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Abstract

The scholarship of teaching and learning (SoTL) is a growing and vibrant field, and with that growth has come some serious reflection
on the models we use to conduct SoTL and the robustness of these models. Unfortunately, there is no clear-cut set of benchmarks
for robust research. In this article, we identify a continuum of SoTL and demarcate aspirational benchmarks. Whereas qualitative and
quantitative data and methods all have a place in SoTL, psychological science provides gold standards of design and analysis. We
advocate for similar SOoTL standards that are theory based and intentionally designed using the best models for methodological and

statistical rigor.
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The scholarship of teaching and learning (SoTL) incorpor-
ates a wide array of practices whereby instructors closely
examine student learning, systematically and intentionally
change pedagogy, assess the results of change, and share
their findings. SoTL is now an established area of scholar-
ship, but there are a number of issues within the field
(Boshier, 2009; Dewar, Dailey-Hebert, & Moore, 2010).
Perhaps the most critical one concerns, ‘the legitimacy of the
literatures and methods that shape teachers’ questions about
learning and the kinds of evidence they seek in order to
answer them’ (Hutchings, Huber, & Ciccone, 2011, p. 8).
SoTL practitioners are not always aware of (or do not always
use) adequately rigorous research designs or analyses
(Dunn, McCarthy, Baker, Halonen, & Boyer, 2011). Different
fields have competing definitions of excellence regarding
scholarship (Lamont, 2009), and SoTL does not have a clear-
cut definition of excellence at all. In this article, we rectify
this shortcoming and outline SoTL benchmarks of rigor to
shape, guide, and motivate this burgeoning field.

Clarifying terminology

Before we define rigorous SoTL we need to first be clear on
what it is. Potter and Kustra (2011, p. 2) define the SoTL as:
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the systematic study of teaching and learning, using
established or validated criteria of scholarship, to
understand how teaching (beliefs, behaviours, attitudes,
and values) can maximize learning, and/or develop a
more accurate understanding of learning, resulting in
products that are publicly shared for critique and use by
an appropriate community.

Boyer (1990) popularised the term ‘scholarship of teach-
ing’. Huber and Hutchings (2005) further developed SoTL
and describe it as ‘viewing the work of the classroom as a site
for inquiry, asking and answering questions about student
learning in ways that can improve one’s own classroom and
also advance the larger profession of teaching” (p. 1). SoTL
also has a well-established history in the discipline of
psychology (Gurung, Ansburg, Alexander, Lawrence, &
Johnson, 2008; Gurung & Schwartz, 2013; Tomcho et al.,
2008; Worrell et al., 2010).

Definitions and distinctions become important when the
degree of assessment varies. The most important case is in
the difference between SoTL and scholarly teaching (Potter
& Kustra, 2011; Smith, 2012). Scholarly teaching involves
reflecting on a classroom issue, deciding to implement a
course change, consulting the relevant literature from the
knowledge base of teaching and learning in higher educa-
tion, gathering baseline information, making a change, and
measuring the result of this change. Scholarly teachers
create course design portfolios to document their systemati-
cally collected observations for further reflection and course
modification (Richlin, 2006). The portfolios allow for the
identification of problem areas, and in contrast to the
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instructor who may also informally analyse student problem
areas, the scholarly teacher takes pains to venture into the
pedagogical literature in search of solutions. This use of an
organised methodology and literature review is primarily
conducted for the instructors” own benefits, to make their
next class better. The results of their reflections and course
modifications may be used for merit or promotion but are
not submitted for publication or shared with peers. Conduct-
ing formal investigations of teaching and learning (regardless
of method), placing the results in the context of relevant
published pedagogical literature, and then submitting it for
peer review and subsequent publication catapult the schol-
arly teacher to a contributor to the SoTL literature.

SoTL goes beyond just assessment of learning (what all
instructors should be doing) as it involves an instructor
making an intentional change in pedagogy and then assess-
ing the effectiveness of that change on student learning. The
change could be in how material is presented, forms of active
learning used in class, the extent to which technology is used
or not used, the type of assignments used, or alterations in
classroom policy. Making no changes but just establishing
measures of learning and examining grade distributions is
basic assessment and par for the course. Both scholarly
teaching and SoTL involve much more effort on the instruc-
tor’s part.

Major types of SoTL

SoTL is now practised around the world (Gurung &
Landrum, 2012b), but there is no general agreement on the
assessment approach or the specific methodologies that con-
stitute SoTL. There are three major types of SoTL work
(McKinney, 2007; Nelson, 2003; Weimer, 2006):

1. reports on particular classes or courses: gather qualitative
or quantitative data from students before and after some
change in teaching practice

2. comparisons quantitative
and/or qualitative comparisons of multiple courses or sec-
tions with a shared measurement instrument or similar
instruments

of courses and students:

3. syntheses of extant SoTL: quantitative meta-analyses of
similar studies (e.g., Hattie, 2009)

Within these major categories of work, there are also
myriad ways of measuring classroom learning and teaching
(Angelo & Cross, 1993; Maki, 2011). Although psychologists
tend to prefer quantitative methods, a number of qualitative
methods enable observers to assess concurrently broader
dimensions of learning that lend themselves to narrative
interpretation. For example, a large number of faculty use
‘think alouds” where learners orally report on their thought
processes as they tackle an assignment or study (Hutchings

etal., 2011). Relatedly, using the lesson study methodology,
groups of faculty work together on the design of a ‘lesson’, a
specific class period or lecture, and then observe student
reactions to the instruction in person and using videotape
and qualitative and quantitative measures (Cerbin, 2011).

In general, instructors can use experimental and quasi-
experimental designs to gather both quantitative and rich
qualitative data. There are many ways of researching
whether students’ learning improves as a result of changes
instructors make to their teaching. Robust SOoTL challenges
teachers to get into their students’ heads and as such
requires both more evidence of learning than traditional
assessment, and different kinds of evidence (Hutchings et al.,
2011). As any research methods textbook intones, some
designs and analyses are better than others. We use the
spectrum of research designs to lay the foundation for
benchmarks of excellence for SoTL.

SETTING SoTL STANDARDS

SoTL should entail methodologically rigorous scholarly work
conducted to enhance teaching and advance learning. In
addition to clear definitions of SOTL (Gurung & Schwartz,
2010; Potter & Kustra, 2011), there are general criteria
of scholarship that provide us with a place to start. For
example, Glassick, Huber, and Maeroff (1997) provide crite-
ria to serve as a basis for rigor in SoTL. In general, SOoTL
should:

¢ have clear objectives and purposes

e include appropriate engagement with relevant, current
literature in the field

e utilise appropriate methods that relate to the stated goals

e show a significant or likely impact on learning

e show effective communication requiring the dissemin-
ation of ideas and findings to the wider academic
community

e entail reflective critique where ‘the scholar thinks about
his or her work, seeks the opinion of others, and develops
his or her learning over time’ (Glassick et al., 1997, p. 5)

Although a good start, psychological science can take
things a step further and refer to the ‘gold standard” of our
field to be sure that there is a ‘greater likelihood that trust-
worthy information will be created and disseminated’
(Potter & Kustra, 2011, p. 2). A special issue on SoTL in the
Teaching of Psychology sets the stage for establishing the gold
standard in our field suggesting experimental designs with
random assignment where possible should be the founda-
tion of quality SoTL research in psychology (LoSchiavo,
Shatz, & Poling, 2008). We advance the recommendations of
the SoTL special issue and suggest a basic continuum for
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establishing SoTL rigor described later. Each level features
different design or analysis characteristics. Level 1 represents
a good entry into SoTL but with methodology that is weaker
than higher levels. Level 2 shows solid SoTL work but still
has some methodological shortcomings. Level 3 represents
the gold standard and uses the best and most rigorous meth-
odology to collect quality SoTL data. We acknowledge that
achieving the gold standard in SoTL has practical and ethical
issues and may be difficult when working within university
constraints. Nonetheless, we believe that the continuum can
still provide aspirational guidelines for SoTL research.

SoTL BENCHMARKS: LEVEL 1

Theory is generated after the data are collected
and analysed

Data are collected, the instructor realises that there are some
interesting results, and then goes to the literature to find
theoretical support rather than basing the original data col-
lection on theory found prior to data collection.

No comparisons

Cross-sectional research with no pretest or control group
(i.e., posttest only, no control) does not enable comparisons.
Descriptive data are collected on the dependent variable at
one point in time with no ability to make comparisons with
a baseline score for the class or to another class that has not
been exposed to the SoTL independent variable.

Non-equivalent comparison groups

Comparisons are being made on the dependent variable
between the class exposed to the SOoTL independent variable
and another class, but the comparison class is not equivalent
(i.e., vastly different in size, demographics, instructor, or
content). Non-equivalence reduces the validity of such
comparisons.

Sample sizes less than 25 or too small to have
adequate power

When analysing data using inferential statistics, sample size,
in part, determines the reliability and the power of the tests.
Using small sample sizes often does not meet the basic
assumptions of typical inferential statistics such as analysis
of variance (ANOVA) or regression. In addition, power
(the ability to detect significance) is often compromised by
too small of a sample size creating a higher probability of
type II error.

Self-report of learning is the only dependent variable

Self-report measures are a part of our understanding of
student perceptions of learning, but alone, they are inad-
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equate to assess actual learning (Tomcho & Foels, 2008).
Measures such as test or quiz scores, grade point average
(GPA), and other learning assessments should be included as
dependent variables rather than self-report questions alone
(i.e., ‘Do you think you learned more using flash cards to
study for the test?’).

Retrospective reports of attitudes/opinions

Asking students to recall opinions or attitudes retrospec-
tively is not as accurate as assessing at the time of learning.
Asking students at the end of the semester to provide an
opinion about how much they thought they learned from
multiple teaching strategies over the course of the semester
can be affected by such memory problems as the recency
effect or forgetting.

Multiple bivariate hypothesis tests with no adjustment
of the level of significance (o)

When conducting multiple comparisons of dependent vari-
ables between groups or within groups using bivariate
models, an adjustment to the level of significance must be
made to accurately represent the probability of type I error.
For instance, if running five independent-sample t-tests,
using o = 0.05 for each test inflates the probability of finding
significance when it is not actually there. To correct this
problem, a Bonferroni adjustment could be made to the
family-wise error rate.

Qualitative data that are not of adequate depth

Using qualitative methodology without adequate depth
reduces the validity of the information gathered. For
instance, if using narrative interview to understand students’
conceptions of difficult concepts in a statistics class, asking
questions that do not allow for students to explore their
personal feelings of fear or anxiety about math in general
may limit the full understanding of the students’ thoughts
and feelings about those statistical concepts.

SoTL BENCHMARKS: LEVEL 2

Theory and literature known before data are collected

Understanding and incorporating prior research and theory
into the conception of a SOTL project can improve the quality
of the results. For instance, finding and using an already
established, reliable, and valid scale to measure a dependent
variable increases the quality of that measurement.

Pretest-posttest experimental design using appropriate
analyses (i.e., repeated measures)

Conducting a pretest provides a comparison of your depend-
ent variable at baseline. Using a within-groups statistical test



66  G. Wilson-Doenges and R.A.R. Gurung

such as repeated-measures ANOVA can provide information
about change in learning due to the SoTL intervention.

Experimental design with equivalent control group (i.e.,
at least matched)

Another approach to making comparisons is to have a
control group who was not exposed to the SoTL independ-
ent variable. In most SoTL research, accomplishing random
assignment is not feasible or ethical, but having a control
group that is as equivalent as possible increases the validity
of the measurement of change due to the SoTL intervention.
For example, Elicker, O’Malley, and Williams (2008) used
two different instructors teaching the same course where
one instructor used a standard website, and the other used
an enhanced WebCT website. They chose the two classes by
selecting two sections of the same course but with two
different instructors. They chose instructors whose course
evaluations were not significantly different instead of having
the same instructor teach both sections of the course because
they were concerned about the burden on instructors and
the possible biasing of students reactions. Students in these
two classes were not significantly different (equivalent) in
terms of their ACT scores, GPA, age, and number of days
absent.

Established reliability and validity

Using already reliable and validated measures for your
dependent variables improves the quality of your measure-
ment. Establishing and reporting reliability and validity of
your measurement are important in evaluating the quality
of the results.

Acceptable sample size for analysis (at least 25 and at
least 10 per level of the independent
variable—Sometimes more if needed)

Minimum sample size requirements to meet the assump-
tions of most inferential statistics include sample sizes of 25
or greater and, in multivariate analyses, having at least 10
participants for each measured independent variable. If
these assumptions are violated, the results from these analy-
ses are less reliable.

Simple multivariate analyses (i.e., control for
self-reported GPA, year in school, etc.)

Rather than conducting multiple bivariate analyses between
one independent and one dependent variable at a time,
combining variables into a simple multivariate model
increases the reliability of the results. Multivariate models
can decrease the probability of making a type I error and
increase the validity of the results by controlling for contex-
tual factors.

Qualitative data that are of adequate depth

Using qualitative methodology with adequate depth
increases the validity of the information gathered. Under-
standing learning from the students’ perspective in full
increases the understanding of the concepts from those
experiencing them. Allowing students to share the full
domain of their understanding can expand our conception
of how students learn from SoTL interventions.

SoTL BENCHMARKS: LEVEL 3: THE GOLD STANDARD

Theory-based scholarly teaching where the SoTL
independent variable and dependent variables are
based on a strong literature review

A thorough understanding of the literature can vastly
improve the design of a SOTL project by improving on the
weaknesses and by capitalising on the strengths of previ-
ously published studies. Again, using a criterion (an already
established measure) from the literature to measure your
dependent variable can also boost the reliability and validity
of your study.

Longitudinal design tracking students over time with
good response rates and analyses that track
change scores

Multiple measures of the dependent variable over time in
the semester can help to uncover changes in learning over
the semester because of an SoTL intervention. For example,
tracking changes in quiz scores after implementing a meta-
cognition improvement intervention can track improve-
ments in quiz scores over the whole semester showing that,
perhaps, the intervention did not help immediately (e.g., no
significant change in quiz score between quiz one and quiz
two) but did help in the long term over the semester (e.g.,
significant improvement in quiz score between quiz one and
quiz eight) (for a discussion of metacognition, see Dunn,
Saville, Baker, & Marek, in this issue). The repeated meas-
ures design works well in course designs that have several
similar exams or assignments. In such designs, the key is to
identity changes in responses to similar question(s) over
time. The measure used repeatedly consists of the same
number of questions asked in the same order, and differ-
ences in the responses will be taken to indicate changes
in knowledge (e.g., understanding diversity; Kernahan &
Davis, 2010). Using a statistical technique such as repeated-
measures ANOVA can capture these types of within-group
longitudinal changes.

True experimental design that includes
random assignment

Although difficult to achieve in the classroom setting, striv-
ing to collect data using the highest standards in our field
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will produce the highest quality SoTL work. Using random
assignment will insure the equivalence of comparison
groups. For example, in a study testing differences in free-
recall versus lecture-only course delivery, Balch (2012) gave
all students in an introductory psychology class a pretest
then randomly assigned them to two groups. He then asked
students in the groups to come to class at different times the
following class period. The same course material was pre-
sented as either free-recall or lecture depending on the con-
dition to which students were assigned. Students were then
given a posttest. Using a 2 X 2 design with random assign-
ment, Balch was able to show an interaction between
instructional condition and time of test illustrating the learn-
ing value of the free-recall demonstration.

Double-blind design

Again, although difficult to achieve, having those who
deliver and receive the SOTL independent variable be blind
to which condition the students are receiving is crucial to
removing confounds in the study.

Large sample sizes and established power of the test

Completing a power analysis and determining, then collect-
ing, a large enough sample to meet or exceed the sample size
recommendation establish good power of the test.

Samples taken from more than one institution with
some diversity

Although we can learn a lot from single classes and institu-
tions, we can learn more by collecting nationwide samples to
increase the diversity of participants and viewpoints and
to increase external validity. In one such example, Brack,
Kesitilwe, and Ware (2010) conducted a random national
survey of 300 institutions to determine the current state of
the undergraduate health psychology course, uncovering
national information about the course and its maturation
over the last decades.

Proper data screening and statistical analyses that are
advanced and multivariate (i.e., regression and structural
equation modelling)

Data screening can ensure that your variables meet the
important assumptions of the statistical tests that will be
used. Data screening also assists in identifying outliers and in
highlighting issues with missing data. For example, normal-
ity tests, such as the Kolmogorov—-Smirnov statistic, should
be completed to assess univariate normality for dependent
variables. If significant problems are present, data transfor-
mation might be a way to address these violations of
statistical assumptions. Once transformed, these variables
will lead to more accurate statistical results. In addition,
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advanced statistical techniques can improve our ability to
track changes and to understand complex multivariate
models.

High standard of ethics

Insuring that students receive benefits for participation in
SoTL research and are not coerced to participate or harmed
is imperative in classroom research just as in all research
(Gurung, 2012; Swenson & McCarthy, 2012). Providing
incentives must be equal and just for all participants. For
example, Funk and Dickson (2011) provided extra credit for
correct answers to additional questions of various formats on
exams. The authors state that the Institutional Review Board
of their institution approved giving extra credit because
the incentive was ‘voluntary and non-punitive’ (Funk &
Dickson, 2011, p. 274).

Mixed-method approach—Using both qualitative and
quantitative data analysed appropriately

Use high-quality qualitative analysis (e.g., NVivo, QSR Inter-
national (Americas) Inc., Burlington, MA, USA) to analyse
qualitative data and combine that information with quanti-
tative data in a single analysis. For example, in a study of
intercultural competency training, Knott et al. (2013) used
both quantitative analysis of survey data and qualita-
tive thematic analysis of open-ended responses to find
support for an increase in cultural competency through skill
development.

ADDITIONAL CONSIDERATIONS

In addition to the aforementioned continuum of research
methodology and analyses, there are other key elements
that must be kept in mind to conduct meaningful SoTL.
First, to best conduct SoTL, one should have a clear picture
of one’s learning outcomes. Student learning outcomes
(SLOs) are the ‘knowledge, skills, attitudes, and habits of
mind that students take with them from a learning experi-
ence’ (Suskie, 2009, p. 117). One can think of SLOs as how
SoTL researchers operationally define their dependent vari-
ables to measure learning (Gurung & Landrum, 2012b). The
systematic measurement of SLOs provides the evidence that
learning occurred. Well-written SLOs possess three charac-
teristics: performance outcomes, contextual conditions, and
behavioural criteria (Mager, 1962; Marzano, 2009). First, an
SLO should describe what the student should know or be
able to do after the learning experience in precise terms—
analogous to a good operational definition. Second, an SLO
may describe the conditions or context in which the dem-
onstration of knowledge and/or skills is to occur—that is, the
context. Third, educators should establish a criterion—an
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acceptable level or of performance—to help determine if the
student has achieved the SLO.

Second, SoTL research should not be restricted to an
assessment of a single classroom technique one semester in
a small class. Potter and Kustra (2011) focus SoTL research
on the ‘systematic study’ of teaching and learning which is
further defined as ‘deliberate, planned, intentional, occur-
ring over time and refined as necessary’ (Potter & Kustra,
2011, p. 2). There are outlets for basic assessment of teaching
techniques, but the SoTL should be held to a higher standard
of deliberate, well-planned, programmatic, and designed
research that should extend, if possible, beyond a semester
and a single class. It is the intentionality that sets the bar for
quality. Buskist, Carlson, Christopher, Prieto, and Smith
(2008, p. 273) explain, ‘Intentionality in action permits a
clearer distinction between causal effect and chance effect
with respect to student learning.” As shown previously, we
should strive to conduct intentional investigations that
capture as much of the contextual elements of teaching and
learning as possible while using the most methodologically
sound yet ethical designs possible.

Third, conducting meaningful SoTL must entail robust
assessment (Walvoord, 2004). Although scholarly teachers
are assessing the outcomes of the changes they make to their
teaching, the results may not go any further (i.e., be pub-
lished or presented). The assessment may consequently,
implicitly or explicitly, not be at the same rigorous level as if
the results were to be publically disseminated. Compare a
magazine article with a journal article—a different tone and
level of credibility is ascribed depending on the outlet. Not
having to measure up to the standards required of peer
review could affect the extent to which the assessment is
undertaken. Peer-reviewing then ensures the quality of the
SoTL work. ‘The scrutiny of peer review of SoTL will ensure
that flaws are minimised, loopholes are identified, and
methodologies are watertight’ (Gurung & Schwartz, 2009,
p- 15).

Finally, there is also a greater need for better, more inte-
grated, theoretical work (Gurung & Schwartz, 2010) to com-
plement and situate the methodological and statistical rigor
advocated previously. Hutchings (2007) noted that ‘the role
of theory in the SoTL is the elephant in the room’ (p. 1)".
Reflecting on the 2007 International Society for the Schol-
arship of Teaching and Learning annual meeting, Hutchins
noted how many presentations lacked a theoretical base. We
need to work harder to take basic research in relevant areas
and to apply it to teaching and learning. For example, cog-
nitive psychologists and social psychologists are nicely taking
theoretically driven lab work and are applying it to the
classroom (Bjork & Bjork, 2011; Gurung & Burns, 2011).
Going beyond this call for theory is the need to situate all the
myriad studies of pedagogical research in a common context.
We are all trying to understand how students learn best.

Whereas tests of individual class activities and techniques
are important, it is now time for us to look at the big
picture.

We have some helpful models for guidance. In perhaps
one of the largest meta-analyses conducted in pedagogical
research, Hattie (2009) analysed over 800 meta-analyses of
studies relating to achievement and lists 131 factors that
influence learning. Similarly, there is now a growing body
of literature integrating different variables into a picture of
learning. Most recently, Bernstein et al. (2010) and Chew
etal. (2010) provide comprehensive pictures of what is
known about the processes surrounding teaching and
learning and provide general models that can guide future
pedagogical research. Similarly, Shell, Brooks, Trainin,
Wilson, Kauffman, and Herr (2010 take concepts from the
cognitive, motivation, and neurobiological sciences and use
them to set out a unique theory of learning. These are
exactly the types of endeavours that more pedagogical
researchers need to be aware of and use to position their
own research.

In conclusion, we hope that we have underscored the
vibrancy of the field of SOTL while highlighting some key
methodological approaches. The highest form of SoTL
should be theory based, have established power, use reli-
able and valid measures, use robust methodologies, and
utilise advanced and multivariate techniques to analyse
properly screened data. Living up to the gold standard in
our field will enable SoTL research to garner the same
respect that our discipline-specific research and publica-
tions garner.
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