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Psychology Students
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We sought to examine the applicability of an empirically established model of high-
quality research training environments for graduate psychology students (Gelso,
Mallinckrodt, & Judge, 1996) to undergraduate psychology students. We examined the
ratings of students on the quality of their research training environments and the
relation these ratings had to their reported research self-efficacy as well as their
willingness to engage in future research activities. Students who reported higher ratings
of the quality of their research training environments also reported higher research
self-efficacy, r = .31, p < .01. Inlinewith Social Cognitive Career Theory (Lent, 2013;
Lent, Brown, & Hackett, 1994, 2000), we also found that student research self-efficacy
partially mediated the direct effect of high-quality research training environments on
student willingness to engage in future research activities (t = 2.63; p < .01). We
discuss the implications of our findings for training and future research.
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The American Psychological Association has
established guidelines for the undergraduate
psychology major that promote the achievement
of several learning goals for psychology bacca-
laureates, emphasizing a focus on scientific in-
quiry and critical thinking where faculty create
an educational environment that encourages
students toward becoming psychologically lit-
erate citizens (American Psychological Associ-
ation [APA], 2016). Early and effective training
in research methods and statistics has been iden-
tified as a core element in accomplishing this
learning goa in the undergraduate psychology
educational environment (Dunn et al., 2010;
McGovern et a., 2010), and these courses are
an amost universaly required component of
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the undergraduate psychology major (Norcross
et a., 2016).

The use of cocurricular research activities
(e.g., conducting research in professors’ labo-
raatories, carrying out research projects during
independent study or capstone courses) has also
long been recognized as a key aspect of under-
graduate research training in psychology (cf.
Dunn et a., 2010). This is especialy true be-
cause many psychology instructors report, for
various reasons, it is difficult to provide under-
graduate psychology students with in-depth re-
search experiences within a single, semester-
long research methods course (cf. Ciarocco,
Strohmetz, & Lewandowski, 2017; Holmes &
Beins, 2015). Relatedly, many psychology fac-
ulty consider the opportunity for their under-
graduate students to be experientially mentored
through all aspects of the full research process
as the best way in which students can learn how
to apply what they have learned in courses and
understand how to use critical thinking skillsin
psychological science (cf. Saville, 2015; Ves
pia, Wilson-Doenges, Martin, & Radosevich,
2012). Finally, students who engage in research
activities with faculty and peers, within their
training environments, report higher levels of
personal and academic achievement, and en-
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gagement in research activities is considered to
be a high-impact learning experience (Kuh,
2008).

Several investigators examining how psy-
chology undergraduate research training can be
optimized have utilized the Social Cognitive
Theory (Bandura, 1986) as a framework to ex-
plain how skills and knowledge surrounding
research can be best imparted to undergraduate
students. To date, however, these researchers
have largely examined specific classroom-
situated techniques (e.g., Bartsch, Case, &
Meerman, 2012; Harlow, Burkholder, & Mor-
row, 2006) or the effects of particular student or
teacher variables (e.g., Walker & Brakke, 2017;
Waples, 2016) in terms of enhancing student
research self-efficacy. Although helpful, these
classroom-situated findings are neither able to
determine the relations of cocurricular research
activities on undergraduate student research
self-efficacy nor evaluate the context of the
research training environment (RTE) within
which content courses and cocurricular research
activities are offered. These contextual factors
(e.g., faculty attitudes toward research, quality
of research mentoring, sociocollaborative as-
pects of research) are important to account for
to assess the fullness of student learning sur-
rounding research training during undergradu-
ate education. We argue that the adoption and
use of amodel of high-quality RTEs, with broad
contextual elements, into which past classroom-
situated findings can be integrated, may offer
investigators a heuristic way to guide future
research into this key learning goal in the psy-
chology curriculum.

Previous literature examining and discussing
the involvement of psychology students in re-
search activities has suggested that substantive,
integrated, and developmentally appropriate
participation in these activities, under support-
ive faculty mentorship, can increase students
sense of research self-efficacy and foster an
excitement about their involvement in future
research activities (cf. Barron & Apple, 2014;
Ciarocco, Lewandowski, & Van Volkom, 2013;
Saville, 2015; Van Vliet, Klingle, & Hiseler,
2013). Importantly, the provision of high-
quality RTEs, that continually enhance research
self-efficacy in psychology students, can also
increase student willingness to engage in future
research activities within their chosen profes-

sional or educational career (Deemer, Martens,
& Podchaski, 2007; Kahn, 2001).

In our study, we sought to discover whether
an established model of high -uality RTEs
(Gelso et al., 1996), already shown to enhance
research self-efficacy among graduate psychol-
ogy students, could also enhance research self-
efficacy in undergraduate psychology students.

High-Quality Research Training
Environments

Gelso et al. (1996) identified nine elements
within RTEs that positively impacted the re-
search self-efficacy of graduate level psychol-
ogy students. These nine elements are: (a) fac-
ulty modeling of appropriate scientific behavior
and attitudes (i.e., faculty being actively in-
volved in their own research, demonstrating en-
joyment of the research process, and involving
students as capable collaborators); (b) positive
reinforcement of scholarly activities (i.e., pro-
viding students with encouragement and re-
wards for involvement in research activities);
(c) early and minimally threatening student in-
volvement in research (i.e., having students par-
ticipate, early on in developmentally appropri-
ate research activities that do not exceed their
capabilities); (d) the teaching of relevant statis-
tics and the logic of research designs (i.e,
teaching the logical connection of various re-
search designs with statistical tools); () encour-
aging studentsto look inward for research ques-
tions and ideas (i.e., encouraging students to
explore personally meaningful research topics);
(f) an emphasis on science as a partly social
experience (e.g., providing socialy interactive
and collaborative research opportunities); (g)
emphasizing the inherent imperfection of re-
search studies (i.e., conveying that all research
inevitably possesses limitations and cannot an-
swer questions completely); (h) teaching varied
methodology of research (i.e., relaying the
value and purpose of various research method-
ologies); and (i) demonstrating science-practice
integration with a focus on completing research
relevant to all types of professional settings
(i.e., faculty model the value of conducting re-
search that possesses real-world significance).
These nine elements of the Gelso et a. model
are in line with the research training processes
and outcomes for undergraduate psychology
students supported by the APA 2.0 Guidelines
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(APA, 2016) as well as approaches espoused by
scholars in the area of undergraduate psychol-
ogy research training (e.g., Dunn, 2015; Hul-
sizer & Woolf, 2009; Saville, 2008).

The Gelso et al. model (Gelso et al., 1996)
posits the greater the presence of the nine ele-
ments within the research environment in which
psychology students receive their training expe-
riences (e.g., the higher the quality of their
RTE), the higher students’ self-efficacy toward
research will be, and therefore, the greater the
likelihood these students will pursue research
activities in the future. Researchers have estab-
lished empirical support for these premises in
samples of psychology graduate students (Bi-
eschke, 2006; Kahn & Scott, 1997; Phillips &
Russell, 1994, Royalty, Gelso, Mallinckrodt, &
Garrett, 1986).

In addition, many previous empirical findings
and conceptual assertions regarding the re-
search training of psychology students fit well
within the overarching contextual elements con-
tained within the Gelso et a. model (Gelso et
al., 1996), for example, faculty modeling appro-
priate scientific behavior and attitudes (e.g.,
Miller, 2015); using early and minimally threat-
ening student involvement in research (e.g.,
Brinthaupt & Ananth, 2018; Ciarocco et .,
2013); positive reinforcement of scholarly ac-
tivities (e.g., Van Vliet et d., 2013); an empha-
sison science as a partly socia experience (e.g.,
DiLalla, 2015; Love, Bahner, Jones, & Milsson,
2007); encouraging students to look inward for
research questions and ideas (e.g., Kierniesky,
1984, 2005); teaching the connections between
statistics and research design (e.g., Barron et al.,
2014; Pliske, Caldwell, Calin-Jageman, & Tay-
lor-Ritzler, 2015); demonstrating the rea-life
applications of research (e.g., Burkley & Burk-
ley, 2009; VanderStoep & Shaughnessy, 1997);
emphasizing the imperfections inherent in re-
search (e.g., Chew, 2015; Holmes et a., 2015);
and valuing varied research methodologies
(e.g., Hoover, Strapp, Ito, Foster, & Roth, 2018;
Mitchell, Friesen, Friesen, & Rose, 2007).

Resear ch Self-Efficacy

As aforementioned, the Social Cognitive
Theory (Bandura, 1986) is a well-established
lens through which the development of research
self-efficacy (RSE) has been examined in psy-
chology students. RSE is the specific belief in-

dividuals have in their ability to successfully
complete research-related tasks (Bieschke,
Bishop, & Garcia, 1996; Forester, Kahn, & Hes-
son-Mclnnis, 2004). RSE is affected by four
primary elements (i.e., personal mastery expe-
riences, vicarious experiences, verba persua
sion, and positive emotional arousal; Bandura,
1986), and empirical evidence indicates that
these four elements can have a significant effect
on student levels of RSE (e.g., Bartsch et d.,
2012; Bieschke et a., 1996; Forester et .,
2004).

Willingness to Engage in Future
Research Activities

The Social Cognitive Career Theory (SCCT;
Lent, 2013; Lent et a., 1994, 2000), an exten-
sion of the Social Cognitive Theory, describes a
chain of relations among self-efficacy and work
domain interests, goals, actions, and outcomes.
This theoretical chain provides a pathway to
explain how RTEs can enhance undergraduate
psychology RSE and, through successful per-
formance accomplishments, heighten student
willingness to engage in research-related activ-
ities in future work or educational careers.

Specifically, Lent and associates posit that
Bandura’'s (1986) determinants of self-efficacy
can influence the formation of academic and
career-related interests, goals, and actions
among psychology students. Within the specific
domain of developing interest and skills in re-
search activities, tangible displays of compe-
tence by students are akey part of their acquired
and continued increases in RSE. This, in turn,
leads to increased interest, goa setting, and
further behavioral actions taken toward gaining
more knowledge and skill in research. These
increasingly advanced learning and perfor-
mance accomplishments, reinforced initially by
mentors and later autonomously by students
themselves, are processed in an ongoing feed-
back loop that both strengthens RSE and spurs
more engagement in interest-goal-action out-
come chains concerning research activities dur-
ing both students’ baccalaureate training and in
the world of work or in graduate education.

Summary

Current APA undergraduate education guide-
lines mandate that students need to acquire
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strong skillsin the use of research and statistical
tools to become psychologically literate citizens
(APA, 2016) as well as to be competitive for
graduate school or the postbaccalaureate job
market (Appleby, 2000; Kuther, 2013). Extant
empirical evidence indicates meaningful partic-
ipation in research activities that help to estab-
lish high levels of RSE greatly assist undergrad-
uate psychology students in developing
confidence and competence in research skills
(Bartsch et al., 2012; Harlow et al., 2006;
Walker et al., 2017; Waples, 2016). High-
quality RTEs, as posited by Gelso et al. (1996),
have been associated with higher levels of RSE
in graduate psychology students and their
greater willingness to engage in future research
activities (Bieschke, 2006; Kahn et al., 1997,
Phillips et a., 1994; Royaty et al., 1986).
Lastly, SCCT provides a theoretical pathway of
ongoing interest-goal-action-outcome chains
surrounding students continued involvement in
research activities as a function of their increas-
ing RSE and performance accomplishments
(Lent et a., 1994, 2000). However, to date,
researchers have not yet collectively examined
the contextual characteristics that can enhance
the quality of research training environments,
within which undergraduate psychology stu-
dents engage in curricular and cocurricular re-
search training activities. We propose the Gelso
et al. (1996) model of high-quality RTEs is a
viabletool for this purpose and one that can also
provide a framework to integrate past findings
within this area of investigation.

The Current Study

Our goals for this study were threefold. First,
we sought to generally relate the elements of the
Gelso et a. (1996) model to the research train-
ing experiences of undergraduate psychology
students by asking students to evaluate the qual-
ity of their RTEs during their engagement in
various research-related activities. Given previ-
ous findings with graduate psychology student
samples, we hypothesized that the quality rat-
ings of RTEs reported by undergraduate psy-
chology students would be significantly related
to their reported levels of RSE. Second, as pre-
viously found with graduate psychology student
samples, we sought to discover whether under-
graduate psychology students’ willingness to
engage in future research activities was signif-

icantly related to their quality ratings of RTES
and reported level of RSE. Finaly, because
SCCT posits that increasing levels of RSE
drives ongoing interest-goal-action-outcome
chains among psychology students surrounding
research-based activities (cf. Lent et al., 1994,
2000), we hypothesized that students’ reported
RSE would mediate the direct relation between
their quality ratings of RTEs and their willing-
ness to engage in future research activities.

M ethod
Procedure

Our study was approved by our institutional
review board, and al human subjects rights
were observed. We obtained a list of e-mail
addresses for all currently enrolled undergradu-
ate psychology majors or minors at a maor
Midwestern university during the 2017-2018
academic year. We sent initia and follow-up
e-mail invitations to participate during the fall
2017 and spring 2018 semesters. To enhance
participation, we offered the opportunity to en-
ter a drawing to win one of three $25 gift cards
to an online retailer. A URL link to an anony-
mous survey was embedded in the invitation
e-mail sent to participants, which provided ac-
cess to research materials. We used Qualtrics, a
firewalled online survey platform, for data col-
lection. Participants were required to provide
informed consent before completing research
materials. Participants completed a demo-
graphic survey, the Research Training Environ-
ment Scale-Short Form (RTES-SF; Kahn &
Miller, 2000), the Research Self-Efficacy Scale
(RSES; Bieschke et al., 1996); and the Willing-
ness to Engage in Future Research Activities
scale (WEFRA; Burke & Prieto, 2017).

Data cleaning. A total of 224 participants
accessed research materials, but because of high
numbers of empty data records, data-cleaning
procedures were necessary. Participants who
endorsed either no items or endorsed only initial
demographic items and did not complete any of
the study measures were removed from the data
set. Twelve participants fully completed some
research measures but not others; we retained
these cases to conserve data and maximize pow-
er. These data-cleaning procedures resulted in a
usable sample size of 165 participants. Seven of
these participants failed to endorse only one or
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two items across the various study measures;
five failed to respond to a single item on the
RSES; one failed to respond to two items on the
RSES; and one failed to respond to one item on
the WEFRA. To address these individual points
of missing datain usable cases, the participant’s
average item score on a measure was imputed
for any missing data point in cases in which
participants had responded to at least 80% of the
items on a given measure.

Participants

Demographic and academic data.
Participants ranged in age from 18 to 38 years
(M = 20.0, SD = 2.33), and 89% of the sample
identified as female. Seventy-six percent iden-
tified as European American; 6% as Latinx
American; 5% as bi/multiracial; 4% as Asian
American; 4% as African American; 3% as
international; and 1% as American Indian or
Alaskan Native. These percentages, athough
proportionately aligning with those reflected in
recent data from the National Center for Edu-
cational Statistics regarding U.S. psychology
undergraduate degree holders by sex (78%) and
cultural affiliation (European American, 57%;
Latinx American, 17%; African American,
12%; Asian American, 13%; and American In-
dian or Alaskan Native, 1%; National Center for
Educational Statistics, 2018a, 2018b, 2018c),
our sample had higher numbers of European-
American students and fewer men as compared
with these national level data.

Ten percent of the sample identified as fresh-
men, 29% as sophomores, 26% as juniors, and
35% as seniors. Eighty-six percent of the sam-
ple identified as psychology majors, with the
remaining identifying as psychology minors.
Seventy-seven percent of the sample had at-
tended only their current 4-year ingtitution, with
the remainder identifying as transfer students.
Total number of psychology classes completed
by participants at the time of sampling ranged
from 0 to 33 (M = 6.92, D = 4.86). Partici-
pants' grade point average for all psychology
courses completed at the time of survey ranged
from 2.0 to 4.0 (M = 3.46, SD = 0.44).

M easures

Revised Research Training Environment
Scale-Short Form (RTES-SF). The RTES-SF
(Kahn et al., 2000) was derived from the 54-

item Research Training Environment Scale—
Revised; RTES-R; Gelso et a. (1996). The
RTES-SF is a self-report measure consisting of
18 items that assessed participants’ perceived
level of quality of their RTES, with two items
tapping each of the nine elementsin the Gelso et
al. (1996) model. Because the RTES-SF was
originally designed to assess graduate psychol-
ogy research training environments (i.e., some
items reflected thesis and dissertation pro-
cesses), we adapted these items to reflect activ-
ities found within undergraduate RTEs.

We asked participants to consider the follow-
ing research activities in which they may have
participated during their undergraduate psy-
chology education to guide their overall assess-
ment of the quality of the RTE they experi-
enced: (a) designing and/or conducting research
projects in a psychology class or in a psychol-
ogy professor’s laboratory; (b) preparing papers
or critical reviews of psychology literature in a
psychology class or in a psychology professor’s
laboratory; (c) conducting program evaluations
or needs assessments in apsychology classor in
apsychology professor’s laboratory; (d) author-
ing and/or making presentations at local, re-
gional, or national psychology conferences; (€)
participating as a member of a psychology re-
search team engaged in any of the above activ-
ities, and (f) advising others on psychology
research projects.

Participants rated their level of agreement
with various statements describing their RTE,
using afive-point Likert-type scale, with 1 (dis-
agree) and 5 (agree) as polar anchors. Half of
the items were reverse scored. Higher scores on
the RTES-SF indicate students’ perception that
they have been exposed to a higher-quality
RTE. The RTES-SF yields a full-scale score
providing a global measure of RTE quality,
within a possible range of 18—90. We divided
the total score by 18 to obtain a full-scale av-
erage score ranging from 1 to 5 to align with
Likert anchors. Regarding the validity of the
RTES-SF, confirmatory factor analyses con-
ducted by Kahn et al. (2000) indicated that a
single factor, with amedian item loading weight
of .63 and a comparative fit index coefficient of
.96, best fit their data. Kahn et al. (2000) found
acorrelation of r = .96 between the full-length
RTES-R and RTES-SF and found the total scale
score of the RTES-SF to be highly reliable (a =
.90). For the current sample, the RTES-SF had
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a mean of 3.78 (above the scale midpoint to-
ward the agree anchor; SD = .56), and an apha
coefficient of .83.

Resear ch Self-Efficacy Scale (RSES). The
RSES (Bieschke et al., 1996) is a self-report
measure consisting of 49 items in which partic-
ipants rated their degree of confidence in suc-
cessfully accomplishing various research tasks,
using a Likert scale ranging from 0 (no confi-
dence) to 10 (complete confidence). The RSES
has a possible score range of 0—490. We di-
vided the total score by 49 to obtain afull-scale
average score ranging from 1 to 10 to align with
Likert anchors. Higher scores on the RSES in-
dicate a greater sense of research self-efficacy.
Regarding the validity of the RSES, the mea
sure has been shown to predict interest in future
research involvement and been significantly
correlated with previous research experience,
amount of research training, research outcome
expectations, and interest in research activities
(Bishop & Bieschke, 1998; Deemer et a.,
2007). Bieschke et al. (1996) found afull-scale
score reliability of « = .96. For the current
sample, the RSES had a mean of 6.41 (above
the scale midpoint toward the confident anchor;
D = 1.49) and an alpha coefficient of .97.

Willingness to Engage in Future Research
Activities (WEFRA). The WEFRA, created
by Burke and Prieto (2017), is a measure of
students' willingness to engage in future re-
search activities in world-of-work or educae-
tional settings. The WEFRA is a 10-item, self-
report measure using a five-point Likert scale,
with 1 (disagree) and 5 (agree) as polar an-
chors. The WEFRA has a possible score range
of 10-50. We divided the total scores on the
WEFRA by 10 to align with its 1-5 Likert

anchors. Higher scores on the WEFRA indicate
a greater willingness to engage in future re-
search activities.

Item development for the WEFRA was
guided by the recommended conceptual, design,
communication, and statistical skills associated
with research competence in undergraduate
training found in the APA 2.0 Guidelines (APA,
2016) as well as those skills suggested by var-
ious scholars in the area of undergraduate re-
search training in psychology (e.g., Dunn, 2015;
Hulsizer et al., 2009; Saville, 2008). The
WEFRA items describe various activities
found within typical psychology research ac-
tivities; these items, as well as their associ-
ated descriptive data for the sample, are pre-
sented in Table 1.

We conducted an exploratory factor analysis
on WEFRA items to provide a valid empirical
factor structure for use in our current analyses,
using principal axis factoring with a Varimax
rotation. We used the Kaiser rule (eigenvalues
greater than 1.0), retention of itemswith loading
weights at .40 or greater, and an examination of
the scree test, to determine the best-fitting solu-
tion (cf. Tabachnick & Fidell, 2016). An explor-
atory factor analysis, using a rotation scheme
allowing for multiple related factors to emerge,
isavery robust test because this analysis allows
for no a priori constraints on data as far as
specified factors or item placement (cf. Thomp-
son, 2004). The 10 WERFA items converged
after four iterations into a single factor solution,
with an eigenvalue of 5.94, that accounted for
55% of the variance in the data. The scree plot
demonstrated an asymptote after the first factor.
Item loading weights ranged from .59 to .87.
For the current sample, the WEFRA had a mean

Table 1
Descriptive Data for WEFRA ltems
Descriptive data for WEFRA items Mean/SD

Develop research ideas to address an existing problem 4.0/1.0
Critically evaluate the quality of existing research in an area 4.0/1.0
Design a research study 3.6/1.2
Carry out a research study 3.7/1.3
Perform basic statistical analyses 3.6/1.3
Perform more precise statistical tests 3214
Summarize your research results 4.1/1.0
Identify and understand limitations of your research 4.2/1.1
Write a report of your research results 3.9/1.2
Use research results to make informed decisions concerning an existing problem  4.3/.86
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of 3.90 (above the scale midpoint and toward
the agree anchor; SD = .87) and an apha
coefficient of .92.

Results

For al analyses, we used the Statistical Pack-
age for the Social Sciences (SPSS; Version
24.0); specific to the mediation anaysis, we
used the Hayes PROCESS module for SPSS
(Version 2.15). The PROCESS module em-
ploys bootstrapping techniques in order to de-
termine existing confidence intervals for direct
and indirect effects, through high frequency re-
peated sampling of the data. Bootstrapping is a
powerful method for testing the effects and re-
lations of an intervening variable on the relation
of independent and dependent variables (Mac
Kinnon, Lockwood, & Williams, 2004; Shrout
& Bolger, 2002; Williams & MacKinnon,
2008). We employed 1000 repeated bootstrap
samplings of the data to obtain final confidence
intervals on the indirect effect; the presence of a
statistically significant mediation effect is evi-
denced by a confidence interval for the indirect
effect that does not include zero.

Power Analysis

We used a table of empirically obtained, re-
quired minimum sample sizes (based on Monte
Carlo analyses of simulated data) provided by
Fritz and MacKinnon (2007); these minimum
sample sizes reflect a power coefficient of .80
during a test of a simple mediation. Fritz et al.
(2007) indicated a minimum sample size of 115
participants was needed in our analysis to
achieve a power coefficient of .80. Our sample
exceeded this minimum requirement.

Preliminary Examination of the Data

We first examined general demographic and
academic data to assess whether these variables
were significantly related to the key study vari-
ables of quality ratings of RTEs, participant
RSE, and participant willingness to engage in
future research activities. Participant sex, cul-
tural affiliation, and status as psychology majors
or minors did not have significant relations with
the three primary study variables. However, the
total number of psychology courses completed
at the time of survey and participants’ year in

school were significantly related to endorsed
levelsof student RSE (r = .19; p < .02, andr =
22; p < .01, respectively); and participants
year in school and participant GPA in all psy-
chology courses completed were significantly
related to participant willingness to engage in
future research activities (r = .22; p < .01, and
r = .18; p < .04, respectively). Status as a
transfer student was also significantly related to
an overal lower-quality rating of RTEs (r =
.19; p < .02); wefollowed up on this significant
correlation, and found the quality level of RTE
endorsement to be dightly but significantly dif-
ferent between transfer and nontransfer students
(F[1, 165] = 5.98; p < .02; partial eta
squared = .35; observed power = .68; M = 3.6
[SD = .52] vs. 3.8 [SD = .55], respectively).
This detected mean difference is relatively
small and may be due to the power inherent in
the sample size.

With respect to the relations among the key
study variables, as shown in previous research
using graduate psychology student samples,
quality ratings of RTEs were significantly cor-
related with endorsed levels of RSE, r = .31,
p < .01, indicating that the greater presence of
elements associated with higher-quality RTEs
(as outlined by the Gelso et al., 1996) model
was associated with higher levels of student
RSE. Quality ratings of RTEs were also posi-
tively correlated in a manner that approached
statistical significance, r = .15, p = .07, with
student willingness to engage in future research
activities. Lastly, student levels of RSE were
significantly related to student willingness to
engage in future research activities, r = .26,
p = .002. These findings suggest that the nine
elements of high-quality RTEs, in the Gelso et
al. (1996) model as a whole, may offer a heu-
ristic way to explain gains psychology under-
graduate students’ research self-efficacy and
willingness to engage in future research activi-
ties.

As a result of these zero-order correlational
findings, we were interested in learning which
of the specific elements present in the Gelso et
al. (1996) model most strongly accounted for
variance in endorsed levels of student RSE and
willingness to engage in future research activi-
ties. We conducted two separate linear regres-
sion analyses (with the nine RTE elements re-
gressed against RSE scores and then WEFRA
scores), using a forward selection procedure,
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with PIN at .05 and POUT at .10. The elements
of positive reinforcement of scholarly activities
and science-practice integration (R? = .17, F[2,
148] = 14.68; p < .001) and faculty modeling
of appropriate scientific behavior and attitudes
(R? = .04, F[1, 128] = 4.67; p < .03), were the
elements that significantly accounted for vari-
ance in endorsed levels of RSE and willingness
to engage in future research activities, respec-
tively.

Mediation Analysis

Given that the SCCT (Lent et al., 1994, 2000)
would predict that student RSE is an ongoing
facilitator of student willingness to engage in
future research activities, both during and after
exposure to high-quality RTES, we examined
this assumption by testing the role of RSE as a
mediator of the direct relation between partici-
pants' reported quality of their RTEs and their
endorsed willingness to engage in future re-
search activities.

Given the aforementioned significant correla-
tions of certain academic variables with our key
variables of interest, we included the number of
psychology classes completed and participant
GPA in al psychology courses completed as
potential moderators of the proposed indirect
effect of student RSE. Although participant year
in school was also significantly related to both
RSE and WEFRA scores, the number of psy-
chology classes completed is arguably a more
relevant variable related to the promotion of
RSE in psychology undergraduates and their
general perception of psychology RTEs than is
their year in college, so we chose to use the
former variable as a moderator.

In the mediation analysis, we entered RTES
scores as the independent variable, WEFRA
scores as the outcome variable, and RSE scores
as the mediator. We used PROCESS mediation
model #9, which positions the two potential
moderators as operating on the relation between
RTE scores and RSE scores, to examine the
moderating role of these variables on RSE in its
potential indirect effect on the direct relation
between RTE and WEFRA scores.

The findings of our mediation analysis are
presented in Table 2. Regarding potential mod-
erated mediation effects, neither the number of
completed psychology courses nor participant
GPA in all psychology courses completed mod-

Table 2
Moderated Mediation of the Relation Between
RTE-SF and WEFRA

Predictor b SE t p R F

Step 1 (RSE as DV) 001 .20 4.62
RTES 57 .28 201 .05
CRS 11 .04 312 .002
GPA .06 .32 .19 85
RTES X CRS .06 .09 .72 .48
RTES X GPA —.26 .59 —.45 .66

Step 2 (WEFRA as DV) 0l .09 4.60
RSE 18 .07 263 .01
RTES 15 .20 .73 47

Note. RSE = Research Self-Efficacy Scale; RTES = Re-
vised Research Training Environment Scale-Short Form;
WEFRA = Willingness to Engage in Future Research Ac-
tivities; CRS = number of completed psychology courses;
GPA = GPA earned in completed psychology courses.

erated the relation between RTE and RSE; the
confidence interval range for each interaction
term contained zero. However, participant num-
ber of completed courses did show a direct
effect on RSE, in step with the earlier noted
significant zero-order correlation between these
variables. Regarding RSE as a mediator of the
direct relation between RTE and WEFRA, the
lower and upper levels of the confidence inter-
val of the indirect effect were .0455 and .3243,
respectively, and did not include zero, indicat-
ing that RSE partially mediated the direct rela-
tion between RTE and WEFRA scores. This
finding supports the theoretical notion in SCCT
that, although high-quality RTEs may be signif-
icantly related to building higher levels of RSE
in undergraduate psychology students, students
ongoing increased efficacy building (through
ongoing SCCT interest-goal-action-outcome
chains) islikely of moreimportancein fostering
their greater willingness to engage in future
research activities.

Discussion

The purposes of our study were to explore the
applicability of the Gelso et al. (1996) model of
high-quality RTEs to the reported levels of RSE
of undergraduate psychology students and their
willingness to engage in future research activi-
ties. We also sought to determine whether stu-
dents RSE played a mediating role in their
willingness to engage in future research activi-
ties. Our results indicated that the three key
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study variables of RTEs, RSE, and WEFRA
related to one another in expected theoretical
ways, similar to previous research findings in
graduate psychology student samples. We also
found levels of endorsed student RSE partially
mediated the direct relation between their RTE
and WEFRA scores. Below we discuss the im-
plications of, aswell aslimitationsto, our study.

Implications for Future Research

Our findings suggest exposing undergraduate
psychology students to high-quality RTEs may
help to prepare them as psychologically literate
citizens in their world-of-work careers and en-
hance their confidence surrounding research ac-
tivities they will encounter during graduate
level training in psychology. However, our
study was only an initial and molar level exam-
ination of the applicability of Gelso et al.’s
(1996) model of high-quality RTEs to the un-
dergraduate psychology student population.
Therefore, our findings need to be replicated
and better specified to pinpoint details as to
exactly how student RSE and willingness to
engage in future research activities are related
to the characteristics found in high-quality
RTEs. For example, we did not collect data on
or specifically link particular research training
activities (or the number of these opportunities)
students may have taken part in, to their re-
ported sense of RSE or willingness to engage in
future research activities. Therefore, some par-
ticipants may have rated the quality of their
RTE based on doing term papers and canned
research projects in psychology courses,
whereas others may have had laboratory expe-
riences that allowed them to work, from start to
finish, on a self-chosen research project. There-
fore, our current study was unable to identify
the specific research experiences most tied to
enhancing student RSE. In the future, investi-
gators will want to account for these different
types and numbers of training experiences (and
students' actual performance accomplishments
with them) to determine what direct empirical
links these activities may have to enhanced stu-
dent RSE and willingness to engage in future
research activities.

Participants’ anticipated career goals may
also have impacted relations among quality rat-
ings of RTEs, student RSE, and their willing-
ness to conduct research in the future. For ex-

ample, most undergraduate students do not
move on to graduate training in psychology, and
the extent to which they believe any acquired
research and statistical skills in undergraduate
psychology may be useful to, or utilized in, their
career of choice could vary widely. Previous
research has also shown that psychology under-
graduate students tend to underestimate the re-
search and statistical skills desired by future
employers or graduate admissions committees
(Appleby, Keenan, & Mauer, 1999; Green, Mc-
Cord, & Westbrooks, 2005). In the future, in-
vestigators may want to account for students
anticipated career goals, as well as the salience
students perceive their acquired research skills
to have to their anticipated career goals, in
terms of the relations these variables may pos-
sess with endorsements of RTEs, RSE, and will-
ingness to engage in future research activities.

Lastly, Deemer and associates (Deemer,
Martens, & Buboltz, 2010; Deemer, Martens,
Haase, & Jome, 2009; Deemer, 2010; Deemer
et al., 2007) found that within graduate psychol-
ogy student samples, personal motivations for
engaging in research, achievement goals con-
nected to research activities, expectations of
outcomes associated with conducting research,
and student utilization of a mastery approach to
learning and skill acquisition in the domain of
research, were significantly related to RTEs and
continuing student interest in research activities.
Therefore, these variables may also be of im-
portance to examine with undergraduate psy-
chology students.

Implications for Undergraduate
Research Training

The Gelso et al. (1996) model could be used
by undergraduate psychology educatorsto eval-
uate of the overall quality of prevailing RTEsin
their departments, courses and labs and use its
elements to assist undergraduate students in
meeting the (APA, 2016) guidelines regarding
research-related outcomes and becoming psy-
chologicaly literate citizens. Our study indi-
cated that the RTE elements of positive rein-
forcement of scholarly activities, demonstrating
the real world applicability of research, and
faculty modeling of appropriate scientific be-
havior and attitudes were significantly related to
our participants' reported levels of RSE and
their willingness to engage in future research
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activities. However, as earlier noted, severa
past empirica findings and discussions in this
area of research have noted the importance of
pedagogical practices that can be argued to fit
within the nine elements in the Gelso et al.
(1996) model. Therefore, RTEs in which all
nine noted model elements are emphasized in
content courses, independent study, capstone
experiences, and lab opportunities, may opti-
mize the ability of faculty to enhance student
RSE and foster their continuing student interest
in research activities. Of special note, scholars
emphasize the importance of experiential learn-
ing for psychology undergraduate students,
such as serving as participantsin research (Van-
Wormer, Jordan, & Blalock, 2014), gaining ex-
perience as an undergraduate research assistant
(Vespia et a., 2012), and engaging in research
teams (Holmes et al., 2015). This emphasis sug-
gests not only the importance of cocurricular
research opportunities but also the importance
of relating these activities to student RSE and
their continuing interest in research-related ac-
tivities.

Limitations

We sampled a group of undergraduate psy-
chology students who were exposed to faculty
and RTEs within a single department, which
may have restricted the range and variability of
RTEs and the types of research opportunities to
which students were exposed. In future investi-
gations, researchers should sample students
from more than one psychology department to
offset any biasthat may be present in our single-
location data.

Because of the cross-sectional design and
measures we used, we neither assessed partici-
pants actual competency with various research
skills, nor did we assess their actual degree of
continued engagement in future research activ-
ities. Longitudinal designs that account for
these variables are needed to better explore the
relations among high-quality RTEs, student
RSE, and student willingness to future engage
in research activities, especially because these
occur in the world of work or during graduate
education.

Our WEFRA measure, although demonstrat-
ing a sound factor structure and good psycho-
metricsin our study, needs to be cross-validated
using a larger and more diverse sample of psy-

chology undergraduate students. Our sample,
largely comprised of European-American fe-
males, did not allow for robust comparative
tests across certain demographic variables.
Therefore, our results should tentatively be gen-
eralized only to European-American, female
undergraduate psychology students at Midwest-
ern institutions.

Conclusions

The Gelso et al. (1996) model of high-quality
RTEs shows strong promise as contextual
framework for the research training of psychol-
ogy undergraduates, and provides an empiri-
cally supported, testable model to drive further
research in this area. Especialy in light of es-
tablished APA 2.0 guidelines (APA, 2016), and
the underexamined nature of the relation of
cocurricular research opportunities to educa-
tional outcome goals for psychology undergrad-
uates, this model may prove valuable to psy-
chology educators, researchers, and students
alike.
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