RESULTS
Method

To gauge the impact of various teaching techniques, we focused on those tech-
niques that increased the probability that students would change their minds dur-
ing the course of the semester about their desire to study economics further.
Specifically, in our initial investigation, we estimated binary probit models using
ENCOURAGED and DISCOURAGED as the dependent variables and student,
instructor, and class characteristics as the independent variables. Because some
of the independent variables in the probit estimations might also be influenced
by events in the classroom, we later investigated further the impact of teaching
techniques on some of the student characteristics.

We could argue on a theoretical basis that many of the variables in our data set
could help to explain why students become encouraged or discouraged during
introductory economics classes. First of all, the characteristics of the students
may matter. Students take introductory economics classes for many different rea-
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sons, which may influence their propensity to become encouraged or discour-
aged. For example, students who are forced to take a course because it is required
may be less likely to become encouraged than those who take the class because
they are interested in public policy or finance. Furthermore, student attitudes and
opinions about their ability to do economics or the usefulness of economics may
influence their willingness to take more economics classes. General characteris-
tics such as class year may also affect the probability that students become
encouraged or discouraged.

Second, instructor characteristics may matter as well. In fact, our objective in
this study was to examine the effect of pedagogical choices on students’ deci-
sions about economics. We also included in our list of independent variables sev-
eral different measures of assessment and teaching methods used in the student’s
class. Finally, college or class characteristics may influence students’ decisions.
For example, it is possible that having a one-semester combined microeconom-
ics/macroeconomics course may make a student less likely to feel the need to
take more economics. Or perhaps the ability of students to count business cours-
es (e.g., marketing, organizational behavior, accounting) toward the economics
major may be associated with more students continuing in economics.

Because there are many different student, instructor, and class/college charac-
teristics that may influence the decision to continue, we initially estimated our
model including a rather large list of independent variables. We interacted each
of these variables with the good student measure to determine whether the effects
of these variables differed for the group we identified as good students. A list of
the variables in the initial specification, grouped by the reason they were includ-
ed in the original estimation, is presented in Table 2. We summarize in Table 2
extensively used assessment and teaching methods and omit a catch-all “none-
of-the-above” category. For assessment methods, the omitted category included
writing assignments, quizzes, problem sets, presentations, and computer labs.
For teaching methods, the omitted category included experiments, computer
labs, demonstrations, and student presentations.

As expected, many of these variables were insignificant in this initial estima-
tion. To present a more parsimonious specification, we removed insignificant
variables from our estimation.’? We discuss the results next.

Initial Results

The results from the ENCOURAGED and DISCOURAGED estimations show
that both student and instructor characteristics influenced student choice. (Tables
3 and 4 focus on a subset of the coefficients. The full set of results is available
from the authors upon request.) Students who were more confident in their abili-
ty to understand economics (CONFIDENCE), who entered the course with a
strong predisposition to major in economics (POSMAJOR), who thought that
economics studies the ideas and issues that interest them (RELEVANT), and who
expected to do well in the course relative to their other classes (RELGRADE)
were more likely to be encouraged and less likely to be discouraged.'® In general,
the results reported in columns 2 through 6 of Tables 3 and 4 do not support the
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hypotheses that CONFIDENCE, POSMAJOR, and RELGRADE have differential
effects for good students compared with all students, but they do indicate that the
relevance of economics can be particularly important for good students. Its effect,
however, depends on our definition of good student. The positive sign on the inter-
action term of good student and relevant in column 2 of Table 4 suggests that the
relevance of economics is less important for students with high GPAs, but the
coefficients in columns 3 and 4 suggest that it is more important for students with
high SAT scores or those who like to solve problems. This latter result is also rein-
forced by the coefficients in columns 3 and 4 in Table 3.

The results in Tables 3 and 4 also suggest that pedagogical choices have an
impact on students and that they may have differential effects on different kinds
of students. We examined two types of choices made by the instructor: the allo-
cation of class time to different teaching methods and the choice of assessment
methods. For example, column 1 of Table 3 indicates that spending a greater per-
centage of class time lecturing (LECTURE) is associated with a lower probabili-
ty of encouraged students, and the results in columns 2, 4, 5, and 6 suggest that it
is the better students who are less likely to become encouraged when classes are
taught with more lecture. The marginal effects of increasing the amount of lecture
that are associated with the coefficients in Table 3 are noteworthy. For example, if
we focus on the statistically significant results reported in Table 3, increasing the
amount of time spent lecturing by one standard deviation (21.57), holding all
other variables constant, is associated with a 10 to 16 percentage point decrease
in the probability of a good student’s becoming encouraged. Interestingly, how-
ever, LECTURE has less effect on the probability of becoming discouraged,
although column 2 of Table 4 shows weak evidence that students with high GPAs
are more likely to become discouraged when classes contain more lecture.

In contrast, spending a larger percentage of class time in group problem solv-
ing (GRPPROB) does not seem systematically to affect the probability of becom-
ing encouraged but is associated with a lower overall probability of most stu-
dents’ becoming discouraged. The results in column 6 of Table 4 suggest that
students with high GPAs who like to solve problems may be particularly affect-
ed by this technique. The marginal effects of the coefficients in Table 4 indicate
that a one standard deviation increase in the amount of class time spent in group
problem solving (7.04) is associated with a 24 percentage point decrease in the
probability of these high GPA problem solvers’ becoming discouraged.

In these initial estimations, we found limited evidence that assessment meth-
ods systematically affect good students. For example, in Tables 3 and 4, we show
that counting exams as a larger percentage of the grade (EXAM) was associated
with a higher probability of becoming encouraged and a lower probability of
becoming discouraged for problem solvers with high GPAs, but that effect did
not hold for other types of good students. Similarly, the results in Table 3 suggest
that problem solvers and problem solvers with high GPAs dislike having partic-
ipation count as a large part of the grade (PARTICIPATION); however, these
effects were not evident in Table 4. Thus, overall, the results in Tables 3 and 4
indicate that teaching and assessment methods do encourage and discourage stu-
dents in their study of economics, although the effects vary by type of student.'*
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Further Results

Although the results presented in Tables 3 and 4 support the hypothesis that
teaching techniques influence student choice about studying economics, they are
incomplete. Some of the student characteristics that we used as explanatory vari-
ables in the probit estimations can themselves be influenced by events in the class-
room. In this section, we explore the determinants of the three student character-
istics, RELEVANT, RELGRADE, and CONFIDENCE, that were consistently
found to be important in our ENCOURAGED and DISCOURAGED estimations,
focusing the discussion on the impact of teaching and assessment methods.'

Before looking at the regression results, however, it is helpful to compare good
students with the other students. Differences in means for CONFIDENCE, REL-
EVANT, and RELGRADE reveal that those classified as good students by our
various measures were generally more confident in their ability to understand
economics and find economics more relevant but obtained slightly lower grades
in economics classes relative to their GPAs than did students in general. These
differences were usually statistically significant but small in magnitude.

We present selected results from estimating the determinants of RELEVANT
in Table 5.'® Two teaching techniques that had a particularly noteworthy effect
were the amounts of class time devoted to lecture and to discussion. Whereas
devoting more time to discussions in class did not generally affect students’
judgment that economics studies the ideas and issues in which they were inter-
ested, it was an effective technique for several subgroups of students. Students
with high GPAs, students with high SAT scores, students with high GPAs who
like to express their ideas and opinions in class, and problem solvers with high
GPAs all were more likely to think that economics was relevant when the class
incorporated more discussion. This does not necessarily imply, however, that
less lecture time would also lead these same groups of students to think eco-
nomics is more relevant. Although the negative coefficients on the lecture vari-
able in columns 2 through 6 of Table 5 indicate that devoting more class time
to lecture leads students to conclude that economics is less relevant, adding
back the interaction term for high GPA students, high SAT students, and prob-
lem solvers with high GPAs suggests that, for these students, more time spent
lecturing does not have this effect. Perhaps, for these students, learning through
lecture is a practiced and comfortable way of learning. It is noteworthy that
high GPA students who like to express themselves in class did not have this
positive interaction. Because methods of evaluation did not significantly and
consistently affect students’ perception of relevance, we do not report these
coefficients in Table 5.

In Table 6, we examine the determinants of students’ relative grades. Looking
at the effects of various pedagogical choices made by the instructor revealed sev-
eral interesting results. Spending a larger percentage of class time in group prob-
lem-solving activities improved the relative grades for students of all types and
devoting more class time to lecture also tended to increase students’ relative
grade.'” Our results suggest that high GPA students, in particular, do well in
classes in which the instructor spends more time lecturing. This is consistent with
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our earlier suggestion that learning through lecture is a skill that these students
have perfected. Another teaching technique associated with higher relative
grades for most students was doing a warm-up activity at the beginning of the
semester. This effect was particularly strong for high GPA students.

We obtained mixed results for the effects of different assessment techniques
on RELGRADE. Counting participation as a larger share of the grade was asso-
ciated with lower relative grades in two out of the six specifications in Table 6
but slightly higher relative grades for high SAT students and problem solvers.
Counting exams as a larger percentage of the grade was also associated with
lower relative grades, except for students who had identified themselves as
problem solvers.

In Table 7, we show the determinants of CONFIDENCE. Group problem solv-
ing was associated with greater overall student confidence in their ability to
understand economics, and, for some groups of students (high GPA and high
SAT students), more lecturing also gave them greater confidence. High GPA stu-
dents are also more likely to be confident when the instructor devotes more class
time to discussion.

Assessment methods also affect student confidence, problem solvers, high
GPA students who like to express themselves in class, and high GPA students
who like to solve problems are more confident when a larger percentage of the
grade is determined by exams. We present some weaker evidence in Table 7,
however, that suggests that counting participation as a larger percentage of the
grade tends to decrease the confidence of many different types of students.

The Net Effect

The results presented in the previous two sections about the effectiveness of
various teaching techniques often suggest opposite conclusions when viewed in
isolation. For example, the results in Table 3 indicate that students with high GPA
are less likely to become encouraged when more class time is devoted to lecture;
however, subsequent results indicate that these students have higher relative
grades (Table 6) and higher confidence (Table 7) when more class time is devot-
ed to lecture. Furthermore, the sheer number of these results makes it difficult to
identify important factors. In this section, therefore, we focus on a few variables
under the instructor’s control and calculate their net effect on student interest in
€Conomics.

The effects of increasing the value of specific variables by one standard devi-
ation from the average on the probabilities of students’ becoming encouraged and
discouraged are shown in Table 8.'® In general, we found that teaching tech-
niques had a greater impact on encouraging students than on discouraging them.
Possibly, students were evaluating economics relative to other classes. If other
introductory classes were not particularly interactive, then having a noninterac-
tive economics class might not be discouraging. If the economics class was inter-
active, however, it might be more likely to gain student interest because it was
different from other introductory classes. The calculations in Table 8 show that
more lecturing reduced the probability of becoming encouraged across all groups
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of students, with the largest effect on students who reported that they like to solve
problems, particularly high GPA problem solvers, and students with high GPAs
who like to express themselves in class.

Although allotting more time to discussion resulted in moderate increases in
the probability of becoming encouraged for all groups of students, the effects of
other pedagogical techniques varied across the groups. For example, problem
solvers (both SOLVERS and SOLVERGPA) responded positively to group prob-
lem solving, but this technique lowers the probability of being encouraged for
other students, particularly for high GPA students who like to express their ideas
and opinions in class. Similarly, some groups of students responded positively to
having participation count for a larger percentage of their grade, although this
was associated with lower levels of interest among other students. It is interest-
ing that problem-solving students who had the strongest positive response to
devoting more class time to discussion also had the strongest negative reaction to
counting participation as a larger share of the grade; perhaps these students ben-
efit from active discussion in the classroom even when they do not contribute to
it themselves. The large increase in the probability of high GPA students’ becom-
ing discouraged when participation was counted as part of the grade was also
noteworthy, suggesting that some of these high performers had a strong dislike
for participation that was encouraged by grades.'” Finally, counting exams as a
larger percentage of the grade also affected students differentially, with probiem
solvers, particularly high GPA problem solvers, and high GPA students who like
to express their ideas in class responding positively.

The success of a particular teaching technique measured by its ability to affect
student interest in taking additional economics courses is shown in Table 8.
Arguably, one might want to evaluate teaching techniques by other standards,
such as measures of how much material students absorbed or to what degree their
analytical abilities were sharpened as a result of the teaching methods used.
Although our study did not include direct objective measures of the knowledge
that students gained, the estimations of RELEVANT, CONFIDENCE, and REL-
GRADE reported in Tables 5 through 7 allowed us to comment on this aspect of
success. CONFIDENCE and RELGRADE are noisy measures of student perfor-
mance: CONFIDENCE is a student’s assessment of the amount learned, and
RELGRADE is the instructor’s assessment. Finally, the relevant estimation may
also provide some indirect evidence as to what techniques allow students to learn
more if students who perceive the material to be relevant are more likely to gain
a deeper understanding of the material and to retain it.

Focusing only on these supplementary estimations yielded an interesting
result. High GPA students found the introductory economics courses more rele-
vant, earned higher relative grades, and were more confident in their ability to
learn economics when teachers lectured for a larger portion of class time.
Although this same result was not evident for the other subgroups of good stu-
dents, it suggests an interesting answer to the puzzle we posed at the beginning
of this article: In the face of all the evidence in support of techniques that pro-
mote active learning, why do economics instructors rely so much on lecture? Per-
haps, as former high GPA students themselves, economics instructors found lec-
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ture to be an efficient way of learning. Thus, reducing reliance on this technique
would be inconsistent with their own personal experience.

CONCLUSION

We examined factors that influence students who change their minds about
continuing in economics sometime during their first semester of economics.
These students are of particular interest to teachers of economics because some-
thing that happened during the semester mattered to these students. We were par-
ticularly interested in examining whether pedagogical choices made by instruc-
tors affected students’ decisions about continuing in economics.

We find that pedagogical choices do matter, although we also find that our
results differed across different types of students. Interestingly, things that hap-
pen in the classroom tend to be more effective in encouraging students than dis-
couraging them. Overall, our results suggest that students prefer classes that con-
tain less lecture and more discussion. However, our results also suggest that
students—even various subsamples of good students—respond differently to
techniques such as group problem solving, participation, and the use of exams as
a means of evaluation. Using a variety of teaching techniques may be the most
successful way of appealing to the broad range of learning styles adopted by
good students.

NOTES

1. Our work is broadly related to a body of literature that examines the connection between student
personality traits and success in economics. See, for example, Ziegert (2000) and the references
cited therein.

2. Salemi et al. (2001) also advocated active learning in economics classes and outlined research ini-
tiatives aimed at encouraging economics instructors to adopt such practices. Interested readers
should also see Becker (1997; 2000) and Becker and Watts (1995) for a more general review of
current trends and research on teaching economics to undergraduates.

3. Although 56 percent of the Benzing and Christ (1997) respondents indicated that they had
changed their teaching methods within the past 5 years to include more participatory activities,
these survey averages suggest that the changes were not substantial.

4. In our sample of instructors at liberal arts colleges, the average instructor in the introductory class
lectured the majority of class time and relied heavily on exams for determining final grades. In
Table 2, we present some summary statistics from our sample.

5. Almost all of the students in our data set attended fairly selective liberal arts colleges and might
be considered good students for this reason alone. This fact makes it less likely that we would
find differences between the group that we identify as good students and the remainder of the
sample.

6. The data set we used contained 1,776 observations from students surveyed while taking their first
college-level economics class at one of 34 different liberal arts colleges in the spring of 1999. We
obtained the data by soliciting instructors to give out the surveys to students in class. The
response rate among instructors was quite high for this kind of survey at 72 percent, but it is pos-
sible that our sample contained instructors who may have a special interest in pedagogy. Howev-
er, because our analysis focused on student and not on instructor behavior, this sampling bias
should not affect the interpretation of our results. See Jensen and Owen (2001) for a more detailed
description of the survey method and an overview of the data. The data are available at http://aca-
demics.hamilton.edu/economics /aowen/annowen.html.

7. We also asked students to rate the extent to which they agreed or disagreed with the statement, “1
do not like to speak in class.” Although it is possible that some students may like classes in which
there is an opportunity to express ideas and opinions but like to do so in written assignments
rather than through class participation, the strong negative correlation between the responses to
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10.

11

12.

13.

15.

16.

17.

the two statements suggests that many of the students who like to express their ideas and opin-
ions like to do so in class.

. For example, students with the lowest SAT scores at the most selective college might have high-

er SAT scores than those with the best SAT scores at less selective institutions.

. To the extent that overstating does affect students’ relative position slightly, then some students

who pass the threshold for being categorized as a good student are in this group inappropriately.
However, when we moved the threshold and considered only the top quartile to be good students,
our results were similar, thus providing some evidence that overstating is not qualitatively affect-
ing our major conclusions.

Students were able to respond Yes, No, or Not sure to the questions, “Did you intend to take more
economics when you initially signed up for the class?”, and “Do you intend to take more eco-
nomics?’ Any change in those responses would classify a student as either discouraged or
encouraged. (For example, a student who responded No to the first question but Not sure to the
second question would have been considered an encouraged student.)

Students who intended to take more economics when they signed up for the class were not eli-
gible to be counted as encouraged and were not used in any of the ENCOURAGED estimations.
Likewise, students who initially did not intend to take more economics could not be considered
even more discouraged and were omitted from the DISCOURAGED estimation.

Because we considered success to be only the intention of taking more economics classes, we did
not include another type of teaching success—students who became more interested in econom-
ics during the course of the semester but who did not intend to take additional classes because
they were more interested in other subjects.

P values for the y? statistics associated with the test of the null hypothesis that the coefficients on
all the removed variables are 0 ranged from .11 to .62 for all 12 estimations in Tables 3 and 4.
The results reported in Tables 3 and 4 are the coefficients from the probit estimations and not the
marginal effects of the individual variable. The marginal effects of these four factors, however,
indicate that they were important determinants of student decisions. For example, the results in
column 6 of Table 4 indicate that a one standard deviation increase in CONFIDENCE was asso-
ciated with a 5 percentage point decrease in becoming discouraged. Similar calculations for REL-
EVANT suggest a decrease in the probability of being discouraged by 8 percentage points. The
effect of a one standard deviation increase in RELGRADE was particularly strong for high GPA
problem solvers; a one standard deviation increase in RELGRADE was associated with a
decrease in the probability of being discouraged of 25 percentage points.

. Although including a warm-up activity had a statistically significant effect in several of the specifi-

cations reported in Tables 3 and 4, in earlier work (Jensen and Owen 2000; 2001), we did not find
the direct effect of including a warm-up activity on the probability of students becoming encour-
aged or discouraged to be statistically significant. Therefore, this finding was not robust. However,
our later results regarding the effect of warm-up activities on students’ relative grades were consis-
tent with our previous findings. (A warm-up is an activity, such as a game or group assignment, at
the beginning of the semester designed to encourage students to get to know each other.)

Because RELEVANT, CONFIDENCE, and RELGRADE were not predetermined, the probit
results reported in Tables 3 and 4 might be affected by endogeneity. However, when we used the
test for exogeneity in a simultaneous probit model described in Rivers and Vuong (1988), we did
not reject exogeneity in any of the probit estimations reported.

As before, we initially included a larger set of independent variables in these equations but
removed variables with insignificant coefficients to present a parsimonious specification. P val-
ues for the F statistic associated with the test of the hypothesis that all of the coefficients on the
removed variables were 0 ranged from .45 to .83 for the six estimations for RELEVANT (Table
5) and from .35 to .88 for the six estimations for RELGRADE (Table 6). For the CONFIDENCE
specifications (Table 7), the specification in column 4 had an F statistic with a p value of .09,
whereas the remaining five specifications in Table 7 had F statistics with p values ranging from
.52 to .58.

The results reported for RELEVANT and CONFIDENCE were from OLS regressions. How-
ever, because these variables were student responses measured on a scale of 1 to 5, they can also
be estimated as ordered probits. Doing so did not change any of our qualitative conclusions.
Recall that relative grade is the student’s expected grade in the course divided by his or her own
GPA, and it is not a measure relative to the other students in the class. Therefore, it is possible
for all students in the class to improve their relative grades.

. For some variables, a one standard deviation increase represented a considerably larger percent-

age increase than for others. For example, lecture is increased by 21.5 percent whereas group
problem solving is increased by only 7.04 percent.
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19. This could occur because (1) the students themselves do not like to participate; (2) they like to
participate but want their performance to be evaluated in other ways; or (3) these students do not
like the classroom environment when many students in the class participate for the purpose of
getting a better grade. There was a modest negative correlation between being a good student and
the response to the statement, “I do not like to speak in class,” suggesting that the first explana-
tion, a dislike of participating, is not the primary reason for this result.
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