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The Efficacy of Directed Studies Courses as a Form of Undergraduate
Research Experience: A Comparison of Instructor and Student Perspectives

on Course Dynamics

Directed Studies (DS) courses are widely touted for their ability to enhance research skills
in undergraduate students — yet little is known about the dynamics, motivations, and
perceived outcomes connected to these specific type of undergraduate research
experiences. Building on earlier qualitative research, in this paper we report the results of a
self-report survey designed to directly compare instructor and student perspectives on DS
course dynamics at a small, liberal arts university. Samples of students who completed DS
courses and instructors who supervised them completed a survey assessing their motives,
perceived outcomes, and barriers encountered in their course work. Parallel wording of
items in instructor and student surveys permitted comparison of perceptions of DS course
dynamics. Results indicated that there were many similarities in how both groups
approached DS courses but that there were also several important differences in motives
and perceived outcomes pointing to the need for greater communication between

instructors and students about their expectations for the course.

Keywords: directed studies courses, undergraduate research experiences, motivation for learning,
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Introduction

Undergraduate research experiences (UREs) generate many positive outcomes for
university students (Russell et al. 2007; Wayment and Dickson 2008). In fact, Kuh (2008)
describes the URE as a high impact practice because it provides students with active
engagement, empirical observation, use of new technologies, and excitement in answering
significant questions. UREs include research internships, research assistantships, research-based
courses, in-class research assignments, and directed studies courses. This paper emphasizes
directed studies (DS) courses, a specific sub-class of UREs, which are defined as 1-2 semester
long courses involving one-on-one instruction with a faculty mentor, and with a focus on
student-led independent research (Hvenegaard et al. 2013). DS courses are also called
independent/individual studies courses, directed readings courses, final year projects and
honour’s theses. While their format can vary across academic disciplines, the distinguishing
feature of DS courses that differentiates them from other types of UREs is that they are primarily
conducted for course credit and do not involve paid or volunteer research experiences such as
internships, assistantships, etc. As a course offering, DS courses differ significantly from lecture,
lab, and even seminar type courses because they involve frequent and more personalized contact
between students and instructors as well as a much stronger emphasis on mentorship practices.

DS courses are offered widely across many academic disciplines, yet despite their
popularity, only sporadic research has assessed learning outcomes or examined features of these
courses that may promote or hinder beneficial learning outcomes. While there is a paucity of
research on experiences of DS courses, considerable research has examined the outcomes of
various forms of other UREs. Consequently, a general overview of the motivations, benefits, and
challenges as discussed in the literature on UREs in general will be most useful for the purposes
of this study. By conducting a comparison of student and instructor perspectives of DS courses,

we will be able to identify common understandings shared between student and instructor groups
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as well as identify gaps in knowledge that may hinder positive learning outcomes. Ultimately, we
can use this kind of information to recommend best practices in DS course delivery in post-
secondary institutions by identifying the DS course dynamics that promote beneficial outcomes
for instructors and students as well as the challenges that should be addressed or avoided during
the design and planning of these types of courses.
Student and Instructor Perceptions of UREs

Most research on the outcomes of UREs focuses on student perceptions alone, with very
positive perceptions generally reported by students (Bauer and Bennett 2003). For example,
Seymour et al. (2004) found 91% of all statements by students referred to benefits from their
URESs. Most of the literature on the benefits of UREs falls into a few broad categories. First,
students perceive the URE as advantageous for the development of professional, technical, and
research skills such as hypothesis testing, data collection, writing, and presenting data (e.g.,
Craney et al. 2011; Kardash 2000; Pike 2006). Second, students appreciate opportunities that
UREs can provide for personal and intellectual development (e.g., self-regulation skills, Hunter,
Laursen, and Seymour 2006; Lopatto 2003; Seymour et al. 2004; Shaw et al. 2013). Landrum
and Nelsen (2002) recognized that, in addition to the hard skills and abilities gained by students,
these courses developed interpersonal skills. For example, based on a study at four liberal arts
colleges, the top three benefits perceived to be gained by undergraduates following their URE
were personal and professional gains, skill improvement, and “thinking and working like a
scientist” (Seymour et al. 2004). In addition, Slobodzian and Pancsofar (2014) found that final-
year education students uniformly reported personal and intellectual development in URE
courses and perceptions of role development. Third, UREs help students clarify future decisions
and career goals (e.g., admission to and success in graduate school, Hathaway et al. 2002;
Lopatto 2007). Many researchers connect the development of research and personal skills to the

likelihood of graduate school admission (Craney et al. 2011). Lastly, Ishiyama (2002) examined



students in the humanities or social sciences who completed UREs; these students reported
significant gains in their ability to think analytically and logically, to put ideas together, and to
learn on their own as a result of their UREs.

A few studies examined instructor perceptions of benefits for students participating in
UREs (Zydney et al. 2002). In particular, Potter et al. (2009) found that faculty mentors were
very positive about their role as mentors. The URE supervisory responsibilities also motivated
instructors to do research; only a few mentors reported that such responsibilities hindered their
research. Following supervision of a URE, 71% of supervisors either agreed or strongly agreed
that they learned from their students, and 56% agreed or strongly agreed that the relationship
helped them better relate to their students (Potter et al. 2009). With respect to instructor benefits,
key benefits included one-to-one mentorship, academic outcomes (e.g., publishing or
presenting), engaging with research topics, and developing relationships (Hvenegaard et al.
2013).

Of the few studies comparing the perspectives of students and instructors, results suggest
that both groups benefit from involvement in these types of courses (Barker 2009). For example,
Lei and Chuang (2009) compared the major benefits listed by students (improvement in
organizational and management skills needed to succeed at a graduate level, the enhancement of
creative thinking, and an increase in logical and analytical skills) with the major benefits
reported by supervisors (assistance in research grant writing, manuscript writing, and enjoyment
of the experience). In a different study, Kardash (2000) asked students to self-rate their ability to
perform 14 skills at the beginning and end of their URE, and asked faculty mentors to rate how
well each student was able to perform each skill at the end of the URE. Undergraduate students
and their mentors did not differ significantly in their assessment of final skill level. Students
reported gains for all 14 skills, but those reported gains were higher for “softer” skills (e.g., oral

communication of research results, observing and collecting data, developing a broader



perspective) than research design questions (e.g., identifying research questions, establishing a
workable hypothesis, designing a test, and interpreting the experimental results). Finally, a Texas
study found that student goals for UREs related to research skills, exploring a field of study, and
preparation for graduate study, whereas faculty goals for UREs related to preparing students for
careers and graduate school, meeting curricular requirements, exploring new areas, and
interacting with students (Mancha and Yoder 2014).

Very few studies have examined the critical factors leading to successful UREs (Mancha
and Yoder 2014). In one study, Barker (2009) demonstrated that specific institutional features
(i.e., becoming members of an intellectual community or research culture, having a strong and
positive relationship with a faculty mentor, and having that mentor scaffold the student
throughout the research process, and providing connections and information) can lead to positive
student perceptions of the URE and increased success in admission to graduate school. In
another study assessing students in final-year UREs for graduate research, Shaw et al. (2013)
concluded that such students demonstrated better “research preparedness” than other similar
students. Moreover, the key factors critical to success identified by students were student
motivation, hard work, mentor relationship, and clear expectations; the key factors for faculty
members were hard working students, available resources, and manageable research projects.

A small part of the literature focuses on the real, but surmountable, challenges of URE:s.
The most commonly noted challenges to faculty members’ participation in UREs include the
lack of compensation for undertaking such work and the time necessary for such work (Potter et
al. 2009). Lei and Chuang (2009) reported other perceived disincentives for faculty, including
the need for additional student training before the URE, lack of funding, and limited space for
research. One study concluded categorically that “larger institutional issues, such as the
inconsistent value accorded to faculty work with undergraduates in faculty retention, tenure, and

promotion decisions . . . cannot be ignored” (Jones and Davis 2014, 40). Students reported other



major barriers to a URE, including lack of awareness of URE opportunities, unequal student
access, poor timing, lack of publicity, and unequal incentives for faculty (Wayment and Dickson
2008). Other researchers also found that time constraints were a major barrier for students
(Hvenegaard et al. 2013; Lei and Chuang 2009).
Perceptions of DS courses

Aside from the more general work on UREs, DS courses, as a separate and popular form
of the URE, have not been adequately studied (Healey et al. 2013; Sanders 1984). Of those
studies that have considered DS courses, Scott (1973) proposed that universities should offer DS
courses to fulfill students’ desire for independent learning and provide valuable benefits (e.g.,
improvement of students’ problem-solving skills, self-discipline, self-directed learning, and
increased positive interaction with instructors), but should address students’ capacity for these
courses, ensure the academic rigour of these courses, and acknowledge that instructors may view
DS courses as an “extra burden” (5). Similarly, Peterson (1974) found that DS courses required a
greater time obligation of mentors per student than other types of undergraduate teaching, that
they required more personal interaction time from mentors, and that mentors perceive students to
gain more from a DS course than from a typical course. Lamdin and Worby (1976) concluded
that DS courses serve several purposes, including fulfilling a mentor’s aspiration to work in an
academic specialization area, helping students meet program requirements, and enhancing a
department’s reputation of supporting students, all within the constraints of workload and time.
However, Katz et al. (2006) concluded that instructors are inspired to support future researchers
and to prepare students for future research opportunities, such as at graduate school (Hvenegaard
et al. 2013). Since the publication of this foundational work on DS courses, there has been very
little further investigation of their course dynamics. We speculate that this neglect in studying
DS courses as a specific form of URE may in part be due to the stronger emphasis in the

scholarship of teaching and learning on understanding how to integrate broad-based UREs
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across the entire curriculum and spectrum of course offerings within programs (e.g., Elrod, et al.,
2010). This focus on understanding UREs at a more general level has come at the expense of
studying dynamics of specific subtypes of URE, such as DS courses. By conducting research
comparing student and instructor perspectives of DS courses, we are building upon the existing
literature by assessing perceptions of previously identified course dynamics and expanding
knowledge of this topic by making direct comparisons of stakeholder perspectives to determine
if there i1s overlap or shared perceptions. In addition, by conducting this research we hope to
encourage scholars to re-examine more closely the specific design features of the specific types
of UREs offered at their institutions. In doing so, they maybe be able to better determine the
comparative impact of various URE practices offered at their own institutions while at the same
time strengthening the scholarly understanding of what constitutes a high impact URE.
Purpose of the Present Study

Given the limitations of the extant research, it is acknowledged that more study of student
and faculty dynamics in URE participation, and particularly DS courses, is necessary
(Hvenegaard et al., 2013; Lopatto 2003; Millspaugh and Millenbah 2004). Hence, the purposes
of this study were to compare student and instructor perspectives about DS courses (i.e.,
perceived structure, goals, benefits, and challenges), as one type of URE, and to identify
practices associated with beneficial learning and instructional outcomes. This study is important,
firstly because it takes many disciplines into account, rather than just one department or program.
Second, rather than focusing on a large research-intensive university, where research is largely
driven by graduate programs, this study examines DS courses at a small, liberal arts,
undergraduate campus, the kind of campus in which collaborative research with students is
critical in advancing the research career of instructors with very high teaching loads and
enhancing their research productivity (e.g., Koch and Johnson, 2000; Osborn and Karukstis,

2009; Rowlett et al., 2012). Third, this study provides a Canadian example of UREs, which is
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missing in most previous research (Vajoczki 2010). Fourth, this study compares the motivations,
benefits, and challenges of both students and instructors rather than focusing on only one of these
factors. Fifth, this study includes the perspectives of both students and instructors at the same
institution and time period, which helps identify potential mismatches between educational aims,
actual practice, and outcomes DS courses (McKenzie et al. 1985).
Method
Sample and Data Collection

In 2010 and 2011, two separate samples of students and instructors from a small,
undergraduate liberal arts and sciences campus of a large research-intensive university in
Western Canada were recruited to complete a survey about their perceptions and experiences
with DS courses. During the time frame of this study, there were on average nearly 1000 full-
time students enrolled annually. For example, in 2010-11 when data collection commenced,
there were 988 full-time students (425 males/563 females).On this campus, there were 19 majors
in academic programs spanning the departments of fine arts, humanities, social sciences, and
sciences. These majors were taught by 68 full-time faculty members who were eligible to
supervise DS courses. Part-time or sessional instructors typically did not teach these courses. DS
course completion was not required for students in any of the academic majors and was an
elective credit in most majors and programs on campus. Enrolment typically required students to
possess a minimum GPA that represented some minimum level of competency or superior
academic performance, although the minimum GPA level varied across disciplines (usually from
3.0 to 3.5 on a 4-point scale) and sometimes the only requirement was permission of the
supervising instructor. Students were typically expected to initiate the DS course and approach
potential supervising instructors. Additionally, instructors were not required to teach DS courses
and voluntarily engaged with them above their full-time teaching load. An exhaustive list of all

DS course offerings at the institution was developed through a review of the course catalogue by
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the research team using the agreed-upon definition described in the introduction of this paper.
Once a list of DS courses was compiled, the university registrar’s office generated a list of
students who had completed the courses. Based on the information generated from academic
records, we identified a sample of 211 students who had voluntarily completed DS courses
during the previous 5 years.

Most students (who had completed a DS course in the past 5 years) were recruited via
social media (i.e., Facebook and email) to complete an online version of the survey, and a few
students completed an identical paper version. All current, full-time teaching faculty members
were recruited to participate at a large faculty meeting; absent instructors were recruited via
intercampus mail with a paper copy. For both groups, a DS course was defined as any university
course that involved self-directed, intensive study of a particular topic under the close
supervision of a faculty member). While variable among disciplines and instructors, DS courses
typically involve literature reviews, data collection, data analyses, written papers, and public oral
presentations.

Development of Survey Items

Based on a literature review (of UREs, DS courses, potential predictors of learning
outcomes, and relevant pedagogical theories) and qualitative focus group discussions with 8
instructors and 9 students who had recently completed DS courses (Hvenegaard et al. 2013), we
created separate pools of survey items for the professor and a student samples. The
questionnaires contained demographic questions, checklists (for perceived motivations, structural
features, and benefits derived from DS courses), and Likert-type rating scales (ranging from 1 =
strongly disagree to 5 = strongly agree) regarding instructional processes, the student-professor
relationship, perceived mentorship, supervision, perceived independence, communication,
expectations, workload challenges, and perceived learning outcomes (See Supplementary

Materials). For most items, we created parallel wordings for student and instructor surveys.
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However, because most students had experience with one DS course, while instructors had
supervised multiple DS students, some wording of questions varied slightly between participant
groups. Specifically, the student surveys asked about the specific experiences with their most
recently completed DS course, while the instructor survey questions inquired about more generic
experiences with DS type courses and the students who completed them. We concluded the
survey with open-ended questions about challenges and recommendations regarding DS courses.
Results
Descriptions of DS Courses

Of the 211 students had completed an DS course in in the preceding 5 years, 102
respondents (48.3% response rate) completed the survey. The sample consisted of 75 females, 25
males, and 2 respondents who did not indicate their gender. While this sample shows an over-
representation of female respondents given the gender ratio in the wider student population
(roughly a 60:40 split of females to males), this response pattern may have emerged because
some of the higher enrolment majors in which DS studies are more commonly offered (e.g.,
psychology) have greater gender imbalance compared to the overall student population. The
majority of students (68.6%) had completed only 1 DS course, 24.5% had completed 2 DS
courses, and only 5.9% had completed more than 2 DS courses. Most respondents had completed
the course in either their third (25.5%) or fourth year of study (65.7%). The average reported
weekly meeting time (M = 1.99 hours, SD = 1.65) was less than the typical 3 hours of classroom
time devoted to lecture courses (#93) = -5.93, p <.001). Even though the majority of instructors
at this university campus were male, fewer students reported working with a male DS course
supervisor (41.2%). Instead, the majority (58.8%) reported that their supervisor was female. In
terms of area of study, there was representation of student respondents from every department on
campus and nearly every major area of study (See Table 1). Some students also used DS courses

to fulfil their minor requirements. Courses focused on topics as varied from the performing arts
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and modern languages/humanities to biological and environmental studies. Overall, there was a
slight overrepresentation of psychology majors (17.6%) and no representation of students in
business management. This overrepresentation of psychology students could be attributed to a
programmatic formalization of DS courses as an equivalent of an honours thesis in the
psychology program, while business management did not offer DS courses because of their
professional program emphasis. Importantly, despite this wide variability in topics of DS
courses, most students agreed there was a common course structure to these types of experiences
(see Table 2 and Perceptions of DS Course Structure below)

Of the 68 full-time teaching faculty eligible to supervise DS courses (48 males and 20
females), 43 (69.4%) completed the instructor version of the survey. The instructor sample
consisted of 10 females and 33 males. The median period of teaching full-time was 10 years
(range of 1-39 years). Academic rank of DS instructors was spread across the full-time sessional
(7.0%), assistant professor (32.6%), associate professor (37.2%) and full professor (18.6%)
ranks. Consistent with the actual sizes of departments on the campus, a larger proportion of
instructors surveyed reported affiliation with either the departments of science (32.6%) or social
sciences (39.5%), compared to the humanities (14.0%) and fine arts (7.0%) departments. Three
instructors (7.0%) did not report their departmental affiliations.

In the past 5 years, instructors reported that they had supervised a median number of 3
students (range of 0-8). Only 18.6% reported supervising no students in the past 5 years. When
asked how many students they would be willing to supervise in a year, all instructor respondents
indicated they would be willing to supervise a median of at least 1 DS student (55.8%), while a
smaller proportion reported a willingness to supervise 2 or more DS students (44.2%).
Instructors spent a mean of 3.03 hours per week (SD = 1.31) on DS course-related tasks (i.e.,
meetings, readings, preparation, etc.).

Perceptions of DS Course Structure
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In order to determine if instructors and students shared similar perceptions of the
structure and evaluative components contained in DS courses, we compared the frequencies with
which instructors and students endorsed an identical list of possible evaluative course work
components that could be included in DS courses. Based on a series of chi-square tests of
independence reported in Table 2, it appears students and instructors shared similar perceptions.
In general, consistent with definitions of DS courses as research-intensive courses, both students
and instructors reported that DS courses focused on writing, analysis of information, as well
presentation of this information. Importantly, the only component on which there was a
significant level of disagreement was on the inclusion of a participation/engagement mark within
their DS course. Students (64.1%) were less likely to indicate that they were being evaluated in
terms of their participation or engagement compared to instructors (81.6%).

Perceptions of Motivations

To examine similarities and differences in student and instructor motivations for
engaging with a DS course, we compared the frequencies with which each group endorsed a
checklist of motivations (Hvenegaard et al. 2013). Motivations were conceived as the a priori
goals individuals set for the courses. Based on chi-square tests of independence reported in Table
3, both groups were interested in teaching/learning discipline specific research skills,
independent project development, working with a specific person, developing work collaboration
skills, pursuing scholarly publications, and learning more about a major. Based on levels of
agreement, we conclude that DS courses generally involve goals of encouraging independent
scholarship in students, fulfilling program requirements, or developing a mentorship relationship.
In terms of unique motivations endorsed by instructors and students, instructors were more likely
than students to indicate that they were motivated to help students prepare for graduate school,
gain research experience, explore a topic in depth, and fulfill program requirements.

Perceptions of Course Benefits
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To compare student and instructor perceptions, we compared the frequencies with which
each group endorsed a list of benefits they derived from DS courses. Based on chi-square tests of
independence reported in Table 4 on each of the listed positive outcomes, both groups reported
gaining research experience, gaining learning experiences outside the classroom, experiencing
one-on-one instruction, developing a relationship with a mentor, and gaining assistance with
decisions to apply to graduate school as beneficial student outcomes. In terms of differences,
instructors were more likely than students to report that DS courses prepared students for
graduate studies, developed an understanding of the discipline, integrated previous course work,
promoted scholarly outputs, and developed students’ independent scholarship skills.

The instructor survey also asked respondents about motives that were unique to
instructors. Other motives endorsed by instructors included providing hands-on teaching
(51.2%), staying current on a research topic of their interest (41.9%), fulfilling their
responsibilities as an educator (44.2%), and teaching more about their specific discipline/interest
(39.5%). In terms of positive outcomes from teaching DS courses, instructors reported that they
were able to pursue a topic of their interest (58.1%), keep up to date with innovations in the field
(34.9%), pilot new course material (23.3%), and engage in research collaborations that resulted
in a scholarly publication or presentation (23.3%). The only unique outcome we assessed with
students was a question about whether completion of their DS course helped in their current
career or occupation, to which 64.7% answered this question affirmatively and 19.6% stating the
DS course did not help the current career. Some students did not answer this question because
they were still currently enrolled in other degree programs and had not entered the workforce yet.
Predictors of DS Course Qutcomes

As displayed in Table 5, students reported strong positive endorsement of all key course
outcomes. Instructors did not report on perceived improvements in students, but reported strong

support for other outcomes such as enjoyment from mentoring, perceptions of learning, and
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energy derived from teaching DS courses. Using independent samples t-tests, we determined
there were no significant differences between students and instructors in reports of overall
enjoyment of the DS experience and enjoyment of the relationship that was developed in the
course. However, in terms of self-reported learning, students reported a higher score (M = 4.54)
than that of instructors (M = 3.92, #(137) = 3.56, p =.001).

In addition to assessing self-reported outcomes, on each of the student and instructor
surveys, a pool of 30-35 potential predictors of learning outcomes were used to assess perceived
qualities of DS course dynamics (Hvenegaard et al. 2013). Due to the large pool of predictor
items and the exploratory nature of this research, we used stepwise multiple regression analysis
with forward entry of the most significant predictors (p < .05 probability of F to enter) to identify
the key predictors of self-reported learning outcomes. As shown in Table 6, the models for
student learning outcomes emphasized the importance of engaged, collaborative and self-
directed type of learning. For 4 of the 8 outcomes (self-reported amount of learning, improved
writing skills, improved presentation skills, and enjoyment of mentoring relationship), the most
significant predictor was the perception that the supervisor provided the “right amount” of
supervision. Presumably, the more closely the perceived expectations of the student align with
the expectations communicated by the instructor, the more likely a student is to report receiving
a "right" amount of supervision. The role of communication of expectations between student and
supervisor is key. The significance of the time and effort invested in the course by the student
also illustrates the active nature of the DS course outcomes. For 7 of the 8 regression models,
self-reported effort exerted significant effects on predicted learning outcomes.

A second major theme is the emphasis on student-centred learning. For the course
enjoyment outcome, the first predictor emphasized student satisfaction with access to their
supervisor (related to mentorship), while the other four predictors emphasized preparation and

effort and student choice in pursuing the DS course. With self-reported amount of learning, the
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regression model emphasized the importance of providing collaborative learning opportunities
(e.g., amount of supervision, learning in discussions, completing work that built on supervisor)
and self-directed learning (e.g., putting more effort into DS course, choice in decision making on
course content, individual preparation for course, desiring more time to complete course). In
terms of specific skills outcomes of perceived improvements in writing, critical thinking, and
presentation/communication skills, the models repeated the importance of collaborative and self-
directed learning. Role modelling processes on the part of the instructor were also emphasized as
important predictors for skill development, graduate school preparation, and student enjoyment
of the mentoring relationship.

For four instructor outcomes displayed in Table 7, the models highlighted instructor
practices that promote beneficial outcomes for instructors. First, for 3 of the 4 outcomes
(enjoyment of supervision, self-reported learning from supervision experiences, and getting
energy from supervision), the most significant predictor was self-reported involvement with the
DS course process. Second, instructors appear to enjoy the experience of being involved in DS
courses if there is greater structure in the course (e.g., clear focus for the research at the start,
greater student preparation, and encouraging research that builds on prior work). Finally, self-
reported inability to balance workload from other courses with supervision negatively predicted
enjoyment levels.

Challenges and Recommendations for Changes

In response to an open-ended question concerning the perceived challenges in DS
courses, the most frequent response for students was either a non-response (28.4%) or an explicit
“no challenges faced” response (3.9%). For students who provided an answer, the most frequent
challenges were time management issues (17.6%), unclear expectations about how to start or
carry out the research (10.8%), or difficulty maintaining motivation (3.9%). Students also

mentioned specific skill challenges such as difficulty finding research sources (6.9%) or in
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writing about their topic (2.9%). Nearly half of instructors did not respond (48.8%) to this

question, but for those that did, the most common challenges were time pressures from other
work responsibilities (27.9%) and a lack of preparation/motivation on the part of their student
mentees (14.0%).

In terms of recommendations for changes to these courses, the majority of students either
did not answer the question or explicitly stated they did not have recommendations (58.8%). The
main student suggestions for changes focused on the need for better communication about
expectations (8.1%), relaxing the grade entrance requirements (4.9%), or the need for raising
awareness about the ability of DS courses to prepare students for graduate studies (3.9%).
Recommendations by instructors primarily focused on the recognition of DS course work by
university administration. Instructors suggested either the provision of explicit remuneration
(11.6%) or a teaching credit/course release (4.7%) for supervising DS students.

Discussion

The purposes of this study were to compare student and instructor perspectives about DS
courses (i.e., perceived structure, goals, benefits, and challenges) and to identify practices
associated with beneficial learning and instructional outcomes. This research helps to better
understand the instructional processes in DS courses that facilitate high impact undergraduate
research experiences (UREs) and to develop policies or best practices to enhance DS course
outcomes for both students and instructors (e.g., Moore et al. 2012).

Consistent with prior studies of UREs, DS courses are viewed very favorably by both
instructors and students (e.g., Craney et al. 2011; Hvenegaard et al. 2013; Lopatto, 2007,
Seymour et al. 2004; Zydney et al. 2002), particularly in terms of enjoyment and a positive
mentoring relationship (Landrum and Nelson 2002). Seymour et al. (2004) found that students
appreciated the peer collegiality from working one-on-one with a faculty mentor; this study

found that both instructors and students gained from the mentoring relationship. Thiry and
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Laursen (2011) suggest that mentoring can occur in one or more areas of professional
socialization, intellectual support, and personal support, and that novice students require more
assistance than experienced students.

For students, DS courses enhanced several core academic and research skills, and for
instructors, DS courses provided opportunities for collaborative research with students and
generated energy and enjoyment. For both students and instructors, DS courses involve added,
intensive work, but permitted both groups to engage in research and hone their research skills.
Finally, the type of learning with DS courses is student-centered and collaborative in nature,
fitting related styles of teaching such as discovery learning (Anthony 1973), problem-based
learning (Barrows and Tamblyn 1980), inquiry learning (Rutherford 1964), and constructivist
learning (Jonassen 1991). All styles share the common qualities of less instructor guidance and
more student responsibility for learning.

An important conclusion is that both students and instructors perceive the structure,
goals, and beneficial outcomes similarly. This is consistent with other research comparing
instructor and student perspectives (e.g., Kardash 2000). Nevertheless, some minor discrepancies
point to ways in which DS courses can be improved. For example, students were less aware than
instructors that participation contributed to final grades, suggesting a need for improved
communication regarding expectations about participation/student engagement in course
assessments. It is also important to note that these patterns of similarities and differences were
remarkably consistent across all of the academic disciplines surveyed. While prior research has
focused on DS courses in specific disciplines or faculties with more narrow teaching or research
foci, the patterns of outcomes in the present student were obtained across a variety of disparate
disciplines in the liberal arts.

Another conclusion is that perceptions of motivations and the potential for beneficial

outcomes connected to DS courses were generally consistent between instructor and student
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groups, but that instructors endorsed a broader spectrum of motives and benefits. This finding is
consistent with research on instructor perspectives on URE benefits (e.g., Hunter et al. 2006;
Mancha and Yoder 2014; Potter et al. 2009). Instructors also were more likely than students to
endorse the benefits in providing students greater research experience within their discipline,
preparing them for graduate school, and in providing instructors beneficial outcomes like co-
authored research publications. Given that instructors had more in-depth experience in
supervising multiple DS courses, while students were generally responding to their experience
with a single experience, it is likely that instructors could better appreciate the complexity of the
motives and benefits associated with DS courses. Instructors and university administrators could
better communicate and market the variety of beneficial goals and outcomes to students who are
less aware of what can be accomplished in these kinds of courses.

In addition, we identified some key predictors of student and instructor perceived
outcomes in DS courses which were similar to critical factors of success identified by Mancha
and Yoder (2014). For the student outcomes, common themes emerged related to self-directed
learning (e.g., choice/control in the direction the course, preparation, and personal effort), as well
as mentorship/communication (e.g., satisfaction with amount of supervision, role modeling, and
good access to the supervisor). These results are consistent with Howitt et al.’s (2010) suggestion
that the two key factors promote successful research experiences for students are good
supervision and doing authentic science. In particular, Pfund et al. (2006) noted the need for
good communication as a key feature for effective mentoring.

For instructor outcomes, the key predictors were involvement-related factors and
recognition of workload barriers. Taken together, these results imply that beneficial outcomes are
most connected to DS courses in which students make decisions about course content and
instructors are able to engage with the shared topic of study. As Howitt et al. (2010) conclude,

students want to know that they are doing authentic science. Similarly, DS courses produce
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student perceptions of beneficial outcomes if they are led by motivated and enthusiastic
instructors. At first glance, the finding that instructor enjoyment and learning stems from
building student research on the instructor’s prior work suggests a tension with students’ own
self-directed learning motivations. However, these patterns illustrate and reinforce the
collaborative nature of DS courses. While students seek to explore ideas and topics that stimulate
their own research interests, they still seek input and feedback from their instructor concerning
their learning goals. With clearer feedback and definition of research goals on the part of the
instructor, the student feels more enjoyment and engagement with their research goals in the DS
course, which in turn presumably provides greater enjoyment and learning on the part of the
instructor.

Responding to potential challenges, our results reinforced other research in which most
students and instructors appear satisfied with their course experiences (e.g., Hvenegaard et al.
2013; Millspaugh and Millenbah 2004; Wayment and Dickson 2008). Of the challenges
identified, students generally reported difficulty in balancing their workload and some
dissatisfaction with unclear coursework expectations. This is especially true for novice versus
experienced undergraduate researchers (Thiry and Laursen, 2011). Instructors also mentioned
challenges such as workload, unclear administrative expectations, and a lack of compensation for
supervising DS courses. These reported challenges complemented the respondent-based
suggestions for changes. Students desired clearer course expectations and more awareness about
DS course benefits, while instructors recommended a system of recognizing DS course
supervision that addresses workload concerns. These repeated challenges and recommendations
suggest that instructors and administrators can improve communications about DS courses and
that university administrators should consider how to recognize DS course supervision (which is
not presently remunerated). Otherwise, the perception of a heavy workload in an instructor’s

teaching schedule may lead them to be less motivated to take on the extra burden of supervising
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DS courses. Pfund et al. (2006) recommend a mentoring program for undergraduate research
mentors that can help align student and supervisor expectations, thus alleviating these concerns
about the delivery of the DS courses and improving upon the benefits of IS courses.
Limitations and Future Directions for Research

While the results of this study suggest ways to maximize the impact of UREs offered by
DS courses, there were some study limitations. First, the self-reported data must be interpreted
cautiously because of potential threats of reporting biases such as socially desirable responding,
satisficing, or memory errors (e.g., Tourangeau et al. 2000). However, we took efforts to
minimize these concerns by making all surveys anonymous and including question content that
encouraged respondents to make deliberative and critical evaluations of their DS experiences.
Second, we used primarily self-reported perceptions of behavioral changes in research skills and
not more direct behavioral indicators of skill changes (e.g., grade changes). Verbal reports on
certain psychological processes have often been criticized for their inaccuracy due to fact that
people tend to not consciously monitor their behavior (Nisbett and Wilson 1977).

To address this concern, future research might consider incorporating more direct
behavioral indicators of skill changes that occur in students and assessing these skills both before
and after completing DS courses. Given the potential for sampling biases with the student
respondents, we are cautious about generalizing the findings. The campus on which this survey
was conducted was a primarily undergraduate, liberal arts-focused university setting with a
smaller student population. One of the primary features of this type of campus is the greater ease
with which teaching and mentoring relationships can be established. While it is unclear if these
kinds of student-centered mentoring relationships can be established in larger, research intensive
university settings, we would argue that the same basic DS course dynamics (i.e., structure,
motives, beneficial outcomes, and challenges) are also present at these campuses. Future

research might consider investigating DS course dynamics at larger, research intensive
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campuses. In addition, while the data from this study represented a relatively large sample of
students and instructors who participated in DS courses on a small primarily undergraduate
university campus, it is still a comparatively small sample of respondents from a single
institution which may limit its generalizability to all post-secondary settings. In order to
strengthen our conclusions about the general benefits of DS courses, future research should
attempt to conduct similar surveys across a variety of academic programs at multiple post-
secondary institutions of varying sizes in order to determine if DS course dynamics demonstrate
similar outcomes to the ones obtained in the current study.
Conclusions

Despite these limitations, the results of the present study are the first of their kind to
directly compare student and instructor perspectives pertaining to the multiple important course
dynamics (i.e., perceived motivations, benefits, and challenges) and outcomes of DS courses in a
large sample of instructors and students at a primarily undergraduate university institution. These
results help confirm that DS courses are a high impact form of URE and help suggest possible
ways in which DS courses can be best delivered. Importantly, these patterns of results were
consistently reported by both groups of stakeholders representing a broad sampling of
individuals from a variety of academic disciplines and are also one of the first studies of its kind
undertaken in Canada. The study results support the generation of numerous benefits from DS
courses for both undergraduate students and their supervisors. Students report improvements in
several key research skills and instructors report benefits for their teaching in other courses and
in their ability to engage in research with motivated students. In general, students and instructors
share similar beliefs and perceptions about the dynamics of DS courses, but our survey results
also indicate key areas where DS courses could be improved. To promote more beneficial
outcomes, instructors should address the key student barriers of workload and unclear

expectations by providing more consistency in DS courses and more clear communication about
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the work being assessed and expected outcomes of the course. Similarly, administrators should
address instructor barriers by providing clarity about course and workload expectations and
compensation. Finally, the results support the idea that student-centered instructional approaches
which offer students greater control over the direction of their research predict higher levels of
beneficial outcomes in DS courses. To facilitate this instructional model, university
administrators might consider offering formal faculty training in how to mentor effectively in DS
courses as well as developing formal guidelines or best practices for how instructors might
engage with undergraduate student supervision.

Acknowledgements

We thank Shungu Mushayandebvu, Wynn Coates, and Amanda Hill for their helpful research

assistance.



24

References

Anthony, W. S. (1973). Learning to discover rules by discovery. Journal of Educational
Psychology, 64(3), 325-328. doi:10.1037/h0034585

Barker, L. (2009). Student and faculty perceptions of undergraduate research experiences in
computing. ACM Transactions on Computing Education, 9(1), 1-28.
doi:10.1145/1513593.1513598

Barrows, H. S., & Tamblyn, R. M. (1980). Problem-based learning: An approach to medical
education. New York: Springer Publishing.

Bauer, K. W., & Bennett, J. S. (2003). Alumni perceptions used to assess undergraduate research
experience. The Journal of Higher Education, 74(2), 210-230. doi:10.1353/jhe.2003.0011

Craney, C., McKay, T., Mazzeo, A., Morris, J., Prigodich, C., & de Groot, R. (2011). Cross-
discipline perceptions of the undergraduate research experience. Journal of Higher
Education, 82(1), 92-113. doi:10.1353/jhe.2011.0000

Elrod, S., Husic, D., Kinzie, J. (2010). Research and discovery across the curriculum. Peer
Review, 12(2), 4-8.

Hathaway, R. S., Nagda, B. A., & Gregerman, S. R. (2002). The relationship of undergraduate
research participation to graduate and professional education pursuit: An empirical study.
Journal of College Student Development, 43(5), 614-631.

Healey, M., Lannin, L., Stibbe, A. & Derounian, J. (2013). Developing and enhancing
undergraduate final-year projects and dissertations. Gloucestershire, UK: The Higher
Education Academy.

Howitt, S., Wilson, A., Wilson, K., & Roberts, P. (2010). ‘Please remember we are not all
brilliant’: Undergraduates’ experiences of an elite, research-intensive degree at a
research-intensive university. Higher Education Research & Development, 29(4), 405-

420. doi:10.10890/02794361003601883



25
Hunter, A., Laursen, S. L., & Seymour, E. (2006). Becoming a scientist: The role of

undergraduate research in students' cognitive, personal and professional development.”
Science Education, 91(1), 36-74. doi:10.1002/sce.20173

Hvenegaard, G., Link, A.-M, Moore, S. E. & Wesselius. J. C. (2013). Exploring the dynamics of
directed studies courses: Student, instructor, and administrator perspectives. The
Canadian Journal for the Scholarship of Teaching and Learning, 4(2), Article 5.
doi:10.5206/cjsotl-rcacea.2013.2.5

Ishiyama, J. (2002). Does early participation in undergraduate research benefit social science and
humanities students? College Student Journal, 36(3), 380-386.

Jonassen, D. H. (1991). Evaluating constructivistic learning. Educational Technology, 31, 28-33.

Jones, R. M., & Davis, S. N. (2014). Assessing faculty perspectives on undergraduate Research:
Implications from studies of two faculties. Council on Undergraduate Research
Quarterly, 34(3), 37-42.

Kardash, C. M. (2000). Evaluation of an undergraduate research experience: Perceptions of
undergraduate interns and their faculty mentors. Journal of Educational Psychology,
92(1), 191-201. doi:10.1037/0022-0663.92.1.191

Katz, J. S., Sturz, B. R., Bodily K. D., & Hernandez, M. (2006). Independent study: A
conceptual framework. In W. Buskist & S. F. Davis (Eds.), Handbook of the teaching of
psychology (pp. 131-136). Malden, MA: Blackwell.

Koch, C. & Johnson, W.B. (2000). Documenting the benefits of undergraduate mentoring.
Council on Undergraduate Research Quarterly, 20(4), 172-175.

Kuh, G. D. (2008). High-impact educational practices: What they are, who has access to them,
and why they matter. Washington, DC: Association of American Colleges and

Universities.



26
Lamdin, L., & Worby, D. (1976). Across the desk: Teaching through independent study.

Alternative Higher Education, 1(1), 61-67.

Landrum, R. E., & Nelsen, J. R. (2002). The undergraduate research assistantship: An analysis of
the benefits. Teaching of Psychology, 29(1), 15-19. doi:10.1207/S15328023TOP2901 04

Lei, S., & Chuang, N. (2009). Undergraduate research assistantship: A comparison of benefits
and costs from faculty and students' perspectives. Education, 130(2), 232-240.

Lopatto, D. (2003). The essential features of undergraduate research. Council on Undergraduate
Research Quarterly, 24(3), 139-142.

Lopatto, D. (2007). Undergraduate research experiences support science career decisions and
active learning. Life Sciences Education, 6(4), 297-306. doi:10.1187/cbe.07-06-0039

Mancha, R. & Yoder, C. Y. (2014). Factors critical to successful undergraduate research.
Council on Undergraduate Research Quarterly, 34(4), 38-45.

McKenzie, J., O’Reilly, D., & Stephenson, J. (1985). Independent study and professional
education. Studies in Higher Education, 10(2), 187-197.
doi:10.1080/03075078512331378599

Millspaugh, J. J., & Millenbah, K. F. (2004). Value and structure of research experiences for
undergraduate wildlife students. Wildlife Society Bulletin, 32(4), 1185-1194.
doi:10.2193/0091-7648(2004)032[1185:VASORE]2.0.CO;2

Moore, S., Hvenegaard, G., Link, A.-M. & Wesselius, J. (2012). Undergraduate research
experiences through independent study courses. The Teaching Professor, 26(4), 6.

Nisbett, R. E., & Wilson, T. D. (1977). Telling more than we can know: Verbal reports on
mental processes. Psychological Review, 8§4(3), 231-259. doi:10.1037/0033-
295X.84.3.231

Osborn, J. M. & Karukstis, K. K. (2009). The benefits of undergraduate research, scholarship,

and creativity. In M. Boyd & J. Wesemann (Eds.), Broadening participation in



27

undergraduate research: Fostering excellence and enhancing impact (pp. 41-53).
Washington, DC: Council on Undergraduate Research.

Peterson, N. A. (1974). Directed study: How instructors see it. University of Minnesota Center
for Educational Development. Comment, 18, 1-6.

Pfund, C., Pribbenow, C. M., Branchaw, J., Lauffer, S. M., & Handelsman. J. (2006). The merits
of training mentors. Science, 311, 473-474. doi:10.1126/science.1123806

Potter, S. J., Abrams, E., Townson, L., & Williams, J. E. (2009). Mentoring undergraduate
researchers: Faculty mentors’ perceptions of the challenges and benefits of the research
relationship. Journal of College Teaching and Learning, 6 (6), 17-30.
doi:10.19030/tlc.v6i6.1131

Rowlett, R. S., Blockus, L., & Larson, S. (2012). Characteristics of excellence in undergraduate
research (COEUR). In N. Hensel (Ed.), Characteristics of excellence in undergraduate
research (pp. 2-19). Washington, DC: Council on Undergraduate Research.

Russell, S. H., Hancock, M. P., & McCullough. J (2007). Benefits of undergraduate research
experiences. Science, 316 (5824), 548-549. doi:10.1126/science.1140384

Rutherford, F. J. (1964). The role of inquiry in science teaching. Journal of Research in Science
Teaching, 2(2), 80-84. doi:10.1002/tea.3660020204

Sanders, D. (1984). Managing and evaluating students in a directed project course.” ACM
SIGCSE Bulletin, 16(1), 15-25. doi:10.1145/952980.808616

Scott, R. A. (1973). Independent study in the undergraduate college. Paper presented at the
Cornell University-New York Hospital School of Nursing Faculty Forum on Independent
Study, December 3, 1973.

Seymour, E., Hunter, A., Laursen, S. L., & Deantoni, T. (2004). Establishing the benefits of
research experiences for undergraduates in sciences: First findings from a three-year

study. Science Education, 88(4), 493-534. d0i:10.1002/sce.10131



28
Shaw, K., Holbrook, A., & Bourke, S. (2013). Student experience of final-year undergraduate

research Projects: An exploration of ‘research preparedness’. Studies in Higher
Education, 38(5), 711-727. doi:10.1080/03075079.2011.592937

Slobodzian, J. T. & Pancsofar, N. (2014). Integrating undergraduate research into teacher
training: Supporting the transition from learner to educator. Council on Undergraduate
Research Quarterly, 34(3), 43-47.

Thiry, H., & Laursen, S. L. (2011). The role of student-advisor interactions in apprenticing
undergraduate researchers into a scientific community of practice. Journal of Science
Education and Technology, 20, 771-784. doi:10.1007/s10956-010-9271-2

Tourangeau, R., Rips, L. J., & K. Rasinski. (2000). The psychology of survey response. New
York: Cambridge University Press.

Vajocski, S. (2010). From the international desk: A Canadian perspective on undergraduate
research. Council of Undergraduate Research Quarterly, 31(2), 41-46.

Wayment, H. A., & K. L. Dickson. (2008). Increasing student participation in undergraduate
research benefits students, faculty, and department. Teaching of Psychology, 35 (3), 194-
197. doi:10.1080/00986280802189213

Zydney, A. L., Bennett, J. S., Shahid, A., & Bauer, K.W. (2002). Impact of undergraduate
research experience in engineering. Journal of Engineering Education, 91(2), 151-157.

doi:10.1002/5.2168-9830.2002.tb00687.x



Table 1

Topics of DS Courses Completed by Student Respondents

Topic of Study % (n)
Art 2.2(2)
Biology 55(0)
Classics 2.2(2)
Computing Science 330
Economics 1.1 (1)
English 8.8 (8)
Environmental Studies 12.1(11)
German 9.9 (9)
History 3.3(3)
Interdisciplinary Studies 9.9 (9)
Mathematics 1.1 (1)
Music 5.5(5)
Religious Studies 2.2(2)
Philosophy 1.1 (1)
Physics 2.2(2)
Physical Education 1.1 (1)
Political Studies 6.6 (6)
Psychology 17.6 (16)
Scandinavian Studies 3.3(03)
Sociology 1.1(1)

Note: n=91, 9 respondents did not report DS course topic.
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Table 2

Perceptions of the Evaluative Components of DS Courses

Students Instructors
Evaluative Component % Agreement (n) % Agreement (n) x>
Writing 92.2 (95) 92.1 (35) 0.00
Analyzing Information 70.9 (73) 73.7 (28) 0.11
Participation/Engagement 64.1 (66) 81.6 (31) 3.96*
Public Presentation of Research 64.1 (66) 73.7 (28) 1.15
Literature Review 53.4 (55) 57.9 (22) 0.23
Demonstrating Specific Skills 48.5 (50) 39.5 (15) 0.92
Reflective Writing 35.0 (36) 36.8 (14) 0.04
Producing Creative Work 27.2 (28) 28.9 (11) 0.04
Public Presentation of Creative Work 18.4 (19) 13.2 (%) 0.55
Tests/Midterms/Finals 5.8 (6) 53(12) 0.02
Labs 2.9(3) 2.6 (1) 0.01

*p <.05.
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Table 3

Perceived Motivations for Completing DS Courses

Students Instructors
Goal/Motivation % Agreement (n) % Agreement (n) x>
Independent Project Development 65.0 (57) 57.9 (22) 0.61
Work With Specific Professor/Student 54.4 (56) 63.2 (24) 0.87
Explore a Topic in Depth 54.4 (56) 73.7 (28) 4.30%*
Gain Research Experience 48.5 (50) 71.1 (27) 5.67*
Fulfill Program Requirement 46.6 (48) 65.8 (25) 4.09*
Preparation for Graduate School 38.5 (40) 67.6 (25) 9.31**
Learn Discipline Specific Skills 30.1 (31) 39.5 (15) 1.10
Learn About Discipline/Major 31.1 (32) 42.1(16) 1.51
Conduct Field Work 26.2 (27) 15.8 (6) 1.68
Pursue Scholarly Publication 15.5 (16) 18.9 (7) 0.23
Learn/Improve Work Collaboration Skills 8.7(9) 10.5 (4) 0.11

*p < .03 * p< 0l
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Table 4

Perceived Beneficial Student Outcomes for DS Courses

Students Instructors

Beneficial Outcome % Agreement (n) % Agreement (n) >
Experienced One on One Instruction 71.8 (74) 81.1(30) 1.22
Pursued Topic of Student Interest 68.9 (70) 86.5(32) 4.31
Developed a Relationship 66.7 (68) 56.8 (21) 1.16
Gained Research Experience 65.0 (67) 78.4 (29) 2.24
Developed Specific Research Skills 62.1 (64) 78.4 (29) 3.26
Developed Understanding of Discipline 59.2 (61) 86.5 (32) 9.07%*
Gained Learning Experience Outside 53.4 (55) 54.1 (20) 0.01
Classroom

Developed Independent Scholarship Skills 39.8 (41) 75.7 (28) 14.01**
Prepared Student for Graduate School 35.0 (36) 62.2 (23) 8.27**
Assisted Graduate School Decision 31.1 31) 32.6 (15) 1.35
Integrated with Previous Course Work 26.2 (27) 54.1 (20) 9.46%*
Co-authored Presentation or Publication 16.5 (17) 40.5 (15) 8.91%*

#Ep< 0L
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Table 5

Self-Reported DS Course Outcomes

Student Item M SD

I enjoyed my directed studies course. 4.56 0.94
I learned a lot from my directed studies course. 454 094
I enjoyed the relationship I developed with my directed studies supervisor. 4.40 0.88
My critical thinking skills were strengthened by my directed studies course. 430 0.83

I learned things in my directed studies course that could have only been learned in that 4.23 1.00
type of course.

My writing improved as a result of undertaking my directed studies course. 4.10 1.01
My DS course gave me additional skills necessary for post-graduate studies or career. 3.99 0.95
I have better presentation and communication skills because of my DS course. 3.83 1.03
Instructor Item M SD

For the most part, [ have enjoyed supervising directed studies courses. 4.37 0.71
I enjoy the relationships I develop with my directed studies students. 4.29 0.57
I have learned a lot from supervising directed studies courses. 3.92 0.85

I get energy from teaching directed studies courses. 3.74 0.92




Table 6

Summary of Stepwise Multiple Regressions of Student Outcomes on DS Course Qualities
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Dependent Variable: Enjoyment of DS Course

Step  Variable Entered AR? B t
1 Satistied with Access to Supervisor .62 .79 12.56
2 Provided Freedom to Explore Ideas .07 .30 4.48
3 Well Prepared for DS Course .03 24 3.12
4 Put More Time and Effort Into Course Than Other Courses .02 17 2.78
5  Supervisor Was My First Choice .01 16 1.64

Dependent Variable: Learned a Lot in DS Course

Step  Variable Entered AR? B t
1 Supervisor Provided Right Amount of Supervision .53 73 10.26
2 Learned a Lot from Discussions with Supervisor .09 35 4.54
3 Put More Time and Effort Into Course than Other Courses .06 28 4.02
4  Enjoyed Being Able to Make Decisions About Course .03 28 3.13

Content

5  Completed Work That Built on Other Work of Supervisor .02 -.17 -2.80
6  Supervisor Acted As Role Model .01 -.16 -2.12
7  Well Prepared for DS Course .01 18 2.25
8  Wish Had More Time to Complete DS Course .01 A1 2.06

Dependent Variable: Improved Writing

Step  Variable Entered AR? B t
1 Supervisor Provided Right Amount of Supervision .37 .61 7.42
2 Put More Time and Effort Into Course Than Other Courses A1 .39 4.50
3 Well Prepared for DS Course .04 28 2.68
4 Wish Had More Time to Complete DS Course .03 19 2.64



35

Dependent Variable: Improved Critical Thinking

Step  Variable Entered AR? B t
1  Learned a Lot from Discussions With Supervisor .36 .60 7.16
2 Put More Time and Effort Into Course Than Other Courses .08 31 3.72
3 Students Should Have Discussions With Supervisors Before .05 25 3.11

Enrolling
4  Reflecting on Issues About Course Topic Was A Major .02 .19 2.05
Learning Outcome

Dependent Variable: Improved Presentation/Communication Skills

Step Variable Entered AR? B t
1 Supervisor Provided Right Amount of Supervision 28 .53 6.08
2 Put More Time and Effort Into Course Than Other Courses .08 .30 3.49
3 Well Prepared for DS Course .04 -21 -2.55
4  Wish Had More Time to Complete DS Course .03 17 2.01

Dependent Variable: Additional Skills for Graduate School

Step Variable Entered AR? B t
1 Supervisor Acted as a Role Model .29 .53 6.09
2 Students Should be Required to Have Minimum GPA A1 33 4.01
3 Provided Examples of How to Complete Course Work .04 22 2.55

Dependent Variable: Learned Things That Could Only be Learned in DS Course

Step  Variable Entered AR? B t
1 Supervisor Acted as Role Model 21 46 4.93
2 Put More Time and Effort into DS Course than Other Courses .08 .30 3.14
3 Should Have At Least 3™ year Standing .04 20 2.29
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Dependent Variable: Enjoyment of Relationship With Supervisor

Step  Variable Entered AR? B t
1 Supervisor Provided Right Amount of Supervision 52 72 10.03
2 Supervisor Acted as Role Model .10 35 4.92
3 Supervisor Provided Considerable Freedom to Explore Ideas .02 .19 2.42
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Table 7

Summary of Stepwise Multiple Regressions of Instructor Outcomes on DS Course Qualities

Dependent Variable: Enjoyment of Supervision

Step Variable Entered AR? B t
1  Typically Highly Involved as Supervisor 28 .52 3.59
2 Have Difficulty Balancing Workload with Other Courses .09 -31 -2.22
3 Get Students to Complete Work that Builds On My Prior .08 .29 2.14
Work

Dependent Variable: Learned a Lot From Supervising

Step Variable Entered AR? B t
1 Typically Highly Involved as Supervisor 33 .58 4.12
2 Get Students to Complete Work that Builds On My Prior A3 37 2.89
Work

Dependent Variable: Enjoyment of Relationships with Supervised Students

Step Variable Entered AR? B t
1 Provide Students With A Clear Focus At Start of Term 40 .63 4.73
2 Important to Have Had Prior Courses With Student .08 28 2.18

Dependent Variable: Get Energy From Teaching DS Courses

Variable Entered AR? B t

1 Typically Highly Involved as Supervisor 32 .56 3.96




