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Abstract

We compared the performance of senior psychology majors, introductory psychology students, and similarly aged individuals with
no college psychology on seven different outcome measures including multiple-choice knowledge tests, attitudes, and open-ended
scenarios requiring qualitative responses. On all measures, both senior psychology majors and introductory psychology students
significantly outperformed individuals with no college psychology. However, the absolute magnitude of introductory psychology
student performance would be depicted as a failing grade at most institutions (i.e., below 60% correct). We discuss this pattern of
results in the context of judging the effectiveness of the major, the role of the introductory psychology course, and judging the

effectiveness of the assessment/outcome measures utilized.
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Psychology as a discipline has been under threat for some time,
and this situation is well-documented (Halonen & Dunn, 2018).
Although psychology is one of the most popular majors in
college with 117,440 bachelor’s degrees awarded in 2015—
2016 (National Center for Education Statistics, 2017) and an
introductory psychology course is taken by 1.2 to 1.6 million
students yearly (Gurung et al., 2016), the field has not success-
fully measured what majors learn or effectively assessed the
impact of the course. What is the importance of taking psychol-
ogy? Is more psychology better than just a single course? Bor-
rowing from the methodological approach of developmental
psychologists interested in the impact of college, we answer
these two pivotal questions by comparing individuals with no
college psychology, those in the midst of an introductory psy-
chology course, and senior psychology majors on eight com-
mon measures of knowledge. Does taking psychology change a
person’s attitude about the discipline, knowledge of career
options, change their knowledge about psychology in general,
and research methods and ethics in particular? Is the knowl-
edge acquired by senior psychology majors substantially more
than what is known by the end of the typical introductory
psychology course and are introductory psychology students
fundamentally different than others who never took the course?
These are our key questions of interest.

A Renewed National Interest in
Introductory Psychology
As fragmented as the discipline of psychology may be, perhaps

the undergraduate-level introductory psychology course is the
singular tie that binds the field together. Nearly all future

psychology graduate program matriculates will have com-
pleted the introductory psychology course, as well as the
majority of undergraduate psychology majors who seek gainful
employment with their bachelor’s degree (Norcross et al.,
2016). Regardless of the method by which professionals in the
field advance psychology (through education, as a science, as a
practitioner), the introductory psychology course serves as the
gateway to future pursuits in our field. The course may also
serve as the singular inoculation for college students worldwide
to appreciate the principles of human behavior as well as to
attempt to minimize the effects of psychological myths that
impact their future personal, professional, and civic lives.
Given this disproportionate importance of the introductory
psychology course in the United States, assessing the long-term
impact of the course (what students remember from the course,
optimal pedagogical strategies for educators at all levels) seems
paramount (American Psychological Association [APA],
2017). It is not surprising that this course has been the center
of attention for researchers and higher education policy makers
alike. Stemming from the National Conference on Undergrad-
uate Education in Psychology held in 2008, Dunn et al. (2010)
recommended a common core for introductory psychology
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courses, a recommendation in parallel to their recommendation
for a common core to the undergraduate major. This latter
recommendation was further reinforced by the publication of
the APA (2013) Guidelines for the Undergraduate Psychology
Major: Version 2.0. Recommendations quickly followed,
based on a report issued by the APA (2014) Board of Educa-
tional Affairs Working Group on Strengthening the Common
Core and the subsequent publication of this new model for
teaching introductory psychology in the American Psycholo-
gist (Gurung et al., 2016).

There are many other indicators that point to the relative
importance of the introductory psychology course (Gurung &
Hackathorn, 2018). For example, studying the textbooks used
in introductory psychology has a long past (e.g., Weiten, 1988;
Weiten & Wight, 1992), and this interest continues to be strong
presently (e.g., Bartels, Milovich, & Moussier, 2016; Griggs &
Bates, 2014; Griggs & Christopher, 2016; McCann, Immel,
Kadah-Ammeter, & Adelson, 2016). Another fruitful line of
research within the realm of introductory psychology involves
the acknowledgment of undergraduate student misperceptions
and myths about human behavior and the efforts to refute those
misperceptions in the introductory psychology course (e.g.,
Amsel, Baird, & Ashley, 2011; Bensley & Lilienfeld, 2017;
Kowalski & Taylor, 2009; McCarthy & Frantz, 2016). Addi-
tionally, researchers studying introductory psychology are
interested in the skill development of these students (Jhangiani
& Hardin, 2015), sometimes taking the form of strengthening
scientific reasoning skills (Stevens, Witkow, & Smelt, 2016) or
a broadly designed competency-based education approach
(Simonds, Behrens, & Holzbauer, 2017).

For many educators, the ultimate utility of the accumulation
of evidence derived from research about the introductory psy-
chology course revolves around teaching and learning, plain
but not so simple. Discussions about and research concerning
the content of what should be covered in the introductory psy-
chology course have been ongoing for some time (Miller &
Gentile, 1998; Weiten & Wight, 1992) and have led to the
recent emergence of the common core model for the course.
For instance, there have been numerous efforts to identify core
concepts in the introductory psychology course, for example
(Boneau, 1990; Landrum, 1993; Quereshi, 1993; Quereshi &
Sackett, 1977; Zechmeister & Zechmeister, 2000). A host of
other approaches, however, reinforces the importance and pre-
valence in the practical teaching and learning aspects of intro-
ductory psychology. For example, researchers have examined
the role of quizzing in introductory psychology (Batsell, Perry,
Hanley, & Hostetter, 2017), studied helping students improve
study skills for a midterm exam (Cathey, Visio, Whisenhunt,
Hudson, & Shoptaugh, 2016), investigated the efficacy and
attitudes about the course (Walker & Brakke, 2017), and exam-
ined how to teach the introductory course using team-based
learning (Travis, Hudson, Henricks-Lepp, Street, & Weiden-
benner, 2016).

Not only are many educators interested in what students
learn (and the best ways to shape the delivery of content and
the acquisition of skills) but they are also interested in what

students remember after the course is complete. There is a rich
history of studies in this area, ranging back to the 1930s (e.g.,
Greene, 1931). Vanderstoep, Fagerlin, and Feenstra (2000)
reported that at the end of the introductory psychology course,
students remembered vivid demonstrations in class but not
much of the content covered. When Landrum and Gurung
(2013) readministered a cumulative multiple-choice final exam
2 years after the introductory course was complete, percentage
correct scores fell significantly from an initial 80.6% to 56.0%
2 years later. Considering the relative importance of the intro-
ductory psychology course, and the reliance on this course as
prerequisite in psychology and so many other disciplines, the
amount of information retained 2 years later by these students
is troubling. But then again, demonstrating anything to be
remembered from college can be a difficult task.

The General Challenge of Knowledge
Acquisition and Retention

The introductory psychology course may play multiple impor-
tant roles in the undergraduate curriculum (i.e., introduction to
the discipline, prerequisite for later courses in and out of psy-
chology, an opportunity to correct misperceptions, completing
a general education requirement, etc.). Because of the introduc-
tory psychology course’s potential, it would be beneficial to
know that what is learned in introductory psychology is
remembered by the student. However, Landrum and Gurung’s
(2013) participants showed a significant decline in multiple-
choice test performance 24 months after course completion.
Given the fallibility of memory as we understand it, perhaps
the goal of the introductory psychology course is not lifelong
retention of course content, but it serves more as a one-time
inoculation or exposure to our discipline. Perhaps the benefits
are indeed relatively short-lived with regard to content reten-
tion, but that there are still benefits. In order to believe this, it
would be helpful to demonstrate the beneficial effects of taking
the introductory psychology course compared to those individ-
uals who have not ever taken the course. When Ellis and Rick-
ard (1977) studied the retention of introductory psychology 4
months after the course compared to a control group of students
who had never taken the course, instructed students did recall
more information, but the practical size of the effect was rela-
tively small. Rickard, Rogers, Ellis, and Beidleman (1988)
attempted a replication but added a third comparison group
(certain concepts were emphasized with illustrated examples).
Students having received some form of instruction demon-
strated about 70% retention 4 months after the course, whereas
the control group correctly answered 62% of the questions.
The argument could be made that the retention interval of
these studies (ranging from 4 to 24 months) is too short and that
it takes time for memories to consolidate and thus be retrieva-
ble from long-term memory. Conway, Cohen, and Stanhope
(1991) tested former student’s knowledge of the content of a
cognitive psychology course up to 125 months later. There was
a rapid decline in memory after the first few years, followed by
a leveling off of performance that remained above chance
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levels. Names of researchers were forgotten more readily that
concepts. In a follow-up test, Conway, Cohen, and Stanhope
(1992) reported that grades earned on assignments during the
course were better predictors of long-term retention than final
examination grades. Based on the observed outcomes of pre-
vious studies, perhaps long-term retention is too much to ask.
What about the comparison of students presently enrolled in
the introductory psychology course compared to noncollege
individuals? Does a brief (semester-long) exposure to introduc-
tory psychology concepts have any short-term benefit? Further-
more, perhaps only repeated exposures, as would be the case
with someone majoring in psychology and taking multiple
classes on topics in psychology—perhaps it is these types of
learning situations where meaningful long-term retention of
information might be expected (as compared to a one-
semester exposure to the field).

The Importance of Comparisons With
Individuals With No College Psychology

There has been a long-standing concern within psychology
about study samples being drawn from college students only
(Jung, 1969; Smart, 1966; Wintre, North, & Sugar, 2001),
and those concerns about homogeneous populations con-
tinue to present day (Levenson, 2017; Medin, 2017). In his
seminal article, Sears (1986) lamented that psychologists
“...have learned a great deal from studying college sopho-
mores in the laboratory” (p. 527), but systematic biases
exist when the examination of psychological phenomenon
is so narrowly focused, even though it is convenient for
researchers to access the typical undergraduate human sub-
ject pool. When researchers make the comparison between
same-aged peers but individuals not attending college,
important differences emerge across different studies. For
example, college students report significantly more nonme-
dical use of prescription stimulants than same-aged noncol-
lege peers (Ford & Pomykacz, 2016), measures validated on
a college sample may not be valid with a same-aged non-
college sample about marital beliefs (Willoughby & Egbert,
2016), and college students consume more alcohol (and
experience more negative consequences) than noncollege
peers (Schnetzer, Schulenberg, & Buchanan, 2013). Further-
more, some treatment approaches were found to be more
effective for college students than their same-aged noncol-
lege peers.

It is clear that the discipline greatly values the introductory
psychology course for a variety of reasons, but actual data
about the effectiveness of achieving these multiple goals are
ambiguous at best. This disconnect between the importance of
and the impact achieved by the introductory psychology course
was the primary motivation for the present study. To preview,
we compared individuals with no college psychology with
introductory psychology students from three universities and
senior psychology majors on seven different measures, includ-
ing their knowledge about (1) psychology in general, (2) psy-
chological misperceptions, (3) research methods, (4)

psychological ethics, (5) careers option with a psychology
major, (6) attitudes about psychology as a science, and (7) two
open-ended scenario-based questions in an attempt to detect
problem-solving skills beyond multiple-choice testing. We
hypothesize that for each of the outcome measures, senior psy-
chology majors would outperform students enrolled in the
introductory psychology course and individuals with no college
psychology.

Method
Participants

Introductory psychology students. All authors recruited partici-
pants from their introductory psychology subject pools; Boise
State University n = 425; Weber State University n = 569; and
University of Wisconsin, Green Bay » = 130.

Individuals with no college experience. We utilized the panel ser-
vice offered by Qualtrics (www.qualtrics.com) in order to
recruit and test 461 individuals with no college experience
for our study. We specified, a priori, that (1) the age range
of participants be 18-28 years old, (2) the sample should
contain 60% women and 40% men, (3) the average age of the
sample be around 24, and (4) no one in this sample has ever
enrolled in college/taken a college course. How does Qual-
trics recruit participants for panel studies? The process is
described below (Layne Rasmussen, personal communica-
tion, September 15, 2015):

Our panel partners each have their own method of recruitment,
though all are fairly similar. Typically, respondents join a panel
through one of three different processes including a double opt-in
process, recruitment, or voluntary sign-up. Upon registration, they
enter some basic data about themselves, including demographic
information, hobbies, interests, etc. If they potentially qualify for
a survey we will send them a couple of refinement questions to
help solidify that the respondents are real. Whenever a survey is
created that that individual would qualify for based on the infor-
mation they have given, they are notified via email and invited to
participate in the survey for a given incentive. The email invitation
is simple and generic, informing the participant the duration of the
survey and if they qualify for the survey or not. If they do qualify,
they are given a link and told to follow it if they would like to
participate.

The cost for each completed participant to the researchers
from the Qualtrics panel service was ~US$7.00; each partici-
pant received ~US$1.10 for their participation.

Senior-level psychology majors. All senior-level psychology
majors not enrolled in the first author’s courses during the
spring 2016 semester (N = 457) were invited to participate in
this study for US$5 remuneration, with n = 88 participating.


http://www.qualtrics.com
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Materials/Measures

Each of the measures utilized in the present study is described
here. Note, many of the scales are binary and use a Kuder—
Richardson-20 (KR-20) measure for reliability. Unlike Cron-
bach’s a, scores above .5 are considered reliable (McGahee &
Ball, 2009). This measure is also influenced by the difficulty of
the scale.

Psychology As Science (PAS) Questionnaire. Developed by Frie-
drich (1996), participants answer 20 items on a 7-point
Likert-type agreement scale (with 15 items used for coding and
5 filler items). A person’s total score is the average agreement
score on the select 15 items. The higher the cumulative score
signifies a stronger belief that psychology is a science. An
example item from the PAS Questionnaire is the statement “It’s
just as important for psychology students to do experiments as
it is for students in chemistry and biology.” Our Cronbach’s o
interitem reliability = .81.

Psychological Knowledge (PK) Questionnaire. Developed by
Thompson and Zamboanga (2004), 25 multiple-choice items
are presented, each with five possible answers. A total score is
calculated from the number of items correctly answered; the
higher the percentage, the more accurate knowledge about psy-
chology. An example item from the PK Questionnaire is “You
are probably aware of feeling somewhat anxious or worried
while sitting in your doctor’s or dentist’s office. This is prob-
ably because you have previously experienced uncomfortable
examinations there. To a psychologist, this illustrates: (a) short-
term memory, (b) operant conditioning, (c) cognitive social
learning, (d) defense mechanisms, (e) classical conditioning.”
Our KR-20 reliability (binary calculation due to right/wrong
answers) = .71.

Psychological Misperceptions (PM) Questionnaire. Developed by
Thompson and Zamboanga (2004), 16 items are answered
using the scale items very sure it’s false, somewhat sure it’s
false, somewhat sure it’s true, and very sure it’s true. Items are
actually true or false, so only very sure it’s false and very sure
it’s true are scored as correct answers. The total score is the
percentage of items correctly answered, and the higher the
score, the greater the ability to avoid misperceptions. An exam-
ple item from the PM Questionnaire is “Your eyes, ears, and
other sensory organs provide an accurate experience of the
world as it truly exists.” Our KR-20 reliability (binary calcula-
tion due to right/wrong answers) = .46.

Psychological Research Methods (PRM) Survey. Developed by
Amsel, Allen, and Bauer (2014), 10 items are presented,
each with four possible answers. A total score is calculated
from the number of items correctly answered; the higher the
percentage correct, the more accurate knowledge about
PRM. An example item from the PRM Survey is “A corre-
lation between self-esteem and annual income of -.75 would
indicate that: (a) higher level of annual income are

associated with lower levels of self-esteem, (b) lower levels
of self-esteem are associated with lower levels of annual
income, (c) higher levels of self-esteem are associated with
higher levels of annual income, (d) it is impossible to pre-
dict annual income levels from knowledge of self-esteem
levels.” Our KR-20 reliability (binary calculation due to
right/wrong answers) = .59.

Psychologcal Ethics Survey. Developed by Zucchero (2011), 15
multiple-choice items are presented with four possible answers.
A total score is calculated from the percentage of items cor-
rectly answered, and the higher the score, the more accurate
knowledge about PE. An example item from the PE Survey is
“In obtaining informed consent for participation in a psychol-
ogy experiment, a psychologist (a) allows potential subjects the
freedom to decline participation, (b) is required to have written
consent for every experiment, (c) discusses every implication
of withdrawing and continuing in the experiment, (d) does not
give the prospective participants the opportunity to ask ques-
tions.” Our KR-20 reliability (binary calculation due to right/
wrong answers) = .62.

Qualitative scenarios. Participants were presented with two sce-
narios, each followed with an open-ended text box for the
participant’s answer/reply. In each case, participants were told
that their response needed to be a minimum of 100 characters.
The first scenario:

You have an 18-month old child who continually plays with all of
the electrical outlets throughout your house and in other locations.
You have tried the electrical outlet covers, but the child removes
them. What would you do to keep your child away from the out-
lets? Please explain in detail (minimum 100 characters).

The second scenario:

Your friend or close family member shares with you that he or she
has been feeling down lately. The person reports a lost interest in
activities he or she used to enjoy and instead just stays at home,
often sleeping for a long period of time. The person has seen a
general practitioner to get a checkup and the person received a
clean bill of health. But the person still wants your advice. What
advice would you give this person? Please be detailed (minimum
100 characters).

Undergraduate raters were trained to a minimum interrater
reliability level of .90; both scenario responses were coded as 0
= no psychological insight into the problem, 1 = partial psy-
chological insight into the problem, and 2 = complete psycho-
logical insight into the problem. Thus, each rater assigned a
score of 0, 1, or 2, and the overall score per participant per
scenario ranged from 0 to 2, with a higher score indicating a
higher level of psychological insight into a problem.

Psychology Majors Career Information Quiz (PMCIQ). Developed
by Thomas and McDaniel (2004), 15 true/false statements are
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Table |. Descriptive Data (Means, Standard Deviations, and Confidence Intervals) for All Quantitative Variables Across Three Groups.

Variable No College Introductory Psychology Senior F

Age 23.08 (3.28) [22.78, 23.38] 21.36 (6.59) [21.36, 20.95] 28.68 (10.60) [28.68, 25.87] 47.78
PAS 4.82 (0.77) [4.75, 4.89] 4.92 (0.81) [4.87, 4.97] 5.55 (0.87) [5.36, 5.74] 28.20
PK 0.32 (0.01) [0.31, 0.33] 0.41 (0.01) [0.40, 0.39] 0.61 (0.02) [0.58, 0.55] 106.67
PM 0.48 (0.01) [0.47, 0.46] 0.51 (0.01) [0.50, 0.51] 0.59 (0.02) [0.55, 0.61] 24.89
PRM 0.35 (0.01) [0.33, 0.36] 0.38 (0.01) [0.37, 0.39] 0.55 (0.03) [0.50, 0.61] 25.54
PE Survey 0.33 (0.01) [0.32, 0.34] 0.39 (0.01) [0.37, 0.40] 0.53 (0.02) [0.50, 0.57] 65.04
PMCIQ 0.51 (0.01) [0.50, 0.52] 0.56 (0.01) [0.55, 0.57] 0.66 (0.02) [0.61, 0.71] 28.31

Note. The PAS Scale was scored on a 7-point Likert-type agreement scale, with higher scores (from | to 7) indicating greater agreement. For all of the remaining
scales (PK, PM, PRM, PE, and PMCIQ), items on these scales have correct or incorrect answers; the scores reported are proportion correct. All ps <.001. PAS =
Psychology As Science; PK = Psychological Knowledge; PM = Psychological Misperceptions; PRM = Psychological Research Methods; PE = Psychological Ethics;

PMCIQ = Psychology Major Career Information Quiz.

presented, and a total score is calculating with the percentage of
items correctly answered. The higher the score, the more accu-
rate knowledge of psychology major career information. An
example item from the PMCIQ is “The beginning of your last
semester in college is a good time to start investigating grad-
uate schools you might want to attend.” Our KR-20 reliability
(given the binary nature of right/wrong answers) = .37.

Procedure

Following recruitment, potential participants were provided
with online informed content materials at the beginning of the
survey. Using the Qualtrics panel service, multiple prescreen-
ing questions were used to confirm that individuals in the non-
college peer group had never enrolled in college nor had taken
a college course. For all three groups, participants had unlim-
ited time to complete the survey but most completed it within
25-35 min. At the end of the survey, debriefing information
was presented and the contact information for the researchers
was provided. Funding for participant remuneration was pro-
vided by the Department of Psychological Science at Boise
State University.

Results

We addressed three different questions with regard to our sta-
tistical analyses: (1) What, if any, are the interrelationships
between the measures used in the study? (2) What are the
differences, if any, between senior psychology majors, intro-
ductory psychology students, and age-matched individuals
with no college psychology experience? and (3) Which vari-
ables predict scores on applied measures of learning? The anal-
yses to follow are organized around these three key questions.
Means and standard deviations for all measures are shown in
Table 1.

Intercorrelations Between Measures

Given that there are multiple measures utilized in this study,
there could be overlap in the constructs underlying the mea-
sures. Furthermore, we wanted to test the associations between
different types of knowledge (e.g., myths vs. research

Table 2. Intercorrelations Between Outcome Measures.

Variables PAS PK PM PRM PE PMCIQ
PAS — .32 .16 .25 .32 22
PK — .28 Al .39 27

PM — .19 19 .25

PRM — 32 .20

PE Survey — .25

PMCIQ —

Note. All correlations statistically significant at p <.001. PAS = Psychology As
Science; PK = Psychological Knowledge; PM = Psychological Misperceptions;
PRM = Psychological Research Methods; PE = Psychological Ethics; PMCIQ =
Psychology Major Career Information Quiz.

methods). To ascertain this, we calculated correlation coeffi-
cients for all possible relationships; see Table 2 for details.
Not surprisingly, measures of different types of psychologi-
cal content knowledge were positively and statistically signif-
icantly associated with each other. Correlations ranged from a
high of (1,483) = .41, p <.001, between general psychology
knowledge and knowledge of research methods, to 7(1,495) =
.16, p <.001, between PAS score and knowledge of psychology
myths. Of note, even knowledge of psychology careers was
significantly correlated with knowledge of ethics, myths,
research methods, PAS, and general knowledge of psychology.

Differences Between College Students and Individuals
With No College Experience

How does taking psychology courses predict knowledge about
psychology? One method of answering this question is to
directly compare the performance of senior psychology stu-
dents, students enrolled in the introductory psychology, and
individuals who have never taken the course in college.

We conducted a multivariate analysis of variance on the six
major quantitative measures in the study completed by all three
groups. As predicted, we found significant differences between
groups on all six measures (see Table 1), Pillai’s trace, F(2,
1245) = 23.09, p < .001, > = .10. Pairwise comparison tests
showed that individuals with no college psychology scored
significantly lower than students in introductory psychology
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and senior psychology majors on all six measures as shown in
Table 1. Students in introductory psychology and individuals
without college psychology scored significantly lower than
senior-level psychology majors on all six measures.

Predicting Scenario Scores

We predicted performance on our two scenario assessments
using hierarchical multiple regression analyses. We first
entered gender in the first step. Next, we entered dummy
codes signifying group membership (no college experience
vs. introductory psychology, no college experience vs. senior
psychology majors) using no college experience participants
as the comparison group (assigned to 0). Finally, we entered
our six psychology-related knowledge scales as a block in the
third step.

Scenario |. The results of the first step of this analysis showed
that gender accounted for a small but significant amount of
variability, R? = .01, F(1, 1201) = 14.68, p < .001, indicating
that men tended to have higher scores on this scenario, f =
—.11, p <.001, CI [—.32, —.11]. In the second step, group
membership predicted an additional and significant amount
of additional variance, R* = .04, F(2, 1199) = 16.79, p <
.001, indicating senior-level and introductory psychology stu-
dents have higher scores on this scenario as compared to indi-
viduals with no college experience. The third step provided the
major test of the utility of our knowledge measures. As pre-
dicted, the final step was significant, predicting an additional
portion of variance, R*> = .05, F(6, 1193) = 8.69, p < .001.
Knowledge of psychology research methods, f = .09, p =.003,
CI [.04, .83] was a significant variable.

Scenario 2. The results of the first step of this analysis showed
that again gender accounted for a small but significant amount
of variability, R* = .03, F(1, 1191) = 32.95, p <.001, although
for this scenario women tended to have higher scores on this
scenario, B = .16, p <.001, CI [.18, .39]. Group membership
was again significant suggesting both a college introductory
psychology class and also being a senior psychology major did
effect performance on this scenario, R = .01, F(2, 1189) =
15.65, p < .001. The third step provided the major test of the
utility of our knowledge measures. As predicted, the final step
was significant, predicting an additional portion of variance in
Scenario 2 scores, R? = .07, F(6,1183) =15.90, p <.001. Five
measures were significant. Participants knowledge of psychol-
ogy as a science, B = .10, p = .001, CI [.04, .07]; research
methods, B = —.08, p =.011, CI[—.61, —.03]; ethics, = .10,
p =.002, CI[.25,.99]; careers, B = .10, p = .001, CI [.17, .86];
and general psychology knowledge, B = .13, p <.001, CI [.36,
1.12] were significant variables.

Discussion

What good does taking psychology do? The good news is that
senior psychology majors and introductory psychology

students score higher on all measures than individuals with
no college psychology. In the face of documented assaults on
the field of psychology (Halonen & Dunn, 2018), these results
are important and vital to supporting the need for courses in the
discipline even among those students going directly into the
workforce. Instead of being obvious or commonsense, empiri-
cally demonstrating the importance of taking even a college
introductory psychology class (over not taking one) has not
been done before and goes toward making a case for increasing
how well we teach the course (APA, 2014).

It is encouraging to see these beneficial effects of taking
psychology and the introductory psychology course in partic-
ular. In fact, our introductory psychology students in the course
have more knowledge of ethics and commonly acceptable facts
that are actually myths, making the argument for requiring the
introductory course for students even outside the major (i.e., for
general education). However, the relative magnitude of some
of the scores is surprising. For example, on the PK Question-
naire, introductory psychology students on average answered
41.5% of the multiple-choice questions correctly, compared to
31.7% answered correctly by noncollege peers. This is a sta-
tistically significant difference with an effect size d = .69
(between a medium and large effect size). However, scoring
41.5% correctly on a multiple-choice test would result in a
failing grade in many/most college courses. Continuing this
line of reasoning, introductory psychology students answered,
on average, 50.2% of the PM Questionnaire items correctly,
38.7% of the PRM Questionnaire items correctly, 55.7% of the
Psychology Major Career Information Quiz items correctly,
and for Qualitative Scenario #1 (where a participant’s score
could range from 0 to 2), the average score for introductory
psychology students was .89, which would convert to 44.5%
correct.

The low absolute scores on measures of psychology knowl-
edge are not an anomaly. In many different studies of the
introductory psychology course, students do not show high
level of learning. In one recent example, Hudson and col-
leagues (2015) measured student learning in introductory
classes over a period of year as part of assessing changes to
course design. Although students showed improvements in
learning over the course of the semester, average scores on the
final assessment were only 66%. In a more recent study also
assessing learning in introductory psychology, Hardin and col-
leagues (2018) reported students scored between 47% and 54%
on end of semester assessments. Studies like the two cited here
and many others focus on assessing interventions or comparing
textbooks and correspondingly have not drawn attention to the
low values of learning. The current study provides a clear
picture of just how low learning levels are and urge educators
to develop ways to increase how much students learn.

There is certainly overlap in the constructs being measured
across the eight outcome measures, as indicated by the number
and pattern of intercorrelations between measures (see Table 2
and the regression analyses). We conclude that these relations
suggest that elements of the discipline are not learned sepa-
rately and in isolation. That is, as students gain insight into the
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discipline, it seems to have impact across multiple areas—from
specific knowledge, to general research design, to applications
and careers. Although there may be an underlying conceptual
structure supporting such learning, the nature and changes in
that structure as students are exposed to the discipline are
unknown. This finding may also have broader applications as
well. Understanding the nature and changes in the conceptual
structure formed by students when learning elements of the
discipline in introductory psychology may help with discus-
sions about the contents of the core model for the class. Models
that recognize a foundational role for research methods (e.g.,
Gurung et al., 2016) find support by data demonstrating that
knowledge of such methods predicted performance on both
qualitative analyses of real-world applications of PK.

How much exposure to the discipline is necessary to demon-
strate increased performance across measures is also an open
but answerable question. For instance, there are very few stud-
ies addressing the beneficial effects of minoring in psychology
(e.g., Jurs, Daugherty, & Bowen, 2017; Stache, Perlman,
McCann, & McFadden, 1994) and some analysis of the PK
of student earning an associate degree (Alexander et al.,
2016). Teachers of psychology (and especially curriculum
planners) could certainly utilize our premise of the benefit of
“taking more psychology” as support for the psychology minor
or psychology associates degree.

Another factor to consider is the time during the semester
when introductory psychology students participated in the
study. Students participating earlier in the semester might score
lower on overall PK tests because they have not “covered”
certain concepts yet in their course. Also, it could be that time
in semester positively influences scores on outcome measures.
If psychology careers are addressed early in the course and if
research methods are also covered early in the introductory
course, then completing the survey earlier is a sensible expla-
nation for the pattern of results that emerged.

As with any study, there are limitations. For instance, the
self-selected samples from three universities may not be (a)
representative of those universities and (b) representative of a
national sample of introductory psychology students after
being combined. While we found significant differences
between the college and noncollege sample, we do not know
if the noncollege sample had any high school psychology a
factor that could further influence the findings. In a similar
vein, having a college sample who have not taken Introductory
Psychology. (but have other college education) would provide
a useful additional comparison which we lacked. Care must
also be taken not to overconclude based on the outcomes
reported here. That introductory psychology students outper-
form individuals without college psychology is laudable, but
the absolute magnitude of correct answering (e.g., 38-55%) is
troubling. It may be that multiple-choice testing is not the
optimal method to measure what students learn in the introduc-
tory psychology course. We also used two qualitative scenario
items that provide an alternative approach. Introductory psy-
chology students and senior psychology majors clearly outper-
formed noncollege psychology peers on both qualitative

scenarios. Attempting to measure a students’ application of
psychological principles through a skills-centered approach
may be a fruitful approach in disentangling the outcomes of
what is learned in introductory psychology compared to the
outcomes of how that learning is tested.

We provide strong evidence of the utility of both the psy-
chology major and introductory course—there are clear bene-
fits to taking psychology. The introductory psychology course
is truly ubiquitous, and understanding the utility of the course
can help psychology as a discipline explain the discipline’s
beneficial effects to the general public. For so many high
school, community college, college, and university students,
introductory psychology is their only exposure to the science
of psychology. This singular opportunity is both highly valued,
and to make the most of this tie that binds, all parties interested
in the success of psychology as a discipline should also be
focused on the success of the introductory psychology course.

Authors’ Note
Portions of these data were previously presented by the three authors

at the 2017 Rocky Mountain Psychological Association meeting in
Salt Lake City, UT.
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