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Abstract
Drawing upon two independent national samples of 201 and 241 psychology graduate students,
this article describes the development and psychometric evaluation of 4 web-based student self-
report scales tapping student socialization in the responsible conduct of research (RCR) with
human participants. The Mentoring the Responsible Conduct of Research Scale (MRCR) is
composed of 2 subscales assessing RCR instruction and modeling by research mentors. The 2
subscales of the RCR Department Climate Scale (RCR-DC) assess RCR department policies and
faculty and student RCR practices. The RCR-Preparedness Scale (RCR-P) and the RCR Field
Integrity scale (RCR-FI) measure respectively students’ confidence in their ability to conduct
research responsibly and their belief in the RCR integrity of psychology as a discipline. Factor
analysis, coefficient alphas, correlations and multiple regression analyses demonstrated each of the
scales had good internal consistency and concurrent and construct validity.
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Across scientific disciplines, there is a consensus that graduate training in the responsible
conduct of research (RCR) is vital to the continued growth of the field (Kalichman, 2007;
NAS, 1997; 2002; Steneck, 2007). In 2005, the number of research doctorates awarded in
the United States reached an all-time high, with 43,354 recipients earning their doctorates
from 416 colleges and universities (Hoffer et al., 2006). Within the social science fields,
psychology accounted for almost half of doctorates awarded in 2005, and was second only
to biology in the percentage (7.7%) of doctorates awarded across all disciplines. Relevant to
this increase in the number of research scientists is the concurrent and steady rise of federal
regulations and field specific codes of conduct established to ensure that research is
conducted responsibly (45CFR46; DHHS, 2005). In response to growing public awareness
and federal oversight of the roles and responsibilities of scientists, interest in the ways in
which RCR practices are communicated to students in graduate programs has increased.

Psychology has long been self-reflective about the responsible conduct of research (e.g.,
APA, 1973; Baumrind, 1964; Fisher & Tryon, 1990; Haney, Banks & Zimbardo, 1973;
Keith-Spiegel & Koocher, 1985; Sales & Folkman, 2000; Seiber, 1982; Smith, 1976). The
first ethics code issued by the American Psychological Association (APA) included research
ethics as one of its major sections (APA, 1953). In the half century since its initial
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publication revisions of the APA Ethics Code have evolved to include specific standards
corresponding to the ethical challenges encountered by psychologists and written into
federal regulations for research protections. The most recent version of the Ethics Code
includes standards comparable to the core RCR elements recommended by the National
Academy of Sciences and the Office of Research Integrity (NAS, 1997; ORI, 2000)
including compliance with institutional review boards (IRBs), informed consent, integrity in
data collection and analysis, avoidance of plagiarism, honesty in dissemination of research
results, protection of human participants and animal welfare, debriefing, collaboration with
colleagues, and avoidance of conflicts of interest (APA, 2002; Fisher, 2003).

Graduate Education in the Responsible Conduct of Research
There is increasing pressure on academic and research institutions to ensure adequate RCR
training among students and research staff. This trend is due in part to increased public
awareness of the impact of research on public health policies and practices (Eisen & Berry,
2002;) and the requirement by the Department of Health and Human Services (DHHS) that
principal investigators and research-supported staff acquire RCR training (PHS, 2000;
2001). Although federal regulations and APA ethical standards for research have become
increasingly explicit in prescriptions and prohibitions, RCR socialization in psychology has
remained largely implicit, reflecting the apprenticeship model characterizing graduate
training in the sciences in general (Swazey & Anderson, 1996). For example, ethics
instruction has not been a formal aspect of graduate education in psychological science
programs. Moreover, while a course covering ethics is required in all practitioner-based
APA accredited programs, the specific coverage of research ethics is not standardized
(Fisher, Wertz & Goodman, 2009). As a consequence, there is a paucity of empirical
knowledge on the formal and informal mechanisms used by mentors and psychology
departments to socialize graduate students in the field's research ethics values and
procedures.

The goal of the research described in this article was to develop and validate a set of scales
that can contribute to our understanding of psychology graduate student RCR socialization.
In the next section, we briefly review literature providing the conceptual basis for our scale
development.

RCR Mentoring, Department Climate and Students’ Preparedness and
Attitudes

Psychology graduate programs are the primary training ground for student socialization in
the responsible conduct of research. At the individual level, research mentors, through their
instruction and actions, expose graduate students to the ways in which research is ethically
practiced in the field. At the organizational level, each graduate department, through its
policies and guidelines, creates its own RCR climate in which graduate students are
socialized in the ethical conduct of research (CRI, 2003; NAS, 2002; PHS, 2000; Steneck,
2001).

Mentoring
While modern definitions of the role of a mentor in academic research settings have varied
across and within scientific disciplines (Clark, Harden & Johnson, 2000; Council of
Graduate Schools, 1995; NAS, 1992; 1997; Swazey & Anderson, 1996), they typically
include the role of the mentor in transmitting knowledge and overseeing the mentee's
professional and personal development (Johnson & Nelson, 1999). Motta (2002) proposed
the mentor-mentee relationship was the “life force” (p. w1) of the academic research
enterprise, and argued that it is through the strengthening of this relationship that the
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promotion of RCR occurs. In science, awareness and understanding of professional
standards, regulations, and ethical values of the community are integral to success, and
mentors transmit this information to their protégés explicitly and implicitly through the
mentoring process (Bird, 2001; Magnus & Kalichman, 2007).

Explicit Transmission of RCR Values & Practices—Explicit transmission of
knowledge occurs when the mentor provides direct instructions or practical guidance to steer
the protégé toward good RCR practice. Effective psychology mentors have often been
described as available and invested, altruistic, ethical and intentional role models (Gilbert,
1985; Kitchener, 1992; Wilson & Johnson, 2001). Additionally, mentors provide protégés
with protection when necessary (Kitchener, 1992), helping them to avoid, or overcome
mistakes. Mentors offer the practical guidance that is usually not available in the classroom,
training the protégé in the application of RCR policies and its underlying philosophies
during the course of the research endeavor.

Implicit Transmission of RCR Values & Practices—While the explicit teaching of
RCR policy and its underlying philosophy is an integral component of mentoring, it alone
cannot teach young researchers what behaviors constitute good RCR. It is often the case that
the default method for teaching good research practices is through “unwitting and
serendipitous example” (Magnus & Kalichman, 2007, p. 1). Mentors have the added
responsibility of modeling the exemplary RCR behaviors they seek to teach (Swazey &
Anderson, 1996) and offering first-hand examples of academic and professional competence
and excellence. It is through this “hidden curriculum” (Hafferty & Franks, 1994, p. 770) that
students implicitly learn “how it really works” (Fryer-Edwards, 2002, p.58). However, as
Stern and Elliot (1997) have argued, while informal modeling provides students with
guidance on what to do, it does not teach them why they are doing it. Without understanding
the underlying reasoning of RCR practices, psychology students may be ill-equipped to
generalize RCR decision-making to new research contexts (Eisen & Berry, 2002). Thus, to
be effective, mentoring must encompass both the explicit and implicit transmission of RCR
knowledge.

As important as mentoring is to ensuring the transmission of principles, values, policies and
standards of scientific integrity, it has rarely been a focus of empirical examination across
scientific disciplines for several reasons (Bird, 2001). First, studying RCR practice in
general and mentoring in particular may be complicated by the fact that research procedures
that are implemented specifically to address ethical issues are under-reported in research
publications. Second, evidence of poor ethics training is difficult to operationalize due to the
infrequency of reports of psychological scientific misconduct reaching levels of public
awareness. Finally, mentoring functions related to research training in general and RCR in
particular differ across distinct scientific disciplines (Brown & Kalichman, 1998; Swazey &
Anderson, 1996; Wright & Komparens, 1998), making it difficult to operationalize a
universal set of general standards of research training and RCR practices.

Department Research Ethics Climate
An equally important component of RCR socialization is the graduate program department
climate, which can be defined as the shared values and attitudes of organizational members
(Ashforth, 1985). Victor and Cullen (1988) called organizations “social actors responsible
for the ethical or unethical behaviors of their employees” (p. 101), and this is true in
academic institutions, as the climate fostered within departments provides rich information
about the ethical behaviors, moral obligations, and codes or regulations to which students
and all members of the profession are expected to adhere. Studies have provided evidence
for the significant influence of department climate on the attitudes of institutional research
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department members (Ashforth, 1985), and in turn, on the socialization of professional
values in graduate students (Anderson & Louis, 1994). The National Research Council
(NAS, 2002) emphasized that because the research mentor is an unpredictable variable in
RCR training, the institutional climate is charged with being a constant resource, providing
consistent and effective training and education, policies and procedures, and tools and
support systems. The importance of the role the department climate plays on RCR practices
was underscored by Anderson, Louis, and Earle (1994), who found it to be the strongest
predictor for misconduct in graduate students across the science disciplines.

Explicit RCR Department Policies—Similar to the mentoring process, there are explicit
and implicit components of the department climate. The explicit components are formal
department RCR policies and resources. These include: requiring a research ethics course as
a component of the graduate curriculum, submission of student research for IRB review and
efforts to ensure student and faculty awareness of policies for reporting suspected ethical
violations, and that ethics complaints are adjudicated responsibly and fairly. In one of the
few studies examining the effects of a research ethics curriculum on graduate students in
psychology, Tryon (2002) found that school psychology doctoral students who had taken an
ethics course felt significantly more prepared to obtain informed consent and assent from
parent, adolescent and child participants for their dissertation and/or other research than
students who had not had a course.

Implicit RCR Department Practices—The implicit components of the RCR department
climate are transmitted through department-wide faculty and student behaviors that indicate
respect and compliance with the research ethics values of the discipline (NAS, 2002). In
describing the research training environment for counseling psychologists, Gelso (2006)
noted that faculty members have the most effective power over the environment, and thus,
have the most responsibility for promoting good RCR practices. Large scale surveys of
science faculty across disciplines have found that while the majority of faculty and students
surveyed agreed that faculty should have a collective responsibility for the professional-
ethical conduct of their graduate students, a majority also recognized a gulf between what
should be and what is actually exercised (Louis, Anderson, & Rosenberg, 1995; Swazey,
Anderson & Louis, 1993).

Student RCR Preparedness and Attitudes toward the Discipline
Ideally, an outcome of positive RCR mentoring and department climate are students who
feel prepared to engage in responsible research practices as they progress from the protective
environment of their training institution to work in settings that expect them to
independently establish research programs. There is a paucity of empirical data on students’
sense of preparedness to conduct research in general and research ethics in particular
(exceptions include Brown & Kalichman, 1998, and Tryon, 2002). The extent to which
students feel prepared upon graduation to independently submit IRB protocols, construct
adequate informed consent and confidentiality procedures, debrief participants, collaborate
with other scientists, avoid conflicts of interest and report research results honestly is likely
to influence whether they pursue careers involving research and if they do, whether they are
able to conduct research responsibly.

Through both the “hidden curriculum” (Fryer-Edwards, 2002, p. 58). provided by their
research mentors and the RCR polices and practices of their graduate departments, students
construct beliefs about the values and integrity of their discipline. Confidence in the RCR
integrity of the profession is motivation for making post-graduate career choices that include
research activities and for conducting such activities responsibly. By contrast, perceiving
psychological science as lacking an ethical core can discourage psychology graduates from

Fisher et al. Page 4

Ethics Behav. Author manuscript; available in PMC 2013 April 24.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



pursuing research careers and encourage disregard for ethical principles in their own
research endeavors.

The Current Study
There is little empirical data on RCR socialization in the sciences in general and in
psychology specifically. The purpose of this study was to construct and psychometrically
evaluate scales that could assist in generating an empirically based understanding of
components of RCR mentoring and department climate that contribute to psychology
graduate students’ sense of preparedness to conduct psychological science with human
participants responsibly and their confidence in the research integrity of psychology as a
discipline.

Scale development and validation was conducted in two phases and included expert ratings
for item construction and content validity, as well as item analysis, factor analysis, inter-
item reliability, correlation and multiple regression analysis. Drawing on the small but
growing body of literature on RCR in general and psychological science in particular to test
for concurrent and construct validity, we hypothesized the following:

• Items on scales constructed to measure RCR mentoring and department climate
would cluster in multidimensional components reflecting implicit and explicit
communication of research ethics values and practices.

• RCR mentoring, department climate, and preparedness scales would be correlated
with independent items of mentor and department satisfaction and with existing
scales measuring research mentoring, department research climate, and research
efficacy, respectively.

• There would be positive associations between the RCR scales and independent
questions tapping satisfaction with research mentoring, the research ethics
department climate, and students’ psychology program in general.

• Students whose mentors were selected rather than assigned by the department,
those with more years with their mentor, and with more publications would be
more likely to rate their mentor higher in both explicit and implicit RCR mentoring
behaviors, but these factors would not contribute to scores tapping RCR department
climate.

• Students whose programs required an ethics course would have higher scores on
scales tapping RCR department policy, RCR preparedness, and confidence in the
RCR integrity of the field.

• Students with a higher number of authored publications, who had or were closer to
receiving their doctorate and who had taken an ethics course would have higher
scores on RCR preparedness, but these variables would not be associated with
students’ confidence in the RCR integrity of the field of psychology.

• RCR mentoring and department climate RCR subscales would be positively
correlated with scales constructed to tap students’ sense of the preparedness to
conduct research responsibly and their confidence in the RCR integrity of the
discipline of psychology.

General Method
Participants

National samples of 201 graduate and postgraduate students (71% female; 81% non-
Hispanic white; Mean age = 30 years, SD = 5.8) in Phase 1 and 241 students (77% female;
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83% non-Hispanic white; Mean age = 29 years, SD = 4.0) in Phase 2, from geographically
and mission-diverse graduate programs were recruited for participation in this study. To be
included, students had to be in or have recently graduated from an MA or Ph.D. psychology
program and to have conducted a graduate research project including human participants.
On average, current students in Phases 1 and 2 had spent a total of 3.6 years (SD = 2.9) and
4.57 years (SD = 2.65), respectively, in their program and 2.5 (SD = 2.1) and 3 (SD = 1.7)
years with their mentor. The over-representation of females and non-Hispanic white students
parallel those reported in the field (Hoffer et al., 2006). Since nationally a greater proportion
of psychology students are in scientist/practitioner or practitioner programs, efforts were
made to over-sample students in basic or applied research programs through outreach to
department chairs and program directors. Detailed data on student, mentor, and department
characteristics are presented in Table 1.

Item Development
Four distinct Internet-based scales were developed to measure RCR mentoring, department
climate, student preparedness, and student confidence in the RCR integrity of the discipline.
Items and format were developed based upon theoretical literature, federal regulations, NAS
and ORI guidelines, standards in the APA Ethics Code, and empirically tested scales tapping
mentoring, department climate, and preparedness in research design and implementation
across different science disciplines.

Content validity—In Phase 1, items for the initial versions of the scales tapping RCR
mentoring, department climate, and student preparedness were evaluated by 7 faculty
experts in research ethics from 5 different universities and by 7 psychology doctoral students
from Fordham University's graduate programs in Psychometrics, Developmental, and
Clinical Psychology. All student raters had taken the Department's required course in Ethics
in Psychology and had been mentored in a project involving human subject data collection.
For each instrument, experts and students rated each item on a scale of 1= not appropriate, 2
= appropriate, 3 = highly appropriate. For items rated ‘1,’ student and faculty experts were
asked to recommend either deletion of the item or rewording that would earn the item a ‘2’
or ‘3’ rating. Faculty experts were also asked to write items for any essential RCR categories
they believed were missing from the instruments. Items recommended for deletion and not
reworded by more than 1 expert were eliminated, and suggested items were added. Raters
were also asked to comment on scale organization, format, and item clarity.

RCR Scales
In this section, we describe the format and general content of the 4 RCR scales constructed
for and evaluated in Phases 1 and 2. The items maintained in the final versions of the scales
are provided in the Results section. The wording of each item was carefully constructed so
that it appropriately reflected the wording of the relevant standard. For example, in the
Responsible Conduct of Research Department Climate Index the item, “there is a written
policy on how to avoid conflicts of interest in research,” reflects the language used in the
Ethics Code whereby psychologists are mandated to “refrain from” engaging in relationships
that may lead to conflicts of interest (Standard 3.06; APA, 2002).

Mentoring the Responsible Conduct of Research Scale (MRCR)—The format and
content of the MRCR drew upon scales focused on research mentoring for general sciences
(Swazey & Anderson, 1996) and clinical and counseling psychology (Clark et al., 2000;
Hollingsworth & Fassinger, 2002). The Phase I version of the MRCR consisted of 26 items
for which students responded on a 6-point Likert-type scale (1 = Strongly Disagree; 6 =
Strongly Agree) to statements describing the RCR related behaviors of their mentor. Mentor
was defined as the “faculty member who has/had the primary responsibility for supervising
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your master's, doctoral, or other graduate level independent psychology research.” Students
were also instructed that if they had more than 1 research mentor they should “select the
mentor you believe had the greatest influence (positive or negative) on your development as
a researcher.” The MRCR scale revised for Phase 2 consisted of 2 subscales. The MRCR-
Instruction (MRCR-I) subscale asked students to respond using a 6-point Likert-type scale
(1 = Extremely Unhelpful, 6 = Extremely Helpful) to 23 statements completing the phrase
“My research mentor gave me helpful training about...” The statements described specific
RCR procedural content, e.g. “Appropriate informed consent procedures”, and “How to
protect participant confidentiality.” The MRCR-Modeling (MRCR-M) subscale asked
students to respond using a 6-point Likert-type scale (1 = Extremely False, 6 = Extremely
True) to 23 statements completing the phrase “My research mentor....” These subscale items
described the extent to which the mentor engaged in RCR behaviors and encouraged the
mentee to do so, e.g. “Conducted his/her own research ethically,” and “Encouraged me to
consider ethical issues relevant to my research.”

The Responsible Conduct of Research Department Climate Index (RCR-DC)—
The format of the RCR-DC was adapted from questions developed by The Acadia Institute
and applied by Michigan State University to assess the ethical environment for science
program research and graduate studies (Swazey, Anderson & Louis, 1993; Wright &
Klomparens, 1998) and in Victor and Cullen's (1988) study of ethical work climates. Using
a 6-point Likert-type scale (1 = Strongly Disagree, 6 = Strongly Agree) in Phase 1, students
responded to 18 items following the statement “In my program.” For Phase 2 the stem was
modified to “In my graduate psychology department” and items increased to 38 to
adequately represent department RCR policies (e.g. “There is a clear policy for handling
research ethics complaints”) and department faculty and student RCR behaviors (e.g.,
“Faculty and students engage in ethically questionable research practices”).

The RCR Perceived Preparedness Scale (RCR-P)—The 23-item RCR-P drew from
the APA Ethics Code, items from Tryon's (2002) of school psychology students’ preparation
o address a wide range of ethical issues and Brown and Kalichman's (1998) RCR
competence questionnaire developed for graduate students across 11 scientific disciplines,
including psychology. No items were added or deleted following analyses of Phase 1 data,
although a few were reworded to enhance clarity. In response to the stem, “At this point in
my research career I feel my graduate training has prepared me to...,” students rated on a 6-
point Likert-type response format (1 = Extremely False, 6 = Extremely True) items such as
“Maintain research records in a manner consistent with APA ethical standards,” and “Assign
appropriate authorship credit for publications.”

The RCR Perceived Field Integrity Scale (RCR-FI)—For Phase 2 we constructed a
scale to measure graduate students’ confidence in the research integrity of the field of
psychology. We found no related scales for this purpose and thus based the content of the
items on the APA Ethics Code Introduction, Principles, and Standards. Students responded
to 13 items on a 6-point Likert-type scale (1 = Extremely false, 6 = Extremely True)
following the statement “Based on my psychology graduate research training, I believe...”
Examples of items are: “It is common practice for research psychologists to consider and
resolve ethical problems,” “Psychologists tend to disregard ethical dilemmas that arise in
their research.”

Measures Included for Scale Validation
In Phase I three existing measures of research mentoring, department climate and student
efficacy that did not include any RCR items were administered to establish construct validity
of the RCR scales. We hypothesized that scores on these scales, indicating higher levels of
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research mentoring (AWAI-S), department climate (RTES-R-S), and efficacy (SERM),
would be positively related to scores on the MRCR, RCR-DC, and RCR-P, respectively.

The Advisory Working Alliance Index- Student Version—(AWAI-S; Schlosser &
Gelso, 2001) is a 48-item self-report measure designed to assess graduate students’
perceptions of the working alliance with their advisor along three dimensions: rapport,
apprenticeship, and identification-individuation. For the purposes of this study, “Mentor”
was substituted for “Advisor” and items were re-worded into the past tense. The AWAI-S
Rapport subscale was included in Phase 2 to distinguish modified MRCR subscales.

The Research Training Environment Scale—Revised-Short Form—(RTES-R-S;
Kahn & Miller, 2000), The RTES-R-S is an 18-item scale assessing interpersonal and
instructional dimensions of the graduate training environment in clinical counseling and
school psychology graduate programs (Gelso, Mallinckrodt & Judge, 1996; Gelso et al.,
1983; Kahn & Gelso, 1997; Kahn & Scott, 1997; Mallinckrodt et al., 1990; Royalty et al.,
1986). Each item is rated on a 5-point Likert-type scale ranging from 1 = Disagree to 5 =
Agree.

The Self-Efficacy in Research Measure—(SERM; Kahn & Scott, 1997) is a 12-item
scale assessing psychology graduate students’ perceptions of their competencies in research
design, practical, writing, and quantitative skills. Participants are asked to rate their degree
of confidence on a scale from 0 to 9 (0 = No Confidence, 9 = Total Confidence) in their
ability to carry out research-related tasks such as ”Formulating hypotheses” and “Using
statistical packages (e.g., SPSS-X, SAS, etc).

Demographic Information
Demographic information regarding students’ gender, ethnicity, age, year in graduate
school, research experience, type of graduate program, mentor and department
characteristics, and overall satisfaction with their mentor, RCR department climate, and
graduate program in general was collected to both describe the participant population and
determine if scores on the scales were associated with specific demographic characteristics
in predicted directions.

Procedures
Participants were recruited through e-mail blasts, posters, and flyers distributed to students
by faculty at graduate programs across the United States. These announcements directed
students to a web site describing the study and provided a username and password that
students needed to access the anonymous online survey. Over time students from other parts
of the country became aware of the study and logged on to the web site to participate. To
protect anonymity, the web site was constructed with firewalls to prevent anyone (including
the investigators) from identifying participants’ Internet Protocol (IP) addresses. The study
was approved by the University Institutional Review Board (IRB) and students viewed the
informed consent information on the home page of the web site prior to beginning the
survey. Since the survey was anonymous and students could withdraw at any time prior to
submitting the completed survey, submission of the completed survey was considered to
reflect student consent. Immediately after students submitted the survey they were directed
to an email address to request their $30 gift card, which was emailed to them. The email
address could not be traced to the student's survey response.
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Results
For all scales negative items were reverse-scored for analyses. Item analyses followed
procedures suggested by Fisherman and Galguera (2003). The goal of item analysis was to
determine in Phase 1 which items should be retained, deleted or modified and in Phase 2
which items should be maintained. To assess the degree to which each item contributed to
reliability of the measure as a whole, we used the statistic alpha-if-item-deleted. Items that
would raise the scale alpha level if deleted were considered for exclusion or revision. Item
difficulty scores were generated to identify items with overly skewed distributions
representing floor or ceiling effects. Optimal items were those that yielded a mean score
near the mathematical midpoint of each scale and approximated normal distributions around
the mean score for that item. Item discriminability was evaluated utilizing SPSS's “corrected
item total correlation” which is derived from the subtraction of the item response from the
total score to which it has contributed.

The literature suggested that RCR mentoring and department climate might be
multidimensional in their influence on student socialization. In Phase 1 we conducted
separate exploratory factor analyses using varimax rotation for the MRCR and RCR-DC.
Based on perusal of the initial Scree plots, 2 factors were extracted for each instrument. A
minimum component loading of .30 was required for items to be selected and items meeting
the .30 criteria must also have been at least .15 greater than all other items loading on the
same component. Scale revisions were made based on these analyses and tested in Phase 2.
In Phase 2, additional factor analyses were performed using a factor loading minimum
criteria of .40 and requiring at least a difference of .15 between items loading on the same
component.

The Mentoring the Responsible Conduct of Research Scale (MRCR)
Phase 1—Two factors emerged from factor analysis accounting for a cumulative 40% of
the variance. As anticipated, items loading on factors 1 (18 items) and 2 (8 items) reflected
mentor RCR instruction, e.g. [My mentor] “Made sure I instituted strict procedures to
protect confidentiality” and mentor RCR modeling, e.g., [My mentor] “Unfairly assigned
authorship of publications or presentations.” Preliminary subscales constructed from these
factors yielded alpha coefficients of .89 and .73, respectively, and as predicted positively
and significantly correlated with the AWAI-S subscales at p <.001. Correlations for the
instruction and modeling items with subscales were respectively: Apprentice r(199) = .64
and .48, p < .001; Identification r(199) = .51 and .55, p < .001]; and Rapport, r(199) = .54
and .65, p < .001. Item analysis of each preliminary subscale helped identify items that
might be deleted or modified for Phase 2 testing. For example, item difficulty analyses
indicated the weakest items described the mentor as actively engaged in unethical activity or
encouraging/permitting students to do so. Corrected item-total correlations suggested that
the least frequently endorsed items (e.g., “permitting the student to read confidential grant
proposals or journal manuscripts he/she was reviewing”) yielded the lowest discriminability.

Phase 2—Based on the Phase 1 analyses we divided items into an MRCR-I (Instruction)
subscale (“My mentor gave me helpful training about...”) and MRCR-M (Modeling)
subscale (“My research mentor...”). In addition, to avoid confounding of negative wording
with items reflecting mentor RCR modeling, we worded all items positively and added items
to the implicit scale that included mentor-protégé responsibilities (e.g. “Was available to
discuss questions about research ethics”). Following factor and item analysis, 2 subscales
with high levels of inter-item consistency emerged: The 19-item MRCR-Instruction
(MRCR-I) and the 9-Item MRCR-Modeling (MRCR-M) yielded alphas of .95 and .90,
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respectively. Table 2 provides the items maintained for each subscale, their factor loadings,
alphas-if-item-deleted, corrected-item-total-scores, item means and standard deviations.

The Responsible Conduct of Research-Department Climate Index (RCR-DC)
Phase 1—The 2 factors emerging from the factor analysis accounted for a cumulative 36%
of the variance. The 7 items loading on factor 1 reflected statements describing formal RCR
department policies and procedures, e.g., “Students are made aware of policies prohibiting
research data falsification and fabrication.” The 11 items loading on factor 2 reflected
faculty and student RCR (non)compliance, e.g., “Research funds are misused.” As predicted,
subscales derived from factors 1 and 2 were significantly correlated with the Research
Training Environment Scale [r(199) = .30, p < .001, and r(199) = .24, p < .001,
respectively]. However, these subscales yielded only fair internal consistency, α = .70 and .
78, respectively. Item analyses indicated poor levels of difficulty for most items describing
faculty as purposefully violating RCR norms. Items yielding low item-total correlations (.18
-.33) appeared to be those with the least variability and lowest frequency, e.g., “Faculty
members have a tendency to ignore ethical standards for psychological research”.

Phase 2—Based on the Phase 1 analyses, we sought to strengthen the distinctive
contributions of different factor clusters by retaining some items, deleting or modifying
others, and following Victor and Cullen (1988), adding items that would demonstrate RCR
core principles such as the relative weight given to research versus research ethics (“Getting
research completed takes priority over conducting the research ethically”). Thirty-eight
items were tested, balanced with respect to positive and negative wording. Factor analyses
yielded 15 items loading on factor 1 (representing RCR formal department policies and
resources), and 12 loading on factor 2 (reflecting faculty and student RCR behaviors), met
these criteria. Separate item analyses were conducted on the two factor loadings. One item,
“Graduate research assistants are exploited,” was dropped from the formal policy factor
because it was the only item that yielded a higher total alpha-if-item-deleted and it yielded
the lowest corrected item-total correlation r = .44, compared with the .55 - .77 range of other
items. The resultant RCR-DC Policy (RCR-DC-PY) 15-item subscale yielded an alpha
coefficient of .91. Two items were eliminated from the second factor. “Students and faculty
are expected to obtain IRB approval for their research,” was the most skewed item, yielding
a .34 corrected-item-total-correlation and was the only item to raise the alpha level if
deleted. A second item, “Faculty members ignore plagiarism,” was deleted because it was
the only item that did not explicitly refer to a research/publication issue and could be
confused with non-research related paper writing. The resultant 9-item RCR-DC Practices
(RCR-DC-PR) subscale yielded an alpha coefficient of .84. RCR-DC subscale items that
were maintained, factor loadings, alpha-if-item-deleted, corrected-total-scores, means and
standard deviations are provided in Table 3.

The Responsible Conduct of Research-Student Preparedness Scale (RCR-P)
Phases 1 & 2—The 23 items developed for Phase 1 yielded high and consistent alphas-if-
item-deleted (.95). Mean corrected-item-total-correlations were in the acceptable range (.50)
as were levels of item difficulty. As predicted, in Phase 1 the mean scale score was
significantly and positively correlated with the SERM, r(199) = .63, p < .001. As illustrated
in Table 4, item analysis conducted on the same items administered in Phase 2 yielded
similarly strong results and a total scale alpha coefficient of .95 .

The Responsible Conduct of Research- Field Integrity Scale (RCR-FI)
The 13-item RCR-FI was introduced in Phase 2. Item analysis indicated that 1 item
(“Psychologists tend to disregard ethical dilemmas that arise in their research”) would raise
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the alpha level if deleted, and yielded a negative corrected item total, and was highly
skewed, producing the least endorsements. The resulting 12-item scale (see Table 5) yielded
an alpha coefficient of .89.

Construct Validity
We evaluated the construct validity of the RCR scales emerging from the Phase 2 analysis
through evaluation of hypothesized relationships among RCR scale scores and between
RCR scale scores and student and program characteristics. As illustrated in Table 6, RCR
scales were positively correlated with one another, and also positively correlated with the
AWAI-S Rapport scale and single item responses for satisfaction with mentoring,
department ethics climate, and graduate program. The results support the assumption that,
overall, the degree to which mentors provide positive RCR socialization to their students is
related to support for RCR provided by the department, and both of these factors, in turn, are
related to students’ satisfaction with their graduate experience, their perceived preparedness
to implement RCR procedures and their evaluation of the RCR integrity of the field of
psychology.

We expected that the number of student publications would be associated with higher levels
of positive RCR mentoring, since student authorship is associated with greater participation
and mentor supervision in research design, including the design and implementation of
ethical procedures. This prediction was confirmed. We also assumed and confirmed that
students who had taken an ethics course and whose department required one would report
significantly greater scores on the RCR-DC Policy scale. A required ethics course was also
significantly associated with higher responses on the RCR-DC Practices scale, suggesting
that the ethical sensitivity of both faculty and students may be heightened when an ethics
course is required of all students. Similarly, students whose program had a required ethics
course had more positive attitudes toward the RCR integrity of the discipline.

As predicted, the closer students were to receiving their doctorate and the greater the number
of student publications they reported, the more likely they would report they were prepared
to conduct research responsibly as measured by the RCR-P. As might also be expected, how
close they were to receiving their doctorate was not significantly related to any of the RCR
mentoring, department climate, or field integrity scores. Contrary to expectations, students
who identified research as their primary or secondary career goal and those who reported
completing a graduate course in ethics did not report higher levels of RCR preparedness.

We predicted that RCR mentoring and department climate scores would significantly and
independently contribute to the variance in RCR preparedness and RCR attitudes toward
field integrity. To test these predictions, multiple regressions using the enter method were
conducted (see Tables 7 and 8). Based on the bivariate correlations, predictor variables for
RCR-P scores included year of anticipated degree, number of student publications, and
research as a career goal (Block 1), the AWAI-S Rapport, the MRCR-Instruction and
MRCR-Modeling (Block 2) and the RCR-DC-Policy and RCR-DC-Practices subscales
(Block 3). A significant model emerged with R squares accounting for 10%, 36% and 59%
of the variance for blocks 1, 2, and 3, respectively, and significant F change scores for each
block. Beta values indicated that along with the student characteristics both MRCR-
Instruction and RCR-DC-Policy independently contributed to the variance in students’ RCR
preparedness.

Based on the bivariate correlations only the AWAI-S and MRCR subscales (Block 1) and
RCR-DC subscales (Block 2) were entered as predictors of RCR-FI scores. A significant
model emerged with R squares accounting for 15% and 48% of the variance for blocks 1
and 2, respectively, and significant F change scores for each block. When Block 1 was
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entered, standardized Beta coefficients indicated that the MRCR-Instruction continued to
make a significant independent contribution to the variance when other predictors were held
constant. However, when the RCR-DC scores were entered, they, but not the mentoring
scores, yielded significant Betas.

Exploratory Analysis of Student, Faculty and Program RCR Differences
MANOVAS and bivariate correlations were conducted to determine whether student (e.g.
gender, years working with mentor, number of ethical challenges confronted in research),
mentor (gender, professional status) or program (number of faculty, percent ethnic minority
faculty and students, number of students admitted each year, number of doctoral programs
offered) characteristics yielded significant mean differences or relationships with the RCR
scales that were not predicted by the literature. None of these analyses yielded significance.

Discussion
The RCR scales constructed and assessed in this study were developed to contribute to the
empirical evaluation of RCR socialization in graduate programs of psychology. The two-
phase process allowed us to evaluate item content validity, provide evidence for the
multidimensionality of RCR mentoring and department climate, increase internal scale
consistency, and demonstrate concurrent and construct validity. The scales and subscales
that emerged yielded good psychometric properties and support the use of these scales for
future empirical investigations of how research ethics values are socialized and internalize in
graduate psychology training programs.

As anticipated from the literature, factor analyses indicated that research ethics socialization
of graduate psychology students occurs explicitly through mentor guidance and formal
department policies and implicitly through mentor modeling and RCR practices among
department faculty and students. Correlations between initial versions of the MRCR, RCR-
DC and RCR-P with existing measures of research mentoring, department climate and
student efficacy support the concurrent validity of the measures, and further suggest that
socialization and internalization of research and research ethics values and practices are
distinct but inter-related aspects of psychology students’ graduate education. Associations
between the RCR measures and items tapping student satisfaction indicate that higher levels
of RCR mentoring and department climate raise students’ overall satisfaction with their
graduate education.

Our prediction that students whose mentors were selected rather than assigned by the
department, those with more years with their mentor and with more publications would be
more likely to rate their mentor higher in both RCR instruction and modeling was
unsupported. While unanticipated, it suggests that factors associated with components of
effective RCR mentoring as measured by the MRCR may be distinct from how a mentor is
evaluated as contributing to a protégé's knowledge of research design and support for
research career goals. Along similar lines, as anticipated, scores on the RCR-Preparedness
scale were positively correlated with more student-authored publications and to completion
of the doctorate; however, these two variables were not associated with RCR-Field Integrity
scores. This further suggests that RCR measures we developed are tapping distinct research
ethics relevant dimensions of graduate education.

Contrary to expectations, neither students who identified research as their primary or
secondary career goal nor those who reported completing a graduate course in ethics
reported higher levels of RCR preparedness. We speculate that one reason for this pattern of
results may be related to differences in ethics course requirements across fields within the
discipline. To satisfy APA program accreditation requirements, students in clinical,
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counseling and school psychology programs uniformly receive some type of formal ethics
education irrespective of whether they have a career interest in research, while programs
focused exclusively on research are not eligible for APA accreditation and usually do not
offer formal ethics courses. In future studies larger samples sizes will be needed to tease
apart career interest in research from ethics course requirements and offerings between
practitioner, science-practitioner, and science programs.

Supporting the value of the RCR scales to examining graduate student research ethics
socialization, correlations among new scales and demographic characteristics indicated that
RCR mentoring and department climate measures were, in many instances, more likely than
other student, mentor and program characteristics to generate significant relationships with
students’ reports of their RCR preparedness and their attitudes toward the research integrity
of the field. Multiple regression analyses further demonstrated the independent contribution
of responses on the RCR mentoring and department climate scales to RCR preparedness and
attitudes toward the discipline. In this regard, the pattern of beta values suggests that at least
for scores on the RCR-FI [Field Integrity], the contribution of RCR mentoring as measured
through the MRCR subscales may be mediated by the RCR department climate (Baron &
Kenny, 1986). Continued evidence of mediating effects provided by future administration of
the RCR instruments in larger national samples of psychology graduate students would lend
support to the proposition that given the variability in RCR mentoring, departments can
offer consistent and effective training that can compensate for instances of poor RCR
mentoring (NAS, 2002).

Sampling Strengths and Limitations
Demographic data suggest that the web-based recruitment methodology was successful in
obtaining representative samples of students by gender, research methods, career goals, and
level of graduate education; mentor gender, professional status and years mentoring student;
program mission, size, geographic location and faculty and student ethnic composition. The
sample sizes of Phases 1 and 2 were sufficient as a first test of the validity and internal
consistency of the scales; however, some limitations should be noted when considering
administration of these instruments. First, while the proportion of ethnic minority
psychology graduate students paralleled those of the field and exploratory analyses revealed
no significant differences between students identifying as non-Hispanic white or as a
member of a specific ethnic minority population, the sample size was too small to draw
definitive conclusions about the validity of these measures for ethic minority student
populations. Similarly, the female-to-male ratio was somewhat higher than that in the field.
Future research administered to larger samples will provide a clearer picture of whether
gender or ethnicity influences student responses. In both phases, the scales skewed
positively. While the anonymous, voluntary and web-based nature of the data collection
would be expected to lower social desirability, there is no way to know whether the more
positive skewing scales reflected the full diversity of student opinions. In addition, given the
web-based nature of the recruitment and testing, it is difficult to estimate with any precision
the proportion of students who chose not to participate. Finally, the self report methods used
to gather information on RCR mentor and program characteristics and student RCR
preparedness are always vulnerable to inaccurate response rates based on poor recall or
perceived social desirability.

Conclusions
An outcome of the socialization process in graduate education is the absorption and
internalization of the RCR values eschewed by the graduate institution (Anderson & Louis,
1994; NAP, 2002). Experienced mentors assist students as they are socialized into a
community's practices and make those practices part of their subjective reality (Fisher,
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Wertz, & Goodman, 2009). Preparing students to conduct research responsibly and to see
themselves as members of a discipline that values research integrity also requires an ethical
climate at the department level that provides clear and unambiguous policies regarding
scientific integrity, encourages RCR curriculum development, and fosters ethical behavior in
the actual conduct of research by faculty and students.

Psychology as a discipline has a long history of valuing and promoting the ethical conduct
of research. However, there has been little empirical attention to how these values are
transmitted to psychology graduate students. There appears to be a growing consensus that
ensuring RCR practices in future generations of scientists require that graduate programs
foster in their students awareness and understanding of the standards, regulations, and
ethical values of the scientific community (NAS, 1997). The paucity of suitable methods for
the assessment of RCR socialization and internalization in science programs and psychology
specifically has been an impediment to critical evaluation of current research ethics
curricula. The RCR instruments developed and tested in the study reported in this article are
a beginning step in meeting the need for the development and application of adequate
measures to evaluate educational factors that promote integrity in psychological research.
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Table 1

Student, Mentor, and Program Characteristics in Phases 1 and 2

Phase 1 Phase 2

N = 201 N = 241

n % n %

Student Characteristics

Gender

    Female 144 71.6% 185 76.8%

    Male 57 28.4% 56 23.2%

Ethnicity

    American Indian/Alaska Native 3 1.5% 1 0.4%

    Black 6 3.0% 12 5.0%

    East Asian/Southeast Asian 16 8.0% 16 6.6%

    Hispanic/Latino 19 9.6% 9 3.7%

    Native Hawaiian/Pacific Islander 5 2.5% 1 0.4%

    Non-Hispanic White 163 81.9% 200 83.0%

    Other 7 3.5% 2 0.8%

Degree Program

    Ph.D. 183 91.0% 211 87.6%

    Psy.D. e 6.0% 27 11.2%

    Ed.D. 3 1.5% 0 0.0%

    Other 3 1.5% 3 1.2%

Student Status
a

    MA in process 45 22.3% 54 22.4%

    MA completed 126 62.7% 137 56.8%

    Ph.D. in process 91 45.3% 115 47.7%

    Ph.D. completed 53 26.4% 38 15.8%

Primary Career Goal

    Research -- -- 88 36.5%

    Teaching -- -- 34 14.1%

    Professional Practice -- -- 112 46.5%

    Industrial/Organizational -- -- 7 2.9%

Student Publications

    None 69 34.3% 85 35.3%

    1-2 65 31.3% 83 34.5%

    3 or more 67 33.4% 73 30.2%

Has taken a class that included Research Ethics -- -- 129 53.0%

Department Characteristics

Geographic Region

    West (Pacific & Mountain states) 15 7.5% 19 7.2%

    Midwest (Midwest/Central states) 6 3.0% 53 20.0%
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Phase 1 Phase 2

N = 201 N = 241

n % n %

    Northeast 23 11.4% 103 38.9%

    Southeast 1 0.5% 90 34.0%

    Unidentified 156 77.6% 0 0.0%

Research Ethics Course

    Required 83 41.3% 146 60.6%

    Elective 57 28.4% 28 11.6%

    Not Offered 61 30.3% 67 27.8%

Program

    Clinical Psychology 52 26.0% 110 45.6%

    Counseling Psychology 3 1.5% 18 7.5%

    Cognitive Psychology 21 10.4% 8 3.3%

    Community Psychology 0 0.0% 8 3.3%

    Developmental Psychology 25 12.0% 28 11.6%

    Experimental Psychology 36 17.9% 9 3.7%

    Forensic Psychology 10 5.0% 0 0.0%

    Industrial/Organizational Psychology 5 2.5% 6 2.5%

    Neuropsychology/Neuroscience 7 3.5% 2 0.8%

    School Psychology 19 9.5% 18 7.5%

    Social and Personality Psychology 13 6.5% 22 9.0%

    Other 10 5.0% 12 5.0%

Number of Faculty in Graduate Program

    ≤ 20 115 57.3% 191 79.2%

    > 20 86 42.7% 50 20.8%

Mentor Characteristics

Gender

    Female 70 34.8% 98 40.7%

    Male 131 65.2% 143 59.3%

Ethnicity

    American Indian/Alaska Native 8 4.0% 4 1.7%

    Black 8 4.0% 3 1.2%

    East Asian/Southeast Asian 22 11.0% 12 5.0%

    Hispanic/Latino 9 4.5% 7 2.9%

    Native Hawaiian/Pacific Islander 5 2.5% 2 0.8%

    Non-Hispanic White 163 81.5% 218 90.5%

    Other/Unknown 1 0.5% 7 2.9%

Professional Status

    Junior Level
0 27 13.4% 43 17.8%

    Mid Level
1 53 26.4% 62 25.7%
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Phase 1 Phase 2

N = 201 N = 241

n % n %

    Senior Level
2 118 58.7% 129 53.5%

Mentor

    Selected 166 82.6% 209 87.0%

    Assigned 35 17.4% 32 13.0%

a
Not all program required a master's project; there is an overlap between MA completion and doctoral progress.

0
The example provided to participants was: “e.g., assistant professor, research associate”

1
The example provided to participants was, “e.g., associate professor, senior researcher”

2
The example provided to participants was, “e.g., full professor, director of research”
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Table 4

RCR-P [Preparedness] Items, Means, Standard Deviations, Corrected-Item-Total Correlations, Alpha If Item
Deleted.

Item (Total scale reliability: α = .95) Mean SD Corrected Item-Total Correlation Alpha If
Item Deleted

1. Maintain research records in a manner consistent with APA ethical
standards.

4.73 1.12 .70 .95

2. Appropriately debrief research participants. 4.82 1.16 .66 .95

3. Assign appropriate authorship credit for publications 4.90 1.19 .69 .95

4. Fairly review research proposals or manuscripts submitted by peers
for publication.

4.38 1.38 .64 .95

5. Collaborate with other professionals to implement research and
avoid potential disputes.

4.59 1.24 .73 .95

6. Have adequate familiarity with federal regulations for the
protection of human subjects in research.

4.58 1.15 .67 .95

7. Avoid plagiarism when writing research proposals or manuscripts. 5.29 0.91 .63 .95

8. Avoid scientific misconduct. 5.23 0.91 .73 .95

9. Adequately protect confidential research data. 5.17 0.88 .63 .95

10. Know when it is ethically appropriate to disclose a research
participant's confidential information.

4.56 1.17 .56 .95

11. Protect research participant confidentiality when teaching or
speaking at professional meetings.

5.20 0.97 .63 .95

12. Accurately report research expenditures to institutions and funding
sources.

4.21 1.33 .64 .95

13. Ensure research assistants are properly trained in research ethics. 4.48 1.28 .72 .95

14. Prevent behaviors that unfairly discriminate against research
assistants or participants.

4.78 1.22 .79 .95

15. Know when it is ethically required to share research data with
other investigators.

3.96 1.32 .65 .95

16. Offer research incentives that are fair and non-coercive. 4.85 1.06 .68 .95

17. Adequately prepare applications for Institutional Review Board
(IRB) approval to conduct research

5.03 1.05 .57 .95

18. Accurately report research results in public presentations. 5.14 0.97 .65 .95

19. Identify financial or personal conflicts of interests that could bias
my research.

4.54 1.13 .62 .95

20. Avoid harmful or exploitive multiple relationships with students,
research assistants or research participants.

4.94 1.12 .62 .95

21. Develop informed consent procedures according to the APA's
Ethics Code criteria.

5.03 0.97 .70 .95

22. Protect students, client/patients or other subordinates from being
coerced into participating in research.

5.03 1.05 .70 .95

23. Know when it is ethically appropriate to dispense with informed
consent.

4.31 1.24 .60 .95
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Table 5

RCR-FI [Field Integrity] Item Means, Standard Deviations, Corrected-Item-Total Correlations, Alpha If Item
Deleted

Item (Total scale reliability: α = .89) Mean SD Corrected Item-Total Correlation Alpha If
Item Deleted

1. It is common practice for research psychologists to consider and
resolve ethical problems.

5.03 0.99 .57 .88

2. Psychologists consider the ethical implications of their research. 4.99 0.85 .61 .88

3. Research that was conducted unethically is not accepted for
publication in psychology journals.

4.45 1.32 .44 .89

4. There are adequate safeguards to ensure psychologists engage in
ethical research practices.

4.40 1.11 .58 .88

5. Conducting research ethically is valued in the field of psychology. 5.17 0.92 .66 .87

6. The public can trust psychologists not to fabricate data. 4.66 1.00 .51 .88

7. Psychologists are highly invested in conducting research ethically. 4.81 0.91 .76 .87

8. Psychology faculty members model the ethical conduct of
research.

4.83 0.87 .73 .87

9. Psychology graduate students receive adequate training in research
ethics.

4.11 1.20 .56 .88

10. The rights of participants in psychological research are adequately
protected.

4.97 0.71 .59 .88

11. The field of psychology encourages its members to conduct
ethical research.

5.33 0.76 .66 .88

12. Conducting research ethically is the norm in psychology. 4.98 0.77 .68 .88
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Table 7

Student Characteristics, Mentor Rapport, and MRCR and RCR-DC Subscales Regressed onto RCR-
Preparedness Scores

R2 β t p

Block 1 .10

    Q8 Research as primary career goal .14 2.23 .03

    Q11 Year anticipate receiving or completed doctoral degree -.23 -3.56 .00

    Q13 Number of publications on which you are co-author .13 2.04 .04

Block 2 .36

    Q8 Research as primary career goal .11 2.12 .04

    Q11 Year anticipate receiving or completed doctoral degree -.16 -3.00 .00

    Q13 Number of publications on which you are co-author .08 1.39 .17

    AWAI-S Rapport .04 .61 .54

    MRCR-Instruction .43 5.68 .00

    MRCR-Modeling .09 .97 .33

Block 3 .59

    Q8 Research as primary career goal .12 2.65 .01

    Q11 Year anticipate receiving or completed doctoral degree -.16 -3.71 .00

    Q13 Number of publications on which you are co-author .18 4.01 .00

    AWAI-S Rapport .02 .30 .77

    MRCR-Instruction .27 4.22 .00

    MRCR-Modeling -.04 -.55 .58

    RCR-DC Policy .49 8.53 .00

    RCR-DC Practices .10 2.03 .04
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Table 8

Analysis of Mentor Rapport and MRCR and RCR-DC Subscales Regressed onto RCR-Field Integrity Scores

R2 β t p

Block 1 .15

    AWAI-S Rapport Subscale -.01 -.10 .92

    MRCR-Instruction .22 2.58 .01

    MRCR-Modeling .19 1.90 .06

Block 2 .48

    AWAI-S Rapport Subscale -.06 -.99 .32

    MRCR-Instruction .08 1.13 .26

    MRCR-Modeling .07 .84 .40

    RCR-DC Practices .46 7.33 .00

    RCR-DC Policy .27 4.69 .00
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