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Two studies explored conceptual change in undergraduate psychology students’ acceptance of the
scientific foundations of the discipline. In Study 1, Introductory Psychology students completed the
Psychology as Science questionnaire (PAS) at the beginning and end of the semester and did so from
their own (Self Condition) and their instructors’ (Professor Condition) perspectives. Study 2 replicated
Study 1 with advanced students enrolled in research-oriented courses. In both studies, students had
higher PAS scores in the Professor than the Self Condition and there was a modest change from the
beginning to the end of the semester in Self PAS scores. The change in Self PAS scores was positively
related to higher Professor PAS scores at the end of the semester, when controlling for initial Professor
PAS scores and other variables. The discussion highlights pedagogical practices that promote students’
representation of their professors’ thinking about the discipline as distinct from and an alternative to
their own misconceptions.

There is wide consensus that instruction in psychology should go beyond students acquiring
knowledge of the discipline to educate them in the values and beliefs of the scientific approach to
study mind and behavior (APA, 2013). As Charles Brewer and his colleagues noted, “The
fundamental goal of education in psychology, which all others follow, is to teach students to think
as scientists about behavior’ (Brewer et al., 1993, p. 163). At the very least, scientific psychology
would require affirming the value of well-controlled research results and accepting their
conclusions, despite such results not squaring with one’s own experiences of the causes of the
behavior.

Many people, including undergraduate students who enter Introductory Psychology classes,
hold misconceptions about the discipline (Hughes, Lyddy, & Lambe, 2013, Lilienfeld, Lynn,
Ruscio, & Beyerstein, 2009; Mercer, 2010), including doubts that the discipline is scientific
(Benjamin, 1986; Friedrich, 1996; Stanovich, 2013). Accepting psychology as a science would seem
necessary for people to debunk misconceptions. But between libraries and bookstores full of
ineffective self-help books (Rosen, Glasgow, & Moore, 2003) and sham media psychologists
practicing the discipline for entertainment rather than professional purposes, it is easy to see how
people adopt the view of psychology as frivolous pseudoscience.

An unscientific image of the discipline is also the result of an everyday understanding of the
mind and behavior, labeled as ‘Folk Psychology’ (D’Andrade, 1987; Premack & Woodruff, 1978;
Wimmer & Perner, 1983). Folk Psychology is an account of behavior which appeals to individuals’
subjective beliefs and desires as the basis for action, with explanations taking the form of
individuals doing what they believe will get them what they want (Bennett, 1991). By assuming that
individuals have privileged access to their own beliefs and desires which are the basis for explaining
their behavior, Folk Psychology undermines the core values and beliefs necessary to scientifically
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study the mind and behavior (Dennett, 1971, Greenwood 1991; Stich, 1983; Stich & Ravenscroft,
1994).

Instructors of undergraduate psychology courses bear the challenge of helping psychology
students overcome disciplinary misconceptions (Brewer et al., 1993; Friedrich, 1996; Kowalski, &
Taylor, 2009). However, this ‘mythbusting” has proven difficult to accomplish, particularly for the
scientific foundation of the discipline. Undergraduate psychology students only slightly agree with
the values and beliefs of scientific psychology as measured by Friedrich’s (1996) Psychology as a
Science (PAS) questionnaire (see Study 1 Methods section for reliability and validity details) (Amsel,
Baird, & Ashley, 2011; Bartels, Hinds, Glass, & Ryan, 2009; Bartoszeck, Abramson, & Place, 2005;
Friedrich, 1996; Gervasio, Wendorf, & Yoder, 2010; Holmes, 2014). Notably, higher PAS scores
were only weakly related (Amsel et al., 2011; Bartels et al., 2009; Friedrich, 1996) to greater
exposure to the discipline (i.e., major status, more advanced academic standing, or coursework in
psychology), if they were related at all (Holmes & Beins, 2009).

Students’ resistance to adopting core values and beliefs of scientific psychology may be due to
them holding alternative Folk Psychological understanding of mind and behavior. Science
educators suggest that holding an alternative conceptual understanding of a discipline is an
impediment to learning unless and until students critically reflect on and revise their values, beliefs
and concepts, aligning them to those of the discipline (Carey, 2000; Posner, Strike, Hewson, &
Gertzog, 1982; Strike & Posner, 1992). This process requires that students not only overcome their
allegiance to an alternative conceptual understanding of a discipline, but also accept a disciplinary-
appropriate understanding of which they are ignorant. However, Amsel et al. (2009) challenged the
view that psychology students are ignorant of the values and beliefs of the discipline and undergo a
radical restructuring. Introductory Psychology students completed the PAS questionnaire from
their own (Self Condition) perspective or from their instructors’ (Professor Condition) perspectives.
PAS scores were higher in the Professor than the Self Condition independently of demographic and
academic variables. The findings suggest that Introductory Psychology students understand the
values and beliefs associated with a scientific psychology, as represented by their ascription to their
professors of higher PAS scores than they ascribe to themselves, but are just skeptical about
accepting them. A similar conclusion was reached by Holmes and Beins (2009), who found that
undergraduate students’ scientific literacy increased with advanced coursework in psychology.
However, students” knowledge about science from studying psychology was unrelated to their
accepting psychology as a science, as measured by the PAS.

The present research includes two studies which further assesses if, when, and how students
overcome their skepticism and begin to accept the core values and beliefs of scientific psychology.
The research had three goals. The first goal was to more carefully document whether there is an
increase in students’ acceptance of core disciplinary beliefs with exposure to the discipline. The
inconsistency of findings of the effect of exposure to the discipline on PAS scores may be due to the
potential extraneous variables that exist between students’ background, interests, and career
motivations early on in their undergraduate career when they have less exposure to the discipline
and those later on in their undergraduate careers when they have more exposure. Although
attempts to control such variables by using exclusively psychology majors (Bartels et al., 2009;
Holmes, 2014; Holmes & Beins, 2009), or by grouping students according to their interest in the
discipline as majors, minors, or neither majors nor minors (Amsel et al., 2011; Holmes, 2014) go
only so far. As a means to control extraneous variability, we used a within-subjects design to assess
semester-long changes in PAS scores within the same students. Students enrolled in Introductory
Psychology (Study 1) and research-oriented (Study 2) classes completed the PAS at the beginning
and end of the semester to assess the impact of these courses on changes in their acceptance of core
values and beliefs of scientific psychology.

Additionally, to further test the claim that students are skeptical rather than ignorant of the
discipline’s core values and beliefs, participants completed the PAS questionnaire in both the Self
and Professor conditions. Amsel et al.’s (2009) finding of the between-subjects difference between
students’ own PAS scores and the scores they ascribe to their instructors is not a direct test of
whether they are aware of the substantial differences that have been shown to exist between their
own and their instructors” PAS performance. Holmes (2014) reports psychology instructors score a
point higher on the 7-point PAS scale than students in psychology classes. In the present study,
students completed the PAS questionnaire from their own and their professors’ perspectives at the
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same time to ensure that participants were cognizant of the differences between their judgments in
each condition.

Finally, a third goal of the research was to examine the significance and consequences of
students’ ascriptions to their instructor of their acceptance of core disciplinary values and beliefs. Of
particular interest was whether students” attribution of higher PAS scores to professors is related to
higher actual not just self-reported anticipated (Amsel et al., 2009) final grades (Study 1) and
reflective of them adopting a serious, deep approach to learning the conceptual foundation of
discipline (Study 2). We expected a general relation between changes in students” own acceptance
of core disciplinary values and beliefs over a semester and their ascription of those values and
beliefs to their professors.

Study 1

Study 1 was designed to explore the origin of the disparity between students’ thinking about their
own and their psychology professors’ acceptance of disciplinary values and beliefs and the changes
in both over the course of a one-semester (14 weeks) Introductory Psychology course. Students
from Introductory Psychology classes were given the PAS questionnaire to complete in both the
Self and Professor Conditions during the first week and again between the tenth and twelfth weeks
of classes. It was hypothesized that participants’ PAS scores would be initially higher in the
Professor than the Self Condition and scores in each condition would increase as students are
exposed to the discipline. Of interest was whether there was a relation between the increases in Self
scores as students better represent their professors’ beliefs.

Method
Participants

Students (N = 100) from three traditionally taught Introductory Psychology classes who completed
the PAS questionnaire twice were the participants in the study. The instructors (2 male and 1
female) were full time and experienced and taught the course similarly and in standard ways. They
followed traditional textbook organization with a focus on research early in the semester and
attention to such topics as psychopathology and therapy later in the semester. Two of the
instructors taught the class on the main campus and one taught the class at a satellite campus. A
total of 198 students completed the questionnaire at Time 1 and 135 students completed it at Time
2. The average age of the 100 participants who completed the questionnaire at both testing
occasions (completers) was 22.37 years (SD = 5.72 years) which was no different from non-
completers 21.48, (N = 96, SD = 4.93), F(1, 194) = 1.36, p = .25, Np* = .007. Most of the completers
were female (56%) which was similar for the non-completers (54%), x> (1, N = 198) = .07, p = .89, d
= .04 and most completers (90%) and non-completers (95%) were freshmen or sophomores, ¥ (1,
N=198)=1.7,p=.28,d=.19.

Non-completers came from each of the three Introductory Psychology classes at equal rates,
¥ (2, N =198) = .58, p = .75, d = .11. They did not complete the study for a variety of reasons:
some dropped the course without receiving a grade (N = 52), some had completed the course and
received a grade but just missed a testing session (N = 30), and some did not complete all the PAS
items on each occasion so their scores could not be used (N = 16). Participants gave their consent
not only for the research but also for researchers to access from institutional records their ACT
scores and final letter grade in the class. The average ACT Composite score (M = 21.6, N = 80, SD
= 3.51) was no different from the university average (M = 21.4), t(80) = .51, p = .61, d = .05 (one-
sample t-test) and from non-completers (M = 21.62, SD = 4.84), F(1, 117) = 0.00, p = .98, d = 0.0.

Task and Procedure

Participants completed Friedrich’s (1996) PAS questionnaire in their classroom at the beginning
(first week) and end (tenth-twelfth weeks) of the semester and received research participation
credit for it. Prior to completing the questionnaire at each session, participants answered questions
regarding their demographic (age, sex, year in college) and academic background (the number of
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previous psychology courses, their academic major and minor, and the likelihood [from 1 = ‘not at
all likely” to 4 = “very likely’] that they would major in the discipline). As most participants had not
declared a major or minor, their likelihood of majoring was used to index their interest in
psychology.

The instructions to complete the PAS scale directed participants to read each of 20 (15
experimental and 5 filler) statements. The experimental items included statements which address
core disciplinary values of the importance of research (affirming that ‘Research conducted in
controlled laboratory settings is essential for understanding everyday behavior’, and denying that
‘Psychological advice given in popular books and magazines is often as useful as more research-
based claims’); and beliefs in its effectiveness (affirming that ‘Psychological research can enable us
to anticipate people’s behavior with a high degree of accuracy’, and denying that ‘Our ability as
humans to behave in any way we choose makes our attempts to predict behavior ineffective’).
Participants responded to each statement by selecting a number from 1 (strongly disagree) to 7
(strongly agree) that accurately described the extent of their own and their professors” agreement
or disagreement with the statement. The questionnaire used the same statements and presented
them in the same order as Friedrich (1996). The 15 experimental statements included 7 negatively
keyed (reverse scored) and 8 positively keyed items. The instructions were taken from Friedrich
(1996), but edited to direct participants to answer each item at the same time from their own (Self
Condition) and their professors” (Professor Condition) perspectives (see Appendix). For half the
participants at each assessment, the Self Condition scores were entered on the left-hand side and for
the other half, Self Condition scores were to be entered on the right.

The PAS is a reliable and valid measure of the core values and beliefs of scientific psychology.
Friedrich (1996) reported a reliability (coefficient alpha) of .77 with 239 students at a small select
liberal arts college, and test-retest reliability of .76. Holmes and Beins (2009) found a coefficient
alpha of .73 with 201 students also at a selective liberal arts college and Amsel et al. (2011) found a
coefficient alpha of .83 with 448 students at an open enrollment regional university. Validity data
described in Friedrich (1996) and elsewhere (Gervasio et al., 2010; Holmes & Beins, 2009) show that
PAS predicts students’ interest and engagement in psychological research. Holmes (2014)
confirmed that psychology instructors had substantially higher PAS scores than did their students,
and Amsel et al. (2009) found that Introductory Psychology students” PAS scores were positively
correlated with their self-reported sixth-week grade, independently of demographic and academic
variables.

Results and Discussion

Average PAS scores for each participant in each perspective at each time of testing were computed
so that higher PAS scores reflected greater acceptance of the values and beliefs of scientific
psychology. PAS scores ranged from a low of 3.87 in the Self Condition at Time 1 to a high of 7.00
in the Professor Condition at Time 2. The data were subjected to a 2 (Time) by 2 (Perspective)
ANCOVA controlling for demographic characteristics (age, sex, year in college), academic variables
(likelihood to be a psychology major, previous psychology courses, psychology professor, final class
grade), and task variables (order of presentation of Self and Professor Conditions at each
assessment). The results revealed a main effect of Time, F(1, 90) = 6.20, p = .015, Np2 = .06 and
Perspective, F(1, 90) = 15.68, p < .001, Np°= .15. The Time by Perspective interaction effect F(1, 90)
=2.79, p = .10, Np* = .03 did not reach statistical significance (see Figure 1).

The findings suggest that upon entering into an Introductory Psychology class, college
students only moderately accept values and beliefs associated with Psychology as Science, but
recognize their professors as accepting those values and beliefs more strongly. The extent that
students perceive the difference in PAS scores between themselves and their instructors (M = .64, N
=100, SD = .52) underestimates Holmes’ (2014) report of the actual difference (M = .97), £(99) =
6.30, p < .001, d = .63 (single-sample t-test).

Although there was not a significant Perspective by Time interaction effect in PAS scores,
analyses point to differences by condition in PAS change scores over time. By the end of the
semester, there was a slight but significant increase in students” own acceptance of the values and
beliefs of scientific psychology (M Time 2 Self PAS — Time 1 Self PAS = .14, SD = .68, t(99) = 2.01, p
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=.047, d = .40) but not in their ascriptions of such beliefs and values to their professors (M Time 2
Prof PAS — Time 1 Prof PAS = .07, SD = .76, t(99) = .93, p = .35,d = .19).

Figure 1. PAS scores by Perspective Condition and Time for Study 1 (students in Introductory Psychology
classes) and Study 2 (students in research-oriented classes), error bars are standard error of the means.

6.5
Self Condition
Prof Condition 1
6 !
: ! 1
55 :
PAS !
Score 5 :
4.5
4 T T T
Time 1 Time 2 Time 1 Time 2
Study 1 Study 1 Study 2 Study 2

The analyses of PAS change scores by condition were augmented by sign tests that assessed
whether an equal number of individuals had higher PAS scores at the second than at the first
testing session, independently of ties. Significantly more participants than expected by chance had
higher (N = 59) than lower (N = 37), Self PAS scores at the second testing session (Sign test, Z =
2.14,p = .03, two-tailed). In contrast, the number of participants who had higher (N = 55) than
lower (N = 42) Prof PAS scores at the second testing session was no different than chance (Sign
test, Z = 1.22, p = .22, ns, two-tailed). These analyses converge on finding significant increases over
time only in Self PAS scores.

There were class-level differences in performance. Only a minority (30%) of students enrolled
at the satellite campus class had higher Time 2 than Time 1 Self scores compared to the majority of
students attending the two main campus classes (75% and 67%), F(2, 97) = 8.82, p < .001, Np* = .15
(LSD post hoc test). A smaller percentage of students increased in Prof scores in the satellite (37%)
than one (68%) but not the other (58%) of the main campus classes, F(2, 97) = 3.45, p = .036, Np* =
.07 (LSD post hoc test). Although it is difficult to know whether the class differences are due to
characteristics of the students (their background or motivation), the instructors (their pedagogical
practices), or an interaction between the two, the results suggest caution in generalizing the results
across classes.

The relation between students’ own acceptance of the values and beliefs of scientific
psychology was analyzed in light of their ascription of such beliefs to their professors. A partial
correlation was computed to predict the relation between Time 2 Prof PAS scores and increases in
Self PAS scores from Time 1 to Time 2, removing Time 1 Prof PAS scores and the previously
described demographic, academic, and task variables. The correlation was positive, 1(88) = .56, p <
.001, suggesting that irrespective of their background and initial assessment of their professors’
acceptance of core disciplinary values and beliefs, the more students recognize their professors
accepted such values and beliefs by the end of the semester (Time 2 Prof PAS scores), the more
they accepted them too (change in Self PAS scores from Time 1 to Time 2).

We conducted further analysis to explore the relation between PAS scores and final course
grades. A partial correlation was run predicting students’ final course grades in Introductory
Psychology from their PAS scores, independently of the same demographic, academic, and task
variables. Only Time 1 Prof PAS scores, 1(90) = .31, p = .003, predicted students’ final grade,
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underscoring the academic consequences of students’ ability to entertain their professors’
disciplinary values and beliefs, irrespective of their own acceptance of them.

Study 2

The goal of Study 2 was to replicate the findings of Study 1 with advanced psychology students in
research-oriented psychology courses. Given that values and beliefs of scientific psychology are
explicitly presented in such courses, it was expected that students in these courses would continue
to demonstrate as much if not more change in Self PAS scores than students in Introductory
Psychology. It was also predicted that changes in Self PAS scores would be related to higher Time 2
Prof PAS scores, independently of their Time 1 Prof PAS scores and other factors.

Additionally, to better understand the kind of learning involved in students’ own and
recognition of their professors” acceptance of core disciplinary values and beliefs, participants in
Study 2 completed a learning style assessment. The assessment explores students’ surface and deep
learning styles by measuring their motivational and strategic approaches to knowledge acquisition
in academic settings (Biggs, Kember, & Leung, 2001; Marton & Saljd, 1976). The surface learning
approach involves strategies and motivations to process information at a minimal level, necessary
to achieve acceptable grade performance in classes and avoid academic failure. The deep learning
approach involves strategies and motivations to process information at the most meaningful level,
necessary to achieve a conceptual understanding and satisfy intrinsic interests. It was predicted that
higher Self and Prof PAS scores after a research-oriented class would be negatively related to a
surface learning and positively related to deep learning scores.

Method
Participants

Participants were 57 students (47% female, 72% juniors and seniors, 88% major or minor in
psychology) from the same university as Study 1 who completed the PAS questionnaire on two
testing occasions. Participants were from three sections of an upper-division Research Methods in
Psychology and one section of a lower-division Psychology as Science and Profession class.[1] Both
classes are dedicated to explaining the foundation and significance of scientific research to students,
albeit at different levels of detail. Again, participants gave their consent for the research and for
researchers to access their overall university GPA (N = 57, M = 3.10, SD = .53), psychology GPA (N
= 48, M = 3.30, SD = .43) and final class letter grade, expressed as a GPA score (N = 56, M = 3.09,
SD = .95).

Task and Procedure

Participants in Study 2 completed the same demographics and PAS questionnaire used in Study 1
and did so during the first week of classes and again during the ninth or tenth week of the 14-week
semester. At the second assessment, all participants also completed the Revised Two-Factor Study
Process Questionnaire (R-SPQ-2F) developed by Biggs et al. (2001) to assesses strategies and
motivation associated with deep and surface learning. The 20-item questionnaire generates 4 sub-
scores based on 5 items each, including deep learning strategies (‘I find most new topics interesting
and often spend extra time trying to obtain more information about them’), deep learning
motivation (‘I come to most classes with questions in mind that I want answered’), surface learning
strategies (‘T only study seriously what’s given out in class or in the course outlines”), and surface
learning motivation (‘My aim is to pass the course while doing as little work as possible”). Students
evaluated the statements relative to a given course on a 5-point scale from 1 (“This is never or only
rarely true of me’) to 5 (“This is always or almost always true of me’). Scores were totaled and
combined into two general 10-item scales of surface and deep learning approach as recommended
by Justicia, Pichardo, Cano, Berben, and De la Fuente (2008), although see Immekus and Imbrie
(2010). Cronbach’s alpha for each scale based on a sample of 90 participants (the 57 students in the
present sample and 33 additional students collected for another study) was .77, which is higher than
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alphas for the two scales reported by Biggs et al. (2001) but on par with other findings (Justicia et
al., 2008).

Results and Discussion

Average PAS scores for each participant in each perspective at each time of testing were computed.
PAS scores ranged from a low of 3.67 in the Self Condition at Time 2 to a high of 6.93 in the
Professor and Self Conditions at Time 2. The data were subjected to a 2 (Time) by 2 (Perspective)
ANCOVA controlling for demographic characteristics (age, sex, year in college), academic variables
(psychology status, previous psychology courses, research class type, and final class grade), and task
variables (order of presentation of Self and Professor Conditions at each assessment). The results
revealed no significant main effects but a Time by Perspective interaction effect F(1, 43) = 5.82,p =
.02, Np? = .12, which was due to a change over time in PAS scores in the Self, F(1, 43) = 5.86, p =
.02, Np? = .12 but not the Professor Condition, F(1, 43) = .09, p = .76, Np> = .002. Again, the
analyses of PAS change scores converged with the results of sign tests. Significantly more
participants had higher (N = 38) than lower (N = 18) Self PAS scores at the second than the first
testing session (Sign test, Z = 3.02, p = .003, two-tailed) although the number of participants with
higher (N = 33) than lower (N = 20) Prof PAS scores at Time 2 than Time 1 was no different (Sign
test, Z = 1.65, p = .10, two-tailed).

The change in Self PAS scores among Study 2 students in research-oriented psychology
courses (M = .26, N = 55, SD = .50) was not significantly different than Self PAS change scores of
Study 1 students in Introductory Psychology (M = .14, N = 100, SD = .68), t(153) = 1.16, p = .25, d
= .17. Moreover, the number of students whose Self PAS scores increased in study 1 (N = 59 out of
100) and Study 2 (N = 33 out of 55) was no different, ¥* (1) = 1.54, N = 155, p = .21, d = .20.

The partial correlation predicting change in Self PAS scores from Time 2 Prof PAS scores,
removing Time 1 Prof PAS scores and the previously identified demographic, academic, and task
variables was positive, 7(40) = .36, p = .021, replicating the results from Study 1. Surface learning
scores were negatively correlated with Time 2 Self PAS scores, 1(39) = -.42, p < .006, and Prof PAS
scores, 1(39) = -.34, p = .031, independently of the same demographic, academic, and task variables.
However, deep learning scores were unrelated to Self PAS scores, 1(39) = .10, ns, and Prof PAS
scores, 1(39) = -.07, ns. Students who critically consider their own and their professors’ thinking
about the discipline tend not to adopt a surface learning orientation. But students who are inclined
to reflect on the discipline may also not adopt more traditional deep learning strategies or
motivations assessed by the questionnaire, such as posing questions in class or performing
additional research.

General Discussion

Two studies assessed how undergraduate students come to accept the core values and beliefs of
scientific psychology. The first goal of the study was to test in a within-subjects design whether
exposure to the discipline is related to changes in students’ adoption of core disciplinary beliefs, as
reflected by their PAS scores. The results from each study support the claim: students in
Introductory Psychology increase in Self PAS scores over a semester as do those who advance in
the discipline and take research-oriented courses. The results may reflect the impact of repeated
assessments resulting in an overestimation of the increase in students’ PAS scores. But the present
within-subjects data converge with those from between-subjects studies. If we consider the change
scores in the Self PAS Condition in Study 1 and Study 2 as independent and additive, then the total
change in the average students” Self PAS score is .40 (Study 1 = .14 + Study 2 = .26). This sum is
consistent with Friedrich’s (1996) report of a .44 difference in PAS scores between students in
Introductory Psychology and Research Methods classes and Amsel et al.’s (2011) account of a .38
difference in PAS scores of between freshmen and seniors.

The class-level variability in Self PAS change scores suggests limits in the generalization of the
findings. However, such variability is also of theoretical interest. Hughes et al. (2013) reviews
research on the impact of instructor and student factors on overcoming psychological
misconceptions. Future research could inventory these instructor and student factors in addition to
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background variables (e.g., class size) across a variety of different psychology classes to predict and
explain the class-level variability in conceptual change.

The second goal of the research was to test the claim that students were skeptical rather than
ignorant of the discipline’s core values and beliefs. In Study 1, students were shown to enter
Introductory Psychology classes fully aware that their values and beliefs about the discipline are at
odds with their professor. Although underestimating the actual difference that exists between
instructors’ and students” PAS scores (Holmes, 2014), the data suggest that students are aware that
a significant gulf exists. Faculty members who assume that students are ignorant rather than
skeptical of the discipline’s scientific nature may not appreciate that to achieve desired learning
outcomes, students may need more than just foundational information about the science of the
discipline (e.g., understanding the design of experiments). Instruction must provide sufficient
reasons for students to accept the discipline as a science in order to believe information from
experiments (e.g., valuing experiments as a basis to understand human nature). Over fifty years of
persuasion research suggests that changing values and attitudes involves more than just offering
information but actively promoting the adoption of targeted beliefs and attitudes (see Friedrich &
Douglass [1998] for an extended discussion on persuasion in teaching of psychology). Similarly,
work on cognitive apprenticeships and situated learning suggests that only by engaging students in
authentic practices in the discipline will they be socialized with the values and skills from the
discipline (Brown, Collins, & Duguid, 1989). So rather than just reporting theories and findings,
faculty must promote a disciplinary understanding in students about how psychologists use
scientific information to explain human nature.

Finally, a third goal of the research was to examine the significance and consequences of
students’ ascriptions of core disciplinary values and beliefs to their professor. Higher Prof PAS
scores, reflecting more accurate recognition of their instructors’ beliefs, were positively related to
grades (Study 1) and negatively related to surface learning strategies and motivations (Study 2). But
most notably, there was evidence from both studies that higher Prof PAS scores at the end of the
semester predicted an increase in students’ Self PAS scores, independently of the initial PAS score
they ascribed to the instructor. The results suggest that one way to promote students adopting
disciplinary values and beliefs is to induce them to think like their psychology professor.

We propose that the reason for the relation between changes in students’ Self PAS scores and
Time 2 Prof PAS scores lies in the students representing disciplinary information as distinct from and
as alternative to their own misconceptions and misgivings about discipline. Classroom practices
which afford opportunities for students to represent scientific information about a topic
independently from their own misconceptions, allowing a comparison between the two, have been
linked to conceptual change in students’ beliefs (Hughes et al., 2013). For example, Miller,
Wozniak, Rust, Miller, and Slezak (1996) demonstrated the value of students writing counter
arguments to their own misconceptions as a way for them to revise those misconceptions. Such
counterattitudinal advocacy is a social psychology persuasion technique which requires students to
represent scientific information independently from misconceptions they harbor about the topic.
Similarly, Kowalski and Taylor (2009) employed a science education tactic, called refutation teaching
in which students’ misconceptions and the correct scientific information about a topic are
presented simultaneously to enable students to represent the latter independently from the former
and compare the two. They found refutation teaching was effective in students overcoming
psychological misconceptions.

Although these techniques can be used effectively in the classroom, we also propose that
merely instructing students to represent professors’ beliefs creates the conditions for conceptual
change. Recent experimental work from our lab has found that inviting students to think like a
psychology professor about scientific information presented in a video was more effective in
promoting conceptual change than asking them to think about what they learned or what they
believe (Russell, Voigt, & Amsel, 2014), an effect that sustained after a month-long follow-up
(Amsel, Bessire, Daniels, & Soelberg, 2014). We found the same effect for thinking like a physicist
in promoting physics students to overcome misconceptions about electromagnetism (Johnston &
Amsel, 2014). Future research testing hypotheses about ways to best induce students’
representation of scientific information independently of their misconceptions could provide
insight into how to promote psychology students’ acceptance of its scientific foundation.
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Notes

[1] Research Methods is a required class for psychology majors in which students write up a study that
they design, collect, and analyze over the semester. Psychology as a Science and Profession (Amsel &
Kay, 2008) is an elective class which introduces students to the discipline by emphasizing the
importance of the scientific foundation of clinical practice. Students complete a study during the
semester to introduce them to statistical and research issues.

References

American Psychological Association (APA). (2013). APA guidelines for the undergraduate psychology major:
Version 2.0. Retrieved from http:/ /www.apa.org/ed/precollege/undergrad/index.aspx

Amsel, E., Baird, T., & Ashley, A. (2011). Misconceptions and conceptual change in undergraduate students
learning psychology. Psychology Learning and Teaching, 10, 3-10.
http://dx.doi.org/10.2304/plat.2011.10.1.3

Amsel, E., Bessire, D., Daniels, A., & Soelberg K. (2014, August). Promoting students’ revision of misconceptions
about depression: The role of representing scientific ideas. Presentation at the 6th International Conference on
Psychology Education (ICOPE), Flagstaft, AZ.

Amsel, E., Johnston, A., Alvarado, E., Kettering, J., Rankin, L., & Ward, M. (2009). The effect of perspective
on misconceptions in psychology: A test of conceptual change theory. Journal of Instructional Psychology,
36, 289-296.

Amsel, E., & Kay, T. (2008). After Introductory Psychology: The next course preparing psychology freshmen
and sophomores for undergraduate research. In R. Miller, B. Beins, B. Rycek, M. Ware, E. Balcetis,

R. Smith, & S. Burns (Eds.) Promoting the undergraduate research experience in psychology (pp. 104-107).
Retrieved from http:/ /teachpsych.org/resources/e-books/ur2008/ur2008.php.

Bartels, J. M., Hinds, R. M, Glass, L. A., & Ryan, J. J. (2009). Perceptions of psychology as a science among
university students: The influence of psychology courses and major of study. Psychological Reports, 105,
383-388. http://dx.doi.org/10.2466/PR0.105.2.383-388

Bartoszeck, A. B., Abramson, C. I., & Place, A. J. (2005). Perception of students in the south of Brazil on the
status of psychology as a science. Psychological Repotts, 97, 750-756. d0i:10.2466/pr0.97.3.750-756

Bennett, J. (1991). Folk-psychological explanations. In J. D. Greenwood (Ed.), The future of folk psychology:
Intentionality and cognitive science (pp. 176-195). New York: Cambridge University Press.

Benjamin, L. T. Jr (1986). Why don’t they understand us? A history of psychology’s public image. American
Psychologist, 41, 941-946. http:/ / dx.doi.org/10.1037/0003-066X.41.9.941

Biggs, J., Kember, D., & Leung, Y. P. (2001). The revised two-factor study process questionnaire: R-SPQ-
2F. British Journal of Educational Psychology, 71, 133-149. http:/ / dx.doi.org/10.1348/000709901158433

Brewer, C. L., Hopkins, J. R., Kimble, G. A., Matlin, M. W., McCann, L. I., McNeil, O. V., . . . Saundra.
(1993). Curriculum. In T. V. McGovern (Ed.), Handbook for enhancing undergraduate education in psychology
(pp- 161-182). Washington: American Psychological Association.

Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the culture of learning. Educational
Researcher, 18(1), 32-42. http:/ /dx.doi.org/10.3102/0013189X018001032

Carey, S. (2000). Science education as conceptual change. Journal of Applied Developmental Psychology, 21, 13-19.
http://dx.doi.org/10.1016/S0193-3973(99)00046-5

D’Andrade, R. G. (1987). A folk model of the mind. In D. Holland & N. Quinn (Eds.), Cultural models in
language and thought (pp. 112-148). Cambridge: Cambridge University Press.

Dennett, D. (1971). Intentional systems. Journal of Philosophy, 68, 87-106. http://dx.doi.org/10.2307/2025382

Friedrich, J. (1996). Assessing students’ perceptions of psychology as a science: Validation of a self-report
measure. Teaching of Psychology, 23, 6-13. http://dx.doi.org/10.1207/s15328023top2301_1

Friedrich, ., & Douglass, D. (1998). Ethics and the persuasive enterprise of teaching psychology. American
Psychologist, 53, 549-562. http:/ /dx.doi.org/10.1037/0003-066X.53.5.549

240



Conceptual Change in Psychology Students

Gervasio, A., Wendorf, C. A., & Yoder, N. F. (2010). Validating a Psychology as a Helping Profession scale.
Teaching of Psychology, 37, 107-113. http:/ /dx.doi.org/10.1080/00986281003609199

Greenwood, J. D. (1991). Introduction: Folk psychology and scientific psychology. InJ. D. Greenwood (Ed.),
The future of folk psychology: Intentionality and cognitive science (pp. 1-21). New York: Cambridge University
Press.

Holmes, J. D. (2014). Undergraduate psychology’s scientific identity dilemma: Student and instructor
interests and attitudes. Teaching of Psychology, 41(2), 104-109.
http:/ /dX.dOi.Org/ 10.1177/0098628314530339

Holmes, J. D., & Beins, B. C. (2009). Psychology is a science: At least some students think so. Teaching of
Psychology, 36, 5-11. http:/ /dx.doi.org/10.1080/00986280802529350

Hughes, S., Lyddy, F., & Lambe, S. (2013). Misconceptions about psychological science: A review. Psychology
Learning ¢~ Teaching, 12, 20-31. http://dx.doi.org/10.2304/plat.2013.12.1.20

Immekus, J. C., & Imbrie, P. K. (2010). A test and cross-validation of the revised two-factor study process
questionnaire factor structure among Western university students. Educational and Psychological
Measurement, 70, 495-510. http:/ /dx.doi.org/10.1177/0013164409355685

Johnston, A., & Amsel, E. (2014, July). Metacognitive intercessions in student conceptions. Invited presentation at
the American Association of Physics Teachers, Minneapolis, MN. Retrieved from
http:/ /aapt.org/Conferences/sm2014/session.cfm

Justicia, F., Pichardo, M., Cano, F., Berben, A. G., & De la Fuente, ]. (2008). The revised two-factor study
process questionnaire (R-SPQ-2F): Exploratory and confirmatory factor analyses at item level. European
Journal of Psychology of Education, 23, 355-372. http:/ /dx.doi.org/10.1007/BF03173004

Kowalski, P., & Taylor, A. K. (2009). The effect of refuting misconceptions in the introductory psychology
class. Teaching of Psychology, 36, 153-159. http:/ /dx.doi.org/10.1080/00986280902959986

Lilienfeld, S. O., Lynn, S. J., Ruscio, J., & Beyerstein, B. L. (2009). Fifty great myths of popular psychology:
Shattering widespread misconceptions about human behavior. Chichester, UK: Wiley-Blackwell.

Marton, F., & Saljo, R. (1976). On qualitative differences in learning — I: Outcome and process. British Journal
of Educational Psychology, 46, 4-11. http://dx.doi.org/10.1111/j.2044-8279.1976.tb02980.x

Mercer J. A., (2010). Child development: Myths and misunderstandings. Thousand Oaks, CA: Sage.

Miller, R. L., Wozniak, W. J., Rust, M. R., Miller B. R., & Slezak, J. (1996). Counterattitudinal advocacy as a
means of enhancing instructional effectiveness: How to teach students what they do not want to know.
Teaching of Psychology, 23, 215-219. d0i:10.1207/515328023top2304_2

Posner, G.]., Strike, K. A., Hewson, P. W., & Gertzog, W. A. (1982). Accommodation of a scientific
conception: Towards a theory of conceptual change. Science Education, 66, 211-227.
doi:10.1002/sce.3730660207

Premack, D. G., & Woodruff, G. (1978). Does the chimpanzee have a theory of mind? Behavioral and Brain
Sciences, 1, 515-526. http:/ /dx.doi.org/10.1017/S0140525X00076512

Rosen, G., Glasgow, R., & Moore, T. (2003). Self-help therapy: The science and business of giving psychology
away. In S. O. Lilienfeld, S. J. Lynn, J. M. Lohr (Eds.) Science and pseudoscience in clinical psychology
(pp. 399-424). New York: Guilford Press.

Russell, M., Voigt, B., & Amsel, E. (2014, April). Challenging undergraduates’ psychological misconceptions: The

role of representing scientific ideas. Poster presented at the Rocky Mountain Psychological Association, Salt
Lake City, UT.

Stanovich, K. E. (2013). How to think straight about psychology (10th ed.). New York: Allyn & Bacon.

Strike, K. A., & Posner, G.J. (1992). A revisionist theory of conceptual change. In R. A. Duschl & R. J.
Hamilton (Eds.), Philosophy of science, cognitive psychology, and educational theory and practice (pp. 147-176).
New York: State University of New York.

Stich, S. (1983). From folk psychology to cognitive science. Cambridge, MA: Bradford Books/MIT Press.

Stich, S., & Ravenscroft, 1. (1994). What is folk psychology? Cognition, 50, 447-468.
http://dx.doi.org/10.1016/0010-0277(94)90040-X

Wimmer, H., & Perner, J. (1983). Beliefs about beliefs: Representation and constraining function of wrong
beliefs in young children’s understanding of deception. Cognition, 13, 103-128.
http: / /dX.dOi.Ol‘g/ 10.1016/0010—0277(83)90004—5

241



Eric Amsel et al

APPENDIX

Listed on the next page are a number of statements. Each statement represents an opinion
regarding some aspect of psychology. Evaluate each statement from your own perspective and
your psychology professor’s perspective. You and your psychology professor may disagree with
each other on some of these statements and agree on others. There are no correct or incorrect
answers. Read each statement carefully using the following scale, write a number on the space
provided to indicate your own (Self) and your psychology professor’s (Psych Prof) opinion:

1 2 3 4 5 6 7
Strongly Neither agree Strongly
disagree nor disagree agree

For example consider the following statement:

Psych Self
Professor

Psychology should be a required course for all students
If YOU disagree slightly with the statement write the number 3 underneath Self. If your

PSYCHOLOGY PROFESSOR strongly agrees with the above statement you write the number 7 on
the line underneath Psych Prof. Be sure to give a response for each perspective on every statement.
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